Product Index 


MPC100 
5.4 
MPC102 
5.8 
MPC104 
5.12 
MPC506, 
507 
5.16 
MPC508, 
509 
5.20 
MPY534 
7.10 
MPY600 
7.13 
MPY634 
7.16 
OPA27, 37 
2.11 
OPA 111 
2.14 
OPA121 
2.17 
OPA 124 
2.20 
OPA128 
2.23 
OPA129 
2.26 
OPA130, 2130, 4130 
2.29 
OPA131, 2131,4131 
2.32 
OPA132, 2132, 4132 
2.35 
OPA134, 2134 
2.38 
OPA 137, 2137 
2.41 
OPA177 
2.42 
OPA234, 2234, 4234 
2.45 
OPA237, 2237, 4237 
2.50 
OPA241, 251 
2.55 
OPA277, 2277, 4277 
2.59 
OPA336, 2336, 4336 
2.62 
OPA340, 2340, 4340 
2.65 
OPA404 
2.68 
OPA445 
3.14 
OPA501 
3.17 
OPA502 
3.20 
OPA512 
3.23 
OPA541 
3.26 
OPA544 
3.29 
OPA547 
3.32 
OPA548 
3.35 
OPA602 
2.72 
OPA603 
2.75 
OPA604 
2.79 
OPA620 
2.82 
OPA621 
2.85 
OPA623 
2.89 
OPA627, 637 
2.92 
OPA640 
2.95 
OPA642 
2.98 
OPA643 
2.101 
OPA644 
2.104 
OPA646 
2.107 
OPA650 
2.110 
OPA651 
2.113 


OPA655 
2.116 
OPA658 
2.119 
OPA660 
2.122 
OPA671 
2.125 
OPA678 
2.128 
OPA680 
2.132 
OPA681 
2.136 
OPA682 
2.140 
OPA686 
2.144 
OPA688 
2.147 
OPA689 
2.152 
OPA1013 
2.157 
OPA2107 
2.160 
OPA2111 
2.163 
OPA2244 
2.167 
OPA2337 
2.170 
OPA2541 
3.38 
OPA2544 
3.41 
OPA2604 
2.173 
OPA2650 
2.176 
OPA2658 
2.179 
OPA2662 
2.182 
OPA2680 
2.186 
OPA2681 
2.190 
OPA4650 
2.194 
OPA4658 
2.197 
OPT101 
6.4 
OPT202 
6.8 
OPT209 
6.12 
OPT210 
6.16 
OPT211 
6.20 
OPT301 
6.24 
PCM54, 55 
8.20 
PCM56 
8.2.23 
PCM61 
8.2.26 
PCM63 
8.2.29 
PCM67, 69 
8.2.32 
PCM78 
8.1.4 
PCM1700 
8.2.36 
PCM1702 
8.2.39 
PCM1710 
8.2.42 
PCM1712 
8.2.46 
PCM1715 
8.2.50 
PCM1716 
8.2.54 
PCM1717 
8.2.57 
PCM1718 
8.2.60 
PCM1719 
8.2.63 
PCM1720 
8.2.67 
PCM1723 
8.2.70 


PCM1725 
8.2.73 
PCM1726 
8.2.76 
PCM1727 
8.2.79 
PCM1733 
8.2.82 
PCM1750 
8.1.7 
PCM1760, 
DF1760 
8.1.10 
PCM1800 
8.1.14 


PCM3000, 
3001 
8.2.85 
PCM3002, 
3003 
8.2.89 
PCM3006 
8.2.93 
PGA102 
4.75 
PGA103 
4.79 
PGA202, 203 
4.82 
PGA204, 205 
4.85 
PGA206, 207 
4.89 
PWS725, 726 
5.99 
RCV420 
4.92 
REF01 
8.4 
REF02 
8.7 
REF102 
8.10 
REF200 
8.13 
REF1004 
8.15 
REG1117 
8.17 
REG1118 
8.20 
SHC298 
6.4 


SHC605 
6.7 


SHC615' 
6.11 
SHC804 
6.16 
SHC5320 
6.19 
UAF42 
7.24 
VCA610 
2.200 
VFC32 
7.4 
VFC100 
7.7 
VFC110 
7.10 
VFC121 
7.13 
VFC320 
7.16 
VSP2000 
2.269 
VSP3000 
2.273 
XTR101 
4.95 
XTR103 
4.98 
XTR104 
4.101 
XYT105 
4.104 
XTR110 
4.107 
XTR501 
4.110 
722 
5.101 
724 
5.103 
3583 
3.44 
3584 
3.47 


For information 
on any of these products or to receive the full data sheet, call our Faxline at 1-800-548-6133 
(USA 
and Canada 
only), or visit our web site at www.burr-brown.com. 


How to Use This loolc 


If you know the 
PRODUCT NUMBER, 


If you know the 
PRODUCT TYPE, 


If you want TAPE 
AND REEL SPECS, 


Use the Product Index on the 
INSIDE FRONT COVER for the page 
number and section of this book. 


Use the TABBED TABLE OF CONTENTS, 
or use the SELECTION GUIDE TABLES at 
the front of each tabbed section. 


Contact your local Burr-Brown office or sales 
representative. See the sales office listing at the 
back of this book. 


See TAPE AND REEL SPECIFICATIONS, 
Appendix B, or contact your local Burr-Brown 
representative. 


1998 
Burr-Brown 
Integrated 
Circuits 
Data Bool( 


BURR - BROWN® 
I~~I 


L1-501 
©1998 
Burr-Brown 
Corporation 
Printed in USA 


Burr-Brown 
Corporation 
International 
Airport 
Industrial 
Park 


Mailing Address: 
PO Box 11400 
Tucson, 
AZ 
85734 


Street Address: 
6730 S. Tucson 
Blvd. 
Tucson, 
AZ 
85706 


Tel: (520) 746-1111 
• 
FAX: (520) 889-1510 
• 
Cable: BBRCORP 


For immediate 
Product 
Information 
or Technical 
Assistance, 
call 
1-800-548-6132 
in the USA. 


World Wide Web Address 
http://www.burr-brown.com/ 


Burr-Brown 
FAXLine 
(USA/Canada 
Only) 
1-800-548-6133 


Worldwide 
FAX Number 
1-520-889-151 0 


The information provided herein is believed to be reliable: however, BURR-BROWN assumes no responsibility 
for inaccuracies or omissions. BURR-BROWN assumes no responsibility for the use of this information, and 
ail use of such information shail be entirely at the user's own risk. Prices and specifications are subject to 
change without notice. No patent rights or licenses to any of the circuits or products described herein are 
implied or granted to any third party. BURR-BROWN does not authorize or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 11:11:11 


Linear 
Products 


BURR· 
BROWN'8I 


IE:lE:lI 
Burr-Brown Ie Data Book 


Table 
of ContentS-linear 
Products 


BURR-BROWN 
CORPORATION 
• 


About 
Burr-Brown, 
Applications 
Library, Sales and Service 


OPERATIONAL 
AMPLIFIERS 
II 


POWER OPERATIONAL 
AMPLIFIERS 
II 


INSTRUMENTATION 
AMPLIFIERS 
II 


ISOLATION 
PRODUCTS 
II 


OPTICAL SENSORS 
• 


SPECIAL FUNCTIONS 
II 


REFERENCES AND REGULATORS 
II 


APPENDIX A 
II 
Demonstration 
Board Products 


APPENDIX 
B 
II 
Tape and Reel Specifications 


APPENDIX 
C 
II 
Package Drawings 
(Mechanicals) 


iu~~;;rBurr-Brown Ie Data Book 


I Burr-Brown Corporation 


About Burr-Brown 
• 
zo 


~ 
products reach over 30,000 OEM customers world- a: 
wide. Sales are divided evenly throughout the world, 0 
with approximately one-third from the United States a. 
market, one-third from Europe, and the remainder 
a: 
from Japan and the Southeast Asian region. 
8 


Burr-Brown employs over 1,900 people worldwide 
Z 
with manufacturing and technical facilities in Tuc- 3: 
son, Arizona; Atsugi, Japan; and Livingston, Scot- 0 
land. Located in Tucson, Arizona, corporate head- a: 
quarters also includes an integrated circuit wafer 
m 
I 
fab, assembly and test operations. Burr-Brown was a: 
incorporated in Arizona in 1956; stock is traded on a: 
NASDAQ under the symbol, BBRC. 
;:)m 


Corporate Profile 


Burr-Brown Corporation designs, manufactures, 
and markets a broad line of high-performance, 
standard analog and mixed signal integrated cir- 
cuits used in the processing of electronic signals. 
Our products are used in a wide range of markets 
and applications, including industrial and process 
control, test and measurement, medical and scien- 
tific instrumentation, medical imaging, digital au- 
dio and video, communications, personal comput- 
ers, and multimedia. 


Our product strategy is to design proprietary cir- 
cuits that yield maximum functional value in our 
customers' 
applications. Many of the products, 


although produced in standard configurations, are 
strategically designed, specified, and tested to posi- 
tion them for targeted applications such as audio 
signal processing or sensor-specific signal condi- 
tioning. 


Burr-Brown's products include: operational ampli- 
fiers, instrumentation 
amplifiers, programmable 
gain amplifiers, isolation amplifiers, isolated DCI 
DC converters, voltage references and regulators, 
voltage-to-frequency converters, optoelectronic am- 
plifiers, analog-to-digital converters, digital-to-ana- 
log converters, and "application specific" standard 
products. Our products are manufactured using a 
variety of wafer fabrication processes including 
bipolar, complementary 
bipolar, BiCMOS and 
CMOS with lithography requirements down to the 
0.5 micron level. 


We sell our products worldwide through our direct 
sales force, independent sales representatives, and 
third-party distributors. Burr-Brown has six direct 
sales offices in the United States and international 
sales subsidiaries in France, Germany, Italy, Japan, 
the Netherlands, Switzerland, and the United King- 
dom. Through direct sales and distributors, our 
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Burr-Brown Receives 
1509001 Certification in U.S. and Europe 


In September 1993, Burr-Brown Corporation re- 
ceived IS09001 certification in the United States 
and Europe, simultaneously. In the United States, 
registration is recognized through the TUV Product 
Service Quality Registrar by the Registration Ac- 
creditation Board (RAB). Certification is accepted 
through the Electronics Industries Quality Regis- 
trar by the Dutch Registration Board (RCV) in 
Europe. 


IS09001 is the international standard for assessing 
the quality systems of companies that design, manu- 
facture, and test products. Adopted by 91 member 
countries, it's the international quality standard for 
manufacturing, trade, and communications indus- 
tries. Certification indicates that a formal quality 
system exists for all processes and that these pro- 
cesses are audited on a timely basis. 
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Applications 
Bulletins and Design Software 


APPLICATIONS 
LIBRARY 


The following 
technical 
publications 
are available 
from 
Burr- 
Brown. This list is current as of March 1998. Forthe 
most current 
list of Application 
Bulletins 
please consult the listing on the Burr- 
Brown 
internet 
home page, http://www.burr-brown.com. 
or our 
FAXline 
at 1-800-548-6133 
(U.S. and Canada 
only). 


APPLICATIONS 
BULLETINS 


Increasing 
INA 117 Differential 
Input Range 
AB-001 


Make a Precision 
Current 
Source 
or Current 
Sink 
AB-002 


Voltage-Reference 
Filters 
AB-003 


Make a Precision 
-10V 
Reference 
AB-004 


Make a Precision 
±1 OV Reference 
AB-005 


Make a -1 OV to +1OV Adjustable 
Precision 
Voltage 
Source 
AB-006 


Classical 
Op Amp or Current-Feedback 
Op Amp? This 
Composite 
Op Amp Gives you the Best 
of Both Worlds 
AB-007 


AC Coupling 
Instrumentation 
and Difference 


Amplifiers 
AB-008 


Single-Supply 
Operation 
of Isolation 
Amplifiers 
AB-009 


±200V 
Difference 
Amplifier 
with Common-mode 
Voltage 
Monitor 
AB-010 


Low Power 
Supply 
Voltage 
Operation 
of 
REF102 
10V Precision 
Voltage 
Reference 
AB-011 


Boost 
IS0120 
Bandwidth 
to More Than 
100kHz 
AB-012 


Increasing 
ADC6031nput 
Range 
AB-013 


Input Overload 
Protection 
for the RCV420 


4-20mA 
Current-loop 
Receiver 
AB-014 


Extending 
the Common-mode 
Range of 
Difference 
Amplifiers 
AB-015 


Boost Amplifier 
Output 
Swing With Simple 
Modification 
.. 
AB-016 


0-20mA 
Receiver 
Using the RCV420 
AB-018 


Using the ADS7800 
12-Bit ADC with Unipolar 
Input Signals 
AB-019 


Burr-Brown 
SPICE 
Based 
Macromodels 
AB-020 


Synchronization 
of IS0120, 
IS0121 
Isolation AmplifiersAB-021 


Fast Settling, 
Low-Pass 
Filter 
AB-022 


Simple 
Output 
Filter Eliminates 
ISO Amp 
Output 
Ripple and Keeps 
Full Bandwidth 
AB-023 


Analog 
Isolation 
with Power 
AB-024 


Boost 
Instrumentation 
Amp CMR with Common-mode 
Driven 
Supplies 
AB-025 


A Low Noise, 
Low Distortion 
Design 
for 
Anti-Aliasing 
and Anti-Imaging 
Filters 
AB-026 


High Speed 
Data Conversion 
AB-027 


Feedback 
Plots Define 
Op Amp AC Performance 
AB-028 


Input Filtering 
the INAl17 
±200V 
Difference 
Amplifier 
AB-029 


Thermal 
and Electrical 
Properties 
of Selected 
Packaging 
Materials 
AB-030 


4-20mA to 0-20mA 
Converter 
and Current Summing 
AB-031 


IC Building 
Blocks 
Form Complete 
Isolated 
4-20mA 
Current-Loop 
Systems 
AB-032 


Single-Supply, 
Low-Power 
Measurements 


of Bridge 
Networks 
AB-033 


MFB Low-Pass 
Filter Design 
Program 
AB-034 


Filter Design 
Program 
for the UAF42 
Universal 


Active 
Filter 
AB-035 


Diode-Based 
Temperature 
Measurement 
AB-036 


Mounting 
Consideration 
for TO-3 
Package 
AB-037 


Heat Sinking- 
TO-3 Thermal 
Model 
AB-038 


Power Amplifier 
Stress 
and Power 
Handling 
Limitations 
AB-039 


Frequency-to-Voltage 
Conversion 
AB-040 


Single 
Supply 
4-20mA 
Current 
Loop Receiver 
AB-041 


Programmable-Gain 
Instrumentation 
Amplifiers 
AB-042 


Use Low-Impedance 
Bridges 
on 4-20mA 
Current 
Loops 
AB-043 


Improved 
Device 
Noise 
Performance 
for the 
3650 Isolation 
Amplifier 
AB-044 


Op Amp Performance 
Analysis 
AB-045 


Operational 
Amplifier 
Macromodels: 
A Comparison 
AB-046 


Noise Sources 
in Applications 
Using Capacitive 
Coupled 
Isolated 
Amplifiers 
AB-047 


The ACF21 01 Used as a Bipolar 
Switched 
Integrator 
.. AB-048 


The MPC100 
Analog 
Multiplexer 
Improves 
RF 
Signal 
Distribution 
AB-049 


Compensate 
Transimpedance 
Amplifiers 
Intuitively 
AB-050 


Double the Output 
Current 
to a Load with the 
Dual OPA2604 
Audio Op Amp 
AB-051 


OPA660 
Drives 
Magnetic 
Recording 
Head 
AB-052 


Improved 
Noise 
Performance 
of the ACF21 01 
Switched 
Integrator 
AB-053 


Clamping 
Amplifiers 
Track 
Power 
Supplies 
AB-054 


Precision 
IA Swings 
Rail-to-Rail 
on Single 5V Supply 
AB-056 


Comparison 
of Noise Performance 
Between 
a FET Transimpedance 
Amplifier 


and a Switched 
Integrator 
AB-057 


Simple 
Filter Turns 
Square 
Waves 
into Sine Waves 
.. AB-058 


MTTF, 
Failrate, 
Reliability, 
and Life Testing 
AB-059 


Careful 
Layout Tames Sample-Hold 
Pedestal 
Errors 
AB-060 


OPT201 
Photodiode-Amplifier 
Rejects 
Ambient 
Light 
~ 
AB-061 


Digitally 
Programmable, 
Time-Continuous 
Active 
Filter 
AB-062 


Voltage-to-Frequency 
Converters 
Offer Useful 
Options 
in AID Conversion 
AB-066 


Dynamic 
Tests for AID Converter 
Performance 
AB-072 


Photodiode 
Monitoring 
with Op Amps 
AB-075 


Design 
and Application 
of Transformer-Coupled 
Hybrid 
Isolation 
Amplifier 
Model 3656 
AB-078 


The Key to Understanding 
Sources 
of Error in the 
IS0100 
Isolation 
Amplifier.......................... 
.. 
AB-079 


Hybrid Isolation Amps Zap Prices and Voltage 
Barriers .. AB-080 


DC-to-DC 
Converters 
AB-081 


Principles 
of Data Acquisition 
and Conversion 
AB-082 
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Applications 
Bulletins 
and Design Software 


10MHz Analog 
Multiplier 
Carries 
Output 
Amp Breaks 
Bandwidth 
Barrier 
AB-083 


Analog-to-Digital 
Converter 
Gounding 
Practices 
Effect System 
Perlormance 
AB-084 


Simple 
Circuit 
Delivers 
38Vp-p 
at 5A from 28V 
Unipolar 
Supply 
AB-085 


Switch 
Gains Accurately 
with the INA120 
AB-086 


Level Shifting 
Signals 
with Differential 
Amplifiers 
AB-087 


Improved 
Voltage 
Filter has Several 
Advantages 
AB-088 


A Clarification 
of Use High-Speed 
S/H to Improve 
Sampling 
ADC Perlormance 
AB-089 


Feedback 
Circuit 
Clamps 
Precisely 
AB-090 


Voltage-Feedback 
Amps 
vs Current-Feedback 
Amps: 
Bandwidth 
& Distortion 
Considerations 
AB-091 


SWOP 
Amplifiers 
Simplify 
RF Signal 
Processing 
AB-092 


Isolation 
Amps 
Hike Accuracy 
and Reliability 
AB-093 


Tame 
Photodiodes 
with Operational 
Amplifier 
Bootstrap 
AB-094 


Tips for Using the ADS78xx 
Family of ND 
Converters 
AB-095 


Build a Three 
Phase 
Sine Wave 
Generator 
with 
the UAF42 
AB-096 


DDC101 
Evaiuation 
Fixture 
PC Interlace 
Board 
AB-097 


Selecting 
an ND 
Converter 
AB-098 


An Easy Solution 
to Current 
Limiting 
an Op Amp 
AB-099 


Multiplexer 
Data Acquisition 
System 
AB-100 


Combining 
an Amplifier 
with the BUF634 
AB-101 


Output 
Spectrum 
and Post-LPF 
Design 
of the 
PCM 171 0 
AB-102 


Noise Analysis 
for High Speed 
Op Amps 
AB-103 


Dynamic 
Perlormance 
Testing 
of Digital Audio 
D/A Converters 
AB-104 


Tuning 
in Amplifiers 
AB-105 


Programming 
Tricks 
for Higher 
Conversion 
Speeds 


Utilizing 
dL Converters 
AB-106 


Giving dL Converters 
a lillie 
Gain Boost with a 
Front End Analog 
Gain Stage 
AB-107 


ADS7809 
Tag Feature 
AB-109 


Voltage 
Reference 
Scaling 
Techniques 
AB-110 


DEM-ADS1210, 
ADS1211 
Demo Board Tricks 
to Evaluate 
AB-111 


Interlacing 
the ADS1210 
with an 8xC51 
Microcontroller 
AB-112 


Accessing 
the ADS1210 
Demo Board with your PC 
AB-113 


Overdriving 
the Inputs to the ADS1210, 
ADS1211, 


ADS1212, 
and ADS1213 
AB-115 


Synchronization 
of External 
Analog 
Multiplexers 


with the dL ND 
Converters 
AB-116 


Short Cycling 
the 8-Pin ADS78xx 
Family 
AB-117 


Extract 
and Digitize 
AC Signals 
with a Single 


ND 
Converter 
AB-118 


A "Gelling 
Started" 
Guide for the dL Converters: 
ADS1210, 
ADS1211, 
ADS1212, 
ADS1213, 
ADS1214, 
and ADS1215 
AB-119 
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Interlacing 
the ADS7822 
to the Synchronous 
Serial 
Port of the 80x51 
Microcontroller 
AB-122 


Using the Continuous 
Parallel 
Mode with the 
ADS7824 
and ADS7825 
AB-123 


THD+N 
Versus 
Frequency 
Characteristics 
and 
Spectra 
of the PCM1717, 
18, 19,20,23,27 
AB-124 


Customizing 
the DDC112 
Evaluation 
Fixture 
AB·125 


ADS121x 
ND 
Converter 
Applications 
Primer 
AB-127 


Voltage-to-Frequency 
Converters 
Offer Useful 
Options 
In ND 
Conversion 
AB-130 


An Error Analysis 
of the IS0212 
in a Small Signal 
Measuring 
Applications 
AB-161 


DC/DC 
Converter 
Noise 
Reduction 
AB-162 


Partial 
Discharge 
Testing 
AB-163 


Implementation 
and Applications 
of Current 
Sources 
and Current 
Receivers 
AB-165 


Coding 
Schemes 
Used with Data Converters 
AB-175 


CDAC 
Architecture 
Plus Resistor 
Divider 
Gives 
ADC574 
Pinout with Sampling, 
Low-Power, 
New 
Input Ranges 
AB-178 


Video 
Operational 
Amplifiers 
AB-179 


Ultra High-Speed 
ICs .....................................•............ 
AB-180 


Diamond 
Transistor 
OPA660 
AB-181 


New Ultra High-Speed 
Circuit 
Techniques 
with Analog 
ICs 
AB-183 


Driving 
Video Output 
Stages 
with Monolithic 
Integrated 
Amps 
AB-184 


Automatic 
Gain Control 
(AGC) 
Using the Diamond 
Transistor 
OPA660 
AB-185 


Current 
or Voltage 
Feedback: 
The Choice 
is Yours 
with the New, Flexible, 
Wide-Band 
Operational 
Amplifier 
OPA622 
AB-186 


External 
Open-Loop 
Gain Adjustment: 
Check 
It Out 
with the Demo 
Boards for the OPA623 
and OPA622 
. AB-187 


Building 
a 400MHz 
Wide-Band 
Differential 
Amp: 
It's 
a Breeze 
with the Diamond 
Transistor 
OPA660 
AB-188 


Macromodels 
for RF Operational 
Amplifiers 
are a 
Powerlul 
Design 
Tool 
AB-189 


Designing 
Active 
Filters with the Diamond 
Transistor 
OPA660 
AB-190 


There's 
a World of Line Drivers 
to Choose 
From 
AB-191 


Fiber Optic Transmission 
AB-192 


The Current-Feedback 
Operational 
Amplifier: 
A High 
Speed 
Building 
Block 
AB-193 


Intermodulation 
Distortion 
(IMD) 
AB-194 


DESIGN 
SOFTWARE 


FilterPro 
Disk 
AB/E-034, 
035 


Sales and Service 


ABOUT THIS BOOK 
With the publication of the 1998 IC Data Book, 
Burr-Brown is taking a new path in the dissemina- 
tion of product information. This book contains 
only abridged, 3-5 page versions of product data 
sheets; therefore, information on analog products 
can be found in the first half of the book, and 
mixed signal product information in the second 
half. The accompanying CD-ROM contains com- 
plete product data sheets, applications bulletins, 
selection guide, plus an updated interface and 
enhanced search capabilities. Complete product 
information is also available on our web site at: 
http://www.burr-brown.coml. 


How to Use This Book 
Burr-Brown product numbers are listed in the 
Selection Trees and Tables at the beginning of 
each tabbed section. With these tools you can 
quickly compare specs among different products 
and choose the best part for your design. 
Data sheets are arranged alphanumerically 
by 
product type, so if you know the name of the part 
you can find it quickly. Or, use the Product Index 
on the inside front cover. 


Burr-Brown is committed to providing the best 
customer service in the industry-whether 
it be a 
need for additional technical literature, technical 
assistance, to place an order, or to return products. 
For immediate assistance with any problem or 
inquiry, contact your local Burr-Brown salesper- 
son or representative. See Sales Office Listings at 
back of book. 
Direct factory assistance is available by calling 
the following number: 1-800-548-6132 (USA or 
Canada; 7:00am to 5:00pm MST). 


Technical Literature or 
Applications 
Assistance 


In addition to individual data sheets, Burr-Brown 
also provides 
its customers 
with application 
bulletins, promotional 
samples, comprehensive 
brochures 
featuring 
many product 
types, and 
applications assistance by calling 1-800-548-6132 
(USA or Canada). 


Internet 


Burr-Brown information is available on the Internet 
via the World Wide Web. Customers with Internet 
access 
can 
visit 
our 
home 
page 
at 
http://www.burr-brown.comlto 
obtain on-line 
data sheets and corporate information. 


FAX Line 
Burr-Brown's 
FAXLine is available for custom- 
ers to request product literature. Call 1-800-548- 
6133 (USA/Canada only) to receive a Document 
Catalog, complete with FAXLine literature order 
numbers. Up to three pieces of literature may be 
requested per call. 


Prices and Quotations 


Price quotations 
made by Burr-Brown 
or its 
authorized field sales representatives are valid for 
30 days. Delivery quotations are subject to recon- 
fumation at the time of order placement. Please 
call your local sales representative or distributor 
(see list at the back of book). 


Placing Orders 


You can place orders via telephone, FAX, or mail 
with any authorized 
Burr-Brown 
field 
sales 
office, sales representative, or authorized distribu- 
tors. See Sales Office Listings at back of book for 
the office nearest you. 
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Sales and Service 


Returns and Warranty Service 


When returning products for any reason, contact 
Burr-Brown prior to shipping for authorization 
and shipping instructions. For complete instruc- 
tions, contact your local salesperson or represen- 
tative. Customers outside the USA should call the 
nearest sales office for details and information- 
see International Sales Office Listing at back of 
book. 
To return product, please call for your Return 
Material Authorization (RMA) number. Ship units 
prepaid and supply the original purchase order 
number and date, along with an explanation for 
the return. Upon receipt of the returned devices, 
Burr-Brown will verify and inform you of the 
warranty status, cost to repair or replace, credits, 
and status of replacements where applicable. 


• 
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Z Operational Amplifiers 


The following 
selection guides include new products which combine 
exceptional 
performance 
with monolithic 
IC reljability and economy. 


Many of these products feature new package options for a maximum 
in design flexibility. The newest in package design, the S0T23, 
gives 


designers 
the same great Burr-Brown 
quality and precision 
in a size 
that economizes 
valuable 
board space. 


The following 
highlights 
some of our newest developments: 


OPAIJO 
Series-Low-power 
FET-input 
op 
amps 
that 
combine 
precision 
dc performance 
with low quiescent 
current 
(530~ 
per 


amplifier). 
Available 
in single, dual, and quad configurations. 


OPAl3I 
Series-A 
family of single, dual and quad op amps that 


offer excellent overall performance 
for general purpose applications. 
Design features include 4MHz bandwidth 
and lOV/~s slew rate, yet 
quiescent 
current 
is only l.5mA 
per amplifier. 


OPAl32 
Series-High 
speed, 
precision, 
FET-input 
op amps 
that 


feature 8MHz GBW, and excellent dc performance 
at low cost. They 
are available 
in single, dual, and quad versions for maxilnum 
design 


flexibility. 


OPAI34 
Series-Audio 
op amps provide 
high performance 
at low 


cost. Single, dual and quad versions 
available. 


OPA24I 
Series-A 
new line of single supply micropower 
op amps 
that combine 
low offset voltage, high common-mode 
rejection, 
and 


wide supply range to provide excellent 
accuracy 
and versatility. 


OPA237 
Series-A 
family 
of Burr-Brown's 
MicroAmplifier™ 
series of minjature 
products. 
In addition 
to small size, these devices 
feature 
low offset voltage, 
low quiescent 
current, 
low bias current, 
and a wide supply range. 


OPA277 
Series-A 
family of precision 
op amps which replace the 
industry 
standard 
oPln. 
They offer improved 
noise, wider output 


voltage swing, and are twice as fast with half the quiescent 
current. 


OPA336 
Series---A 
family of micropower 
CMOS 
operational 
am- 
plifiers designed 
for battery powered applications. 
They operate on a 


single supply with operation 
as low as 2.1V. The output is rail-to-rail 


and swings to within 3m V of the supplies 
with a IOOkn load. 


OPA2244-A 
dual, single-supply 
micropower 
op amp with excel- 
lent speed/power 
performance 
(350kHz, 
40~). 


OPA2337-A 
rail-to-rail 
output, dual CMOS 
operational 
amplifier 
designed 
for low cost and minjature 
applications. 
Packaged 
in the 
S0T23-8, 
the OPA2337EA 
is the world's 
smallest 
dual op-amp. 


OPA340 
Series-A 
family of rail-to-rail 
CMOS operational 
ampli- 


fiers optimized 
for low voltage, 
single supply operation. 
Rail-to-rail 


input/output 
and high speed operation 
make them ideal for driving 
sampling 
analog-to-digital 
converters. 


OPA642, 
OPA643 
Series-Unity 
gain and high gain stable, voltage 
feedback 
op amps 
with extremely 
low harmonic 
distortion. 
Both 
provide 
< -90dBc 
distortion 
at 5MHz 
2Vp-p, 
Audio 
frequency 
distortion 
is < -125dBc. 
This exceptional 
linearity is complemented 


by very 
low 
input 
voltage 
and current 
noise. 
Now 
available 
in 
S0T23- 5 packages. 
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OPA6SS 
is the 
industry's 
highest 
speed 
monolithic 
FET 
input 


op amp. Featuring unity gain stability and 220MHz 
Gain Bandwidth 
Product, 
this device 
also 
has the lowest 
input 
noise 
voltage 
at 


6nV/,fHZ for a high speed FET input op amp. 
• 


OPA680, 
OPA68I, 
OPA682 
Series-A 
family of wideband 
single 


channel 
op amps in voltage 
feedback, 
current 
feedback 
and fixed- 


gain versions, each includes an optional disable feature. All members 
of the family provide very high output power on low supply current 
(6mA trimmed). 
A new output stage architecture 
provides> 
150mA 


drive current while requiring only IV headroom 
to the power supply 
rails. 


OPA680 
Series---A 
very high slew rate, unity gain stable voltage 


feedback 
op amp. High output 
swing, 
Gain Bandwidth 
Product> 
250MHz, 
and slew rate > 1500V/~ 
result in > 200MHz 
bandwidth 


for a 2Vp-p output on a single +5V supply. Future products 
include 


both dual and triple versions of the OPA680. 


OPA68I 
Series-A 
low gain optimized, 
very wideband 
current 
feedback op amp providing even higher slew rate along with the gain 
bandwidth 
independence 
of current feedback. 
Bandwidth 
for a gain 


of +2 exceeds 
250MHz 
with a slew rate > 2500V/~s. 
At a gain of 
+ I0, bandwidth 
exceeds 
150MHz 
with the same slew rate. Future 


products 
include both dual and triple versions 
of the OPA681. 


OPA682 
Series-A 
wideband 
current feedback 
op amp with inter- 
nal feedback 
and gain setting resistors. 
Precise gains of +1, +2, and 


-I 
are easily achieved 
with no external 
gain setting 
resistors. 
Re- 


duced feedback 
parasitics 
extend the bandwidth 
to > 300MHz 
at a 
gain of +2 with the same slew rate and output power as the OPA68 1. 
Future products include both dual and triple versions of the OPA682. 


OPA688 
Series-A 
wideband, 
unity gain stable, voltage feedback 


op amp with user-adjustable 
output limiting. 
An improved 
limiting 
architecture 
allows the limit voltages to be set within 
lOOmV of the 


desired output swing with minimal impact on signal linearity. A very 
fast 1.7ns overdrive 
recovery 
provides 
nearly transparent 
overdrive 
protection 
for high speed digitizing 
channels. 


OPA689 
Series-A 
wideband, 
high gain stable, voltage feedback op 
amp 
with 
user-adjustable 
output 
limiting. 
As with 
the OPA688, 


reduced 
non-linearity 
near limiting yields a smaller reqllired 
transi- 
tion region 
between 
linear 
and voltage-limited 
operation. 
UnHke 


input 
ljmited 
designs, 
setting 
both the high and low limit levels 


directly 
at the output 
significantly 
improves 
performance 
for high 


gIDn operation. 


OPAZ244 (2.2V, Dual) 
OPA336 
(2.3V) 
OPAZ336 (2.3V, Dual) 
OPA4336 (2.3V, Ouad) 
OPAZ337 (2.7V, Dual) 
OPAZ41 
(2.7V) 


OPAZ51 
(2.7V) 


OPA340 
(2.7V) 
OPAZ340 (2.7V, Dual) 
DPA4340 (2.7V, Quad) 
OPAZ37 
(2.7V) 
DPAZ237 (2.7V, Dual) 
OPA4237 (2.7V, Quad) 
OPA234 
(2.7V) 
OPA2234 (2.7V. Dual) 
OPA4234 (2.7V, Quad) 
OPA1013 (4V, Dual) 


OPA177 
(O.3uVrC) 
OPA627 
(O.8uVrC) 
OPA637 
(O.8uVrC) 
OPAll1 
(1uvrC) 


OPA277 
(1uVrC) 
OPAZ277 (1uVrC, Dual) 
OPA4277 (luVrC, 
Quad) 
OPA336 
(1.5uVrC, Dual) 
OPAZ336 (1.5uvrC, 
Dual) 
OPA4336 (1.5uVrC, Quad) 
OPA27 
(1.8uVrC) 
DPA37 
(1.8uVrc) 
OPA602 
(2uVrC) 


OPA1013 (2.5uVrc, Dual) 
OPA2111 (2.8uVrc. Dual) 
OPA234 
(3uVrC) 


OPA2234 (3uVrC, Dual) 
DPA4234 (3uVrC,Ouad) 
OPA124 
(4uVrC) 


VLA•.••is a Voltage llmiting Amplifier. 


OPA128 
(75fA) 
OPA129 
(l00fA) 
OPA111 
(lpA) 
OPA602 
(1pA) 
OPA124 
(2pA) 
OPA2111 (4pA, Dual) 
OPA404 
(4pA,Ouad) 
OPA121 
(5pA) 
OPA627 
(5pA) 
OPA637 
(5pA) 
OPA2107 (5pA. Dual) 
OPA606 
(10pA) 


DPA336 
(10pA) 
DPAZ336 (10pA, Dual) 
DPA4336 (10pA, Quad) 
DPA34D (10pA) 
DPA234D (10pA, Dual) 
DPA4340 (10pA, Quad) 


OPA130 
(20pA) 
OPA2130 (20pA, Dual) 
OPA4130 (20pA. Quad) 
OPA131 
(50pA) 
OPA654 
(50pA) 
QPA671 
(50pA) 


OPA2131 (50pA, Dual) 
OPA4131 (50pA, Quad) 
OPA132 
(50pA) 
OPA2132 (50pA, Dual) 
DPA4132 (50pA, Quad) 
OPA655 
(1DOpA) 


DPA134 
(100pA) 
OPAZ134 (100pA, Dual) 
OPA4134 (100pA, Quad) 


BIPOLAR INPUT 
OPA27 
(4.5nVlftiZ) 
OPA37 
(4.5nVlftiZ) 


FETINPUT 
OPA627 
(6nVl"® 


OPA637 
(6nVNHz) 
OPA655 
(6nVlftiZ) 


OPA134 
(BnV/ftiZ) 
OPAZl34 (BRVNHz, Oual) 
OPA132 
(6nVlftiZ) 
OPA2132 (6nVlftiZ,Oual) 
OPA4132 (6nVlftiZ, Quad) 
OPA124 
(BnVNHz) 
OPA2111 (BnVlftiZ,Oual) 
OPAffl 
(8nVlftiZ) 
OPA2107 (8nVlftiZ, Dual) 


(Single) 
(Single) 
(Single) 
(Singl.) 


OPA277 
(Single) 
DPA2277 (Dual) 
OPA4277 (Quad) 
OPA6D4 (Singl.) 
OPA2131 (Dual) 
OPA2604 (Dual) 
OPA4131 (Ouad) 


OPA6D3 
(V, ~ .1 5V 


OPA644 
(SR ~ 2500Vlus) 
OPA658 
(SR ~ 1700Vlus) 
OPA2658 (Oual OPA658) 
OPA4658 (Quad OPA658) 
OPA681 
(SR. 2100V/us) 


OPAZ681 (DuaIOPA681) 


OPA620 
(BW ~ 300MHz) 


OPA640 
(8W ~ 1.3GHz) 


OPA642 
(92dB SFDR) 
OPA646 
(8W ~ 650MHz) 
OPA650 
(8W ~ 560MHz) 


OPA2650 (DuaIOPA650) 
OPA4650 Quad OPA650) 
OPA655 
FETInpuf. 8W ~ 400MHz) 
OPA671 
(FET Input, V. ~ .15V) 


OPA680 
(V, = .5V or .5V) 
OPAZ680 (Dual DPA680) 
DPA6B8 
(VLA~) 


DPA134 
(Audio) 
OPAZ134 (Audio, Dual) 
OPA4134 (Audio, Quad) 
DPA660 
(Transconductance) 
OPA2662 (Transconductance, Dual) 
OPA678 
(Switched Input, G = +1 Stable) 


VeAG10 
(Voltage Controlled Gain) 


OPA62f 
DPA643 
OPA651 
DPA686 
DPA689 


(BW = 5DOMHz,G .2) 
(9Dd8 SFDR, G .5) 
(8W ~ 470MHz, G .2) 


(enl = 1.3nVNHz,G +7) 
(VLA", G +4) 


DUAL 
OPA1013 (Precision, Low Drift, Single Supply) 
DPA210? 
(Precision, Low Bias Current) 
OPA2111 
(Precision, Low Noise) 
OPA2130 
(Precision, Low Bias Current) 


OPA2131 
(Precision, Low Bias Current) 
OPA2132 (Single Supply) 
DPA2134 (Audio) 
OPA2234 (Single Supply) 
OPAZ237 (SiRgl. Supply) 
DPAZ244 (SiRgl. Supply, Dual) 
OPA2277 (Precision, 
Dual) 
OPA2336 (MicroPower) 
OPA2340 (RBi/·RBII) 
OPA2541 
(Power, High Current) 
OPA2544 
(Power, High Current) 
OPA2604 
(Precision, low Bias Current) 


OPA2650 (High Speed, VFB) 
OPA265B (High Speed, CFB) 


OPA2662 
(Transconductance) 


QUAD 
OPA404 
(Precision, low Bias Current) 
OPA4130 
(Precision, low Bias Current) 


OPA4131 
(Precision, low Bias Current) 
OPA4132 
(Precision, low Bias Current) 


OPA4277 
(Precision) 
OPA4234 (Singl. 
Supply) 


OPA4237 (Singl. 
Supply) 


DPA4134 (AUdio) 
OPA4336 
(MicroPower) 


OPA4340 (RBi/-RBllj 
OPA4650 (High Speed, VFB) 
OPA4658 (High Speed, CFB) 
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PRECISION 


Noise 
mi 
Offset 
Bias 
Voltage 
Offset 
Open 
Rated 
Rated 
Voltage 
Current 
at 
Voltage 
Loop 
Voltage 
Current 
z 
Drift 
25°C 
10kHz 
25°C 
Gain 
Outpull2) 
Output 
• 
max 
max 
max 
max 
min 
min 
min 
i:J:j 
Product 
(±!!VfOC) 
(pA) 
(nVl"Hz) 
(±mV) 
(dB) 
(±V) 
(±mA) 
Description 
::::... 
AD515 
15 
±75fA 
1 
88 
10 
10 
FET, Still Available 
";< 
i:J:j 
OPA27 
1.8 
±150nA 
4.5 
0.10 
100 
12 
16.7 
Bipolar 
(:l 
OPA37 
1.8 
±150nA 
4.5 
0.10 
100 
12 
16.7 
Bipolar 
;:;: 
OPAl 03 
2 
±1 
25' 
0.25 
100 
10 
5 
FET, Still Available 
;:: 
.....• 
OPA104 
10 
±75fA 
35' 
0.5 
100 
10 
5 
FET, Still Available 
Q 
(j 
OPA111 
1 
±1 
8 
0.25 
120 
11 
5.5 
FET 
-=-- 
\:::I 
OPA121 
10 
±5 
6' 
2 
110 
11 
5.5 
Low Cost 
~ 
I:l 
i:i 
OPA124 
4 
±2 
6' 
0.50 
106 
11 
5.5 
FET 
::::: 


i:J:j 
OPA128 
5 
±75fA 
15' 
0.5 
110 
10 
5 
FET, Ultra-Low, Bias Current 
~ 


<:> 
••• 
<:> 
OPA129 
10 
±100fA 
15' 
2 
94 
10 
6 
FET, Ultra-Low, Bias Current 
S" 
?;- 
OPA130 
10 
±20 
16 
1 
120 
12 
18' 
FET, Low Power 
:a 
CD 
OPA131 
10 
±50 
15' 
1 
94 
12 
25' 
FET 
...• 


OPA132 
10 
50 
8 
0.5 
110 
13.8 
40- 
FET, High Speed 
C'-» 
CD 
OPA134 
2 
100 
8 
2 
104 
13.8 
40' 
FET, Audio 
...• 
~. 
OPA177 
0.1 
1.5nA 
10' 
0.025 
134 
12 
12 
Bipolar 
CD 
OPA234 
3 
-20nA 
25(1) 
0.1 
110 
+14/-14.5 
22' 
Single Supply Amp 
Q)- 
OPA277 
1 
±2.8nA 
8* 
0.05 
126 
13.8 
35' 
Bipolar 
...•. 


OPA336 
1.5* 
10 
40 
0.125 
100 
5 
1* 
MicroPower, 
10= 20llA 
~ 
OPA340 
5 
50 
25 
1 
90 
5 
50* 
Rail-Rail Input and Output 
OPM04 
3' 
±4 
12' 
0.75 
92 
11.5 
5 
FET, Quad 
~ 
OPA602 
2 
±1 
12' 
0.25 
92 
11.5 
15 
Wideband, (5MHz, min) 
~~ 
OPA606 
5 
±10 
13 
0.5 
100 
12 
5 
Wide band, (9MHz, min) 
...•. 


OPA627 
0.8 
±5 
6 
0.1 
112 
11.5 
45' 
FET 
~ 
OPA637 
0.8 
±5 
6 
0.1 
112 
11.5 
45' 
FET 
c:: 
OPA654 
40' 
±50 
14' 
3 
94' 
11 
200' 
Wideband, (750V/~, 
slew rate) 
~ 
OPA655 
10 
100 
6' 
2 
53 
2.5(3) 
25 
FET 
Q 
OPA671 
10' 
±50 
12' 
5.0 
74 
10.5 
50 
FET 
:::0 


OPA1013 
2.5 
30nA 
0.3 
120 
12 
6.5 
Low Power, Dual Single Supply Operation 
~'-"- 
OPA2111 
2.8 
±3 
8 
0.5 
114 
10 
5 
FET, Dual 
OPA2107 
10 
±10 
8' 
1 
82 
11 
5.5 
FET, Dual 


• DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


Some specifications 
have been estimated 
for comparison 
OPERATIONAL 
AMPLlFIE:~"I--· 
ro,,~."~,~.,,~"~ 


!'J 
PRECISION (CONT) 
~ 
Noise 


Offset 
Bias 
Voltage 
Offset 
Open 
Rated 
Rated 
Voltage 
Current 
at 
Voltage 
Loop 
Voltage 
Current 


Drift 
25°C 
10kHz 
25°C 
Gain 
OutpUt<2) 
Output 
max 
max 
max 
max 
min 
min 
min 
Product 
(±J.lVI"C) 
(pA) 
(nV/'-'Hzj 
(±mV) 
(dB) 
(±V) 
(±mA) 
Description 


OPA2130 
10 
±20 
16 
1 
120 
12 
18' 
FET, Low Power, Dual 


OPA2131 
10 
±50 
15' 
1 
94 
12 
25' 
FET, Dual 
OPA2132 
10 
50 
8 
0.5 
110 
13.8 
40' 
FET, High Speed, Dual 
OPA2134 
2 
100 
8 
2 
104 
13.8 
40' 
FET, Audio, 
Dual 
OPA2234 
3 
-20nA 
25(1) 
0.1 
110 
+14/-14.5 
22' 
Single Supply Amp, Dual 
~ 
OPA2277 
1 
±2.8nA 
8' 
0.05 
126 
13.8 
35' 
Bipolar, 
Dual 
...•. 
OPA2336 
1.5' 
10 
40 
0.125 
100 
5 
l' 
MicroPower, 
10 = 20J.lA 
§" 
OPA2340 
5 
50 
25 
1 
90 
5 
50' 
Rail-Rail Input and Output 
:3 


OPA4130 
10 
±20 
16 
1 
120 
12 
18 
FET, Low Power, Quad 
CI>~ 


OPA4131 
10 
±50 
15' 
1 
94 
12 
25' 
FET, Quad 
iii' 


OPA4132 
10 
50 
8 
0.5 
110 
13.8 
40' 
FET, High Speed, Quad 
c;- 


OPA4134 
2 
100 
8 
2 
104 
13.8 
40' 
FET, Audio, 
Quad 
::b. 
~ 
OPA4234 
3 
-20nA 
25(1) 
0.1 
110 
+14/-14.5 
22' 
Single Supply Amp, Quad 
C;;" 


OPA4277 
1 
±2.8nA 
8' 
0.05 
126 
13.8 
35' 
Bipolar, 
Quad 
S 
OPA4336 
1.5' 
10 
40 
0.5 
100 
5 
l' 
MicroPower, 
10 = 20J.lA 
=:3 
.•.•. 
OPA4340 
5 
- 
50 
25 
1 
90 
5 
50' 
Rail-Rail Input and Output 
~ 


NOTE:(1)TypicalNoiseVoltageat 1kHz(nV/~Hz).(2)For±15Vsupplies.(3)For±5Vsupplies. 
~ 
=:3S 
.•.•. 
SINGLE SUPPLY - 
Single 
Quiescent 
Bias 
Small 
Offset 
~ 
c:: 
Supply 
Current 
Current 
Signal 
Voltage 
...•. 
Range 
max 
25°C 
Unity Gain 
25°C 
r- 
tl:l 
c::. 


;;: 
min to max 
(mA, 
max 
typ 
max 
Temp 
~ 
... 
Product 
(V) 
per amp) 
(nA) 
(kHz) 
(±J.lV) 
Rangel') 
Pkg 
Description 
...6;, 
OPA234 
2.7 to 36 
0.3 
-20 
350 
100 
Xlnd 
DIP, SO-8, MSOP-8 
Single, Bipolar 
~ 


Cl 
OPA237 
2.7 to 36 
0.35 
±40 
1.5MHz 
250 
Xlnd 
SOT-23-5, SO-8 
Single, Bipolar 
CD 
~ 
OPA241 
2.7 to 36 
0.34 
-20 
35 
250 
Xlnd 
DIP, SO-8 
Single, Bipolar 
{g 


;:: 
CI> 


•.....• 
OPA251 
2.7 to 36 
0.34 
-20 
35 
250 
Xlnd 
DIP, SO-8 
Single, Bipolar 
~ 
(j 
OPA336 
2.3 to 5.5 
0.032 
lOp 
100 
125 
Xlnd 
SOT-23-5, DIP, SO-8 
Single, CMOS 
c::. 
tl 
=:3 


I:> 
OPA340 
2.7 to 5 
0.8 
SOp 
5MHz 
lmV 
Xlnd 
SOT-23-5, DIP, SO-8 
Single, CMOS 


~ 
OPA1013 
4 to 36 
0.55 
-30 
750 
300 
Com/lnd 
DIP 
Dual, Bipolar 


tl:l 
OPA2234 
2.7 to 36 
0.3 
-20 
350 
100 
Xlnd 
DIP, SO-8 
Dual, Bipolar 


<:::l 
<:::l,.,.. 


~! 


' DENOTESTYPICAL 
BOLD DENOTESNEWPRODUCT 


BOLO, ITALIC DENOTES PRODUCT 
IN DEVELOPMENT 
m~ 
Some specifications 
have been estimated 
for comparison 


~ 
purposes. 
Refer to data sheets for guaranteed 
specifications 
. 
• 


I 


Single 
Quiescent 
Bias 


ml 


Supply 
Current 
Current 
Range 
max 
25°C 
z 
min to max 
(mA, 
max 


• Product 
(V) 
per amp) 
(nA) 
t:tl 
OPA2244 
2.2 to 36 
0.05 
-25 
$:: 
~ 
OPA2237 
2.7 to 36 
0.35 
±40 
t:tl 
OPA2336 
2.3 to 5.5 
0.032 
lOp 


C1 
OPA2337 
2.7 to 5.5 
0.525 
lOp 
~ 
OPA2340 
2.7 to 5 
0.8 
50p 
;:, 
•....• 
OPA4234 
2.7 to 36 
0.3 
-20 
(j 
OPA4237 
2.7 to 36 
0.35 
±40 
t:::I 
OPA4336 
2.3 to 5.5 
0.032 
lOp 
I:l 
is' 
OPA4340 
2.7 to 5 
0.8 
50p 
t:tl 
NOTE:(1)Com= Q'Cto 7Q'C,Ind= -25'C to 85'C, Xlnd= --4Q'Cto 85'C. 
00 


""" 


Offset 
Offset 
Bias 
Voltage 
Voltage 
Current 
25°C 
Drift 
25°C 
max 
max 
max 
Product 
(±mV) 
(±IlVf'C) 
(nA) 


OPA27 
0.100 
1.8 
80 
OPA37 
0.100 
1.8 
80 
OPA77 
0.025 
0.3 
2 


OPA130 
1.0 
10 
25pA 
OPA131 
1.0 
10 
50pA 
OPA177 
0.025 
0.1 
1.5 
OPA277 
0.05 
1 
2.8 
OPA604 
5.0 
8' 
50pA 
OPA2130 
1.0 
10 
25pA 
OPA2277 
0.05 
1 
2.8 
OPA2131 
1.0 
10 
50pA 
OPA2604 
5.0 
8' 
0.1 
OPA4130 
1.0 
10 
25pA 
OPA4131 
1.0 
10.00 
50pA 
OPA4277 
0.05 
1 
2.8 


NOTE:(1)Gain8andwidthat Gain= 5VN. (2)Gain= 100. 


SINGLE SUPPLY (CONT) 


Small 
Offset 
Signal 
Voltage 
Unity Gain 
25°C 
typ 
max 
Temp 
(kHz) 
(±J.LV) 
Rangel') 
Pkg 
Description 


350 
1.5mV 
Xlnd 
DIP, SO-8, MSOP 
Dual, Bipolar 


1.5MHz 
250 
Xlnd 
MSOP-8, SO-8 
Dual, Bipolar 
100 
125 
Xlnd 
MSOP-8, DIP, SO-8 
Dual, CMOS 
3MHz 
3mV 
Xlnd 
DIP, SO-8, SOT-23-8 
Dual, CMOS 
5MHz 
lmV 
Xlnd 
MSOP-8, DIP, SO-8 
Dual, CMOS 


350 
100 
Xlnd 
DIP, 80-14 
Quad, Bipolar 
Q 
1.5MHz 
250 
Xlnd 
SSOP-16 
Quad, Bipolar 
,;-. 


100 
125 
Xlnd 
SSOP-16, DIP 
Quad, CMOS 
~ 
5MHz 
lmV 
Xlnd 
SSOP-16, DIP 
Quad, CMOS 
::::: 


GENERAL PURPOSE 
~ 
C:r:a 
(1) 
Small 
..• 


Signal 
Power 
Quiescent 
e;,:a 
(1) 
Unity Gain 
Supply 
Current, 
..• 
00::: 
min 
Range 
max 
C:;' 
(MHz) 
(V) 
(mA) 
Description 
(1) 


5 
±4.0to ±22 
5.7 
Bipolar 
~...•. 


80(1) 
±4.0to ±22 
5.7 
Bipolar 
~ 
0.4 
±3.0to ±18 
2.0 
Bipolar 
1 
±2.5 to ±18 
0.65 
FET, Low Power 
~ 
4' 
±4.5 to ±18 
1.75 
FET 
Cll:> 
0.4 
±3.0 to ±18 
2.0 
Bipolar 
c::r, 


1 
±20to±18 
0.825 
Bipolar 
...•. 
~ 
20'(2) 
±4.5 to ±24 
6.0 
FET, Low Distortion (0.0003%) 
c:: 
1 
±2.5 to ±18 
0.65 
FET, Low Power, Dual 
1 
±2.0to ±18 
1.65 
Bipolar, 
Dual 
~ 


4' 
±4.5 to ±18 
3.5 
FET, Dual 
Q 
:::. 
20'(2) 
±4.5 to ±24 
12 
FET, Dual, Low Distortion (0.0003%) 
~-.;:.. 


1 
±2.5 to ±18 
0.65 
FET, Low Power, Quad 
4' 
±4.5 to ±18 
7.0 
FET, Quad 
1 
±2.0to ±18 
3.30 
Bipolar, Quad 


, DENOTESTYPICAL 
BOLDDENOTESNEWPRODUCT 


BOLD, ITALIC DENOTES 
PRODUCT IN DEVELOPMENT 


Some specifications 
have been estimated for comparison 
purposes. Refer to data sheets for guaranteed specifications. 


OPERATIONAL AMPLIFIERS I 


Product 


OPA620 


OPA621 


OPA622 


OPA640 


OPA641 


OPA642 


OPA643 


OPA650 


OPA651 


OPA655 


OPA671 


OPA678 


OPA680 


OPA686 


OPA688 


OPA689 


OPA2650 


OPA2680 


OPA4650 


Small 
Signal 
Bandwidth 
at 
Specified 
Gain 
typ 
(MHz) 


300, G = 1 


500, G = 2 


250, G = 1 


1.3GHz, 
G = 1 


800, G = 2 


450, 
G = 1 


300, 
G = 5 


560, G = 1 


470, 
G = 2 


400, 
G = 1 


33, G = 1 


200, 
G = 1 


220,G=2 


250,G=10 


260, 
G = 2 


280,G=6 


360, 
G = 1 


220, 
G = 2 


360, 
G = 1 


Slew 
Rate 
min 
(V/~) 


175 


350 


1600' 


350' 


650' 


380' 


1000' 


240 


300 


210 


107' 


250 


1800 


600 


1000 


1600 


240 


1800 


240 


Settling 
Time 
toiO.1% 
(ns) 


13 
15 
17 
18 
13 


11.5 


16.5 


10.2 
11.5 
8 


150 
22 


Rated 
Voltage 
OutpUt<2) 


min 
(tV) 


3 
3 
3 


2.25 
2.6 
3.0 
3.0 
2.4 
2.4 


2.8 


10.5(1) 


2.5 
3.8 
3.2 
3.9 
3.9 
2.4 


3.8 
2.2 


Rated 
Current 
Output 
mln 
(±mA) 


50 
50 
70' 
25 


25 
50 
50 


+75/--65 


45 
35 
50' 
44 


135 
60 
85 
85 


+75/--65 


135 


+75/--65 


Description 


Low 
Noise 
2.3nV/..JHz, 
Wideband 


Low 
Noise 
2.3nV/..JHz, 
Wideband, 
G = 2 minimum 


High 
Slew 
Rate 


Voltage 
Feedback, 
Low 
Noise 
2.9nV/'I'HZ 


Voltage 
Feedback, 
Low 
Noise 
2.8nV/'I'HZ, 
G = 2 minimum 


Voltage 
Feedback, 
Low 
Distortion 
95dB 
SFDR 


Voltage 
Feedback, 
Low 
Distortion 
90dS 
SFDR, 
G = 5 minimum 


Voltage 
Feedback, 
Low 
Power, 
G = 1 minimum 


Voltage 
Feedback, 
Low 
Power, 
G = 2 minimum 


FET, Wideband, 
Low 
Distortion, 
Unity 
Gain 
Stable 


FET 


Very 
Fast Settling 
Switched 
Input 


High 
Output 
Drive, 
Disable 
Pin 


Low 
Noise, 
High 
GBWP 


Voltage 
Limiting 
Amplifier 
(VLATM) 


Voltage 
Limiting 
Amplifier 
(VLATM) 


Dual, 
OPA650 


DualOPA680 


Quad, 
OPA650 


• DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES 
PRODUCT IN DEVELOPMENT 


I 


HIGH SPEED· 
CURRENT FEEDBACK 


Small Signal 
Rated 
Rated 
mi 
Bandwidth 
Settling 
Voltage 
Current 
for G = +2VN 
Slew Rate 
time, 
Outpull') 
Output 
z 
typ 
typ 
toiO.l% 
min 
min 
• 


O:l 
Product 
(MHz) 
(V/llS) 
(ns) 
(tV) 
(±mA) 
Description 


;:: 
OPA603 
160 
1000 
50 
10(1) 
15 
±15V Supply 
... 
";< 
OPA644 
300 
2500 
16.5 
3.0 
50 
High Slew Rate 
O:l 
OPA658 
680 
1700 
11.5 
2.5 
+80/~0 
low Power, Wideband 
c:l 
OPA681 
220,G=2 
2100 
8 
3.8 
135 
High Output Drive, Disable Pin 
~ 
;:s 
OPA2658 
500 
1700 
12.6 
2.5 
+80/~0 
Dual, OPA658 
•....• 
OPA2681 
220, G = 2 
2100 
8 
3.8 
135 
Dual.OPA681 
(J 
tl 
OPA4658 
450 
1700 
15.1 
2.5 
+80/~0 
Quad, OPA658 


I:l 
NOTE:(1) For±15Vsupplies.(2) For±5Vsupplies. 
l:i 
O:l 


<:::> 


<:::>~ 


Offset 
Offset 
Bias 
Small 
Rated 
Rated 
SPECIAL PURPOSE 


Voltage 
Voltage 
Current 
Signal 
Voltage 
Current 
25°C 
Drift 
25°C 
Bandwidth 
Output 
Output 
max 
max 
max 
typ 
min 
mln 
Product 
(±mV) 
(t~VrC) 
(~) 
(MHz) 
(tV) 
(±mA) 
Description 


OPA134 
2 
3 
lOOp 
8 
14 
35' 
Audio 
OPA660 
+7' 
50' 
NS 
850 
3.7 
10 
Transconductance Amp and Buffer 
OPA678 
1 
10 
50 
200, G = 1 
2.5 
30 
Two-Channel, TIl 
& ECl Controlled 
OPA2134 
2 
3 
lOOp 
8 
14 
35' 
Dual, Audio 
OPA2662 
75 
12' 
NS 
370 
3.4 
75 
Transconductance Amp, Dual 
OPA4134 
2 
3 
lOOp 
8 
14 
35' 
Quad, Audio 
VCA610 
6' 
30, G = 40dB 
3.0' 
80' 
Voltage Controlled Gain 


• DENOTESTYPICAL 
BOLDDENOTESNEWPRODUCT 


BOLD, ITALIC DENOTES PRODUCT 
IN DEVELOPMENT 


Some 
specifications 
have been estimated 
for comparison 
OPERATIONAL 
AMPLlFIE~;·I--·w~-~,,,,,_. 


BURR - BROWN® 
IElElI 
BUF600 
BUF601 


• 
OPEN-LOOP 
BUFFER 


• 
HIGH-SLEW 
RATE: 3600V/IJS, 5.0Vp-p 


• 
BANDWIDTH: 
320MHz, 5.0Vp-p 
900MHz, O.2Vp-p 


• 
LOW INPUT BIAS CURRENT: 
O.7J.lA11.5~A 


• 
LOW QUIESCENT 
CURRENT: 
3mA/6mA 


• 
GAIN FLATNESS: 
O.1dB, 0 to 300M Hz 


The BUF600 
and BUF601 
are monolithic 
open-loop 
unity-gain 
buffer amplifiers 
with a high symmetrical 
slew rate of up to 3600V /~s and a very wide band- 
width of 320MHz at SVp-p output swing. They use a 
complementary 
bipolar 
Ie 
process, 
which 
incorpo- 


rates pn-junction 
isolated 
high-frequency 
NPN 
and 
PNP transistors to achieve high-frequency 
performance 
previously 
unattainable 
with conventional 
integrated 
circuit technology. 


Their unique design offers a high-performance 
alter- 


native to expensive 
discrete or hybrid solutions. 


The 
BUF600 
and 
BUF601 
feature 
low 
quiescent 
current, low input bias current, small signal delay time 
and phase shift, and low differential 
gain and phase 
errors. 


The BUF600 
with 3mA quiescent 
current 
is well- 


suited 
for 
operation 
between 
high-frequency 
processing 
stages. It demonstrates 
outstanding 
perfor- 
mance even in feedback loops of wide-band amplifiers 
or phase-locked 
loop systems. 


• 
VIDEO BUFFER/LINE 
DRIVER 


• 
INPUT/OUTPUT 
AMPLIFIER 
FOR 
MEASUREMENT 
EQUIPMENT 


• 
PORTABLE 
SYSTEMS 


• 
TRANSMISSION 
SYSTEMS 


• 
TELECOMMUNICATIONS 


• 
HIGH-SPEED 
ANALOG 
SIGNAL 
PROCESSING 


• 
ULTRASOUND 


The BUF60l, 
with 6mA quiescent current and there- 
fore lower output 
impedance, 
can easily drive son 
inputs or 7Sn 
systems and cables. 


The broad 
range of analog 
and digital 
applications 
extends from decoupling 
of signal processing 
stages, 
impedance 
transformation, 
and input amplifiers 
for 
RF equipment 
and ATE systems 
to video systems, 
distribution 
fields, IF/communications 
systems, 
and 
output drivers for graphic cards. 


BURR-BROWN* 
IEII31 


BUF6ooAP, 
AU 
BUF601AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
00 


INPUT OFFSET 
VOLTAGE 
CD 


Initial 
±15 
±30 
±15 
±30 
mV 
LL 


vs Temperature 
9 
25 
~vrc 
~ 


vs Supply (tracking) 
Vcc = ±4.5V to ±5.5V 
-54 
-72 
-54 
-77 
dB 
m 
vs Supply (non-tracking) 
Vcc = -t4.5V to +5.5V 
-55 
-55 
dB 


vs Supply (non·tracking) 
Vcc = -4.5V 
to -5.5V 
-54 
-54 
dB 


INPUT BIAS CURRENT 


Initial 
+3.5 
-2.51+5 
+3.5 
-51+10 
IJA 


vs Temperature 
0.4 
0.7 
nWC 


vs Supply (tracking) 
Vcc = ±4.5V to ±5.5V 
0.15 
0.3 
i1NV 


vs Supply (non-tracking) 
Vcc = +4.5V to +5.5V 
0.5 
0.5 
i1NV 
en 


vs Supply (non-tracking) 
Vcc = -4.5V 
to -5.5V 
20 
20 
nAN 
a: 


INPUT IMPEDANCE 
4.8111 
2.5111 
Mn 
II pF 
W 


INPUT NOISE 
u:: 


Voltage 
Noise 
Density 
f = 100kHz to 100MHz 
5.2 
4.8 
nVl,,'Hz 
::::i 
Signal-la-Noise 
Ratio 
SIN = 20 Log (0.7/(Vn • ;I5MHz» 
95 
96 
dB 


TRANSFER 
CHARACTERISTICS 
Voltage Gain; V1N = ±2.5V 
Q. 


RLOAD 
= lOOn 
0.95 
VN 
:E 
RLOAD 
= 2000 
0.96 
VN 
« 
RLOAD = 10kn 
0.99 
0.99 
VN 
..J 
RATED OUTPUT 
« 
Voltage Output 
V1N = ±2.7V 


RLOAD = '1 000 
±2.5 
±2.6 
V 
Z 
RLOAD 
= 2000 
±2.5 
±2.6 
V 
0 


DC 
Current 
Output 
DC, RLOAo= 100n 
±20 
±20 
mA 


!;;: 


Output Impedance 
6.2 
3.6 
n 


POWER SUPPLY 


Rated 
Voltage 
±5 
±5 
V 
a: 


Derated 
Performance 
±4.5 
±5.5 
±4.5 
±5.5 
V 
W 


Quiescent 
Current 
±2.6 
±3 
±3.4 
±5.4 
±6 
±6.6 
mA 
Q. 


TEMPERATURE 
RANGE 
0 


Specification 
-40 
85 
-40 
85 
°C 


Storage 
-40 
125 
-40 
125 
°C 


AC SPECIFICATION 


At Vcc =±5V, 
RLOAD= 200Q (BUF6oo) and 100n (BUF601), RsooRCE= 500, and TAM" = +25°C, unless otherwise noted. 


I 
BUF6ooAP, 
AU 
BUF601AU 


PARAMETER 
CONDITIONS 
I 
MIN 
TYP 
I 
MAX 
MIN 
TYP 
I 
MAX 
UNITS 


FREQUENCY 
DOMAIN 


LARGE 
SIGNAL 
BANDWIDTH 
Vo = 5Vp-p, COUT= 1pF 
320 
320 
MHz 


(-3dB) 
Vo = 2.8Vp-p, COUT= 1pF 
400 
400 
MHz 
Vo = 1.4Vp-p, COUT= 1pF 
700 
700 
MHz 


SMALL 
SIGNAL 
BANDWIDTH 
Vo = 0.2Vp-p, COUT= 1pF 
650 
900 
MHz 


GROUP DELAY TIME 
250 
200 
ps 


DIFFERENTIAL 
GAIN 
V,N = 0.3Vp-p, 
f = 4.43MHz 
V = 0 to 0.7V 


BUF600 RlOAD = 200n 
0.5 
% 


RloAO = 1kO 
0.075 
% 


BUF601 RlOAD = 100n 
0.4 
% 


RLOAD = soon 
0.05 
% 


DIFFERENTIAL 
PHASE 
V,N = 0.3Vp-p, 
f = 4.43MHz 
V = 0 to 0.7V 


BUF600 RlOAD = 200n 
0.02 
Degrees 


RLOAD = 1kQ 
0.04 
Degrees 


BUF601 RlOAD = 100n 
0.025 
Degrees 
RLOAD = 5000 
0.03 
Degrees 


BURR - BROWNe 
IE:II::l1 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact Your Local Salesperson 


AC-SPECIFICATIONS 
(CO NT) 


At Vcc = ±5V, RLOAO= 200n (BUF600) and 100n (BUF601), 
RSOURCE= 50n, and TAM. = +25·C, unless otherwise noted. 


BUF600AP, 
AU 
BUF601AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


HARMONIC 
DISTORTION 


Second Harmonic 
f = 10MHz, Vo = 1.4Vp-p 
~5 
~5 
dBc 
Third Harmonic 
-64 
~7 
dBc 
Second Harmonic 
f = 30MHz, Vo = 1.4Vp-p 
-51 
-59 
dBc 


Third Harmonic 
-56 
~2 
dBc 
Second Harmonic 
f = 50MHz, Vo = 1.4Vp-p 
-43 
-53 
dBc 


Third Harmonic 
-48 
-54 
dBc 


GAIN FLATNESS 
PEAKING 


Vo = 0.4Vp-p, 
DC to 30MHz 
0.01 
0.005 
dB 


Vo = 0.4Vp-p, 30MHz to 300MHz 
0.3 
0.1 
dB 


LINEAR 
PHASE DEVIATION 


Vo = 0.4Vp-p, 
DC to 30M Hz 
5.5 
3.8 
Degrees 
Vo = 0.4Vp-p, 30 to 300M Hz 
55 
45 
Degrees 


TIME DOMAIN 


RISE TIME 
10% to 90%, 700ps 
1.4Vp-p Step 
0.82 
0.87 
ns 
2.8Vp-p Step 
0.97 
0.95 
ns 
5.0Vp-p Step 
1.18 
1.13 
ns 


SLEW RATE 


Vo = 1.4Vp-p 
1500 
1500 
V/~s 
Vo = 2.8Vp-p 
2400 
2400 
VI~s 
Vo = 5.0Vp-p 
3400 
3600 
VI~s 


FUNCTION 
DESCRIPTION 


In 
Analog Input 


Out 
Analog Output 


+Vcc 
Positive Supply Voltage; typical +5VOC 
-Vcc 
Negative Supply Voltage; typical -5VOC 


A 
ELECTROSTATIC 
J.l!Jia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


Power Supply Voltage 
±6V 
Input Voltage(1J 
±Vcc±O.7V 
Operating Temperature 
-4QoC to +85°C 
Storage Temperature.. 
. 
-40°C to +125°C 
Junction Temperature 
+15OCC 


Lead Temperature 
(soldering, 
1Os) .. 
.. 
+300·C 


NOTE: (1) Inputs are internally diode-clamped 
to ±V ce. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


BUF600AP 
Plastic 8-Pin 01P 
006 
-40·C 
to +85·C 


BUF600AU 
SO-8 Surface Mount 
182 
-4QoC to +85°C 
BUF601AU 
SO-8 Surface Mount 
182 
-40·C 
to +85·C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
IElElI 
OPA27 
OPA37 


Ultra-Low Noise Precision 
OPERATIONAL 
AMPLIFIERS 


FEATURES 


• 
LOW NOISE: 4.5nVl'l'tiz 
max at 1kHz 


• 
LOW OFFSET: 
100liV max 


• 
LOW DRIFT: O.4IiVf'C 


• 
HIGH OPEN-LOOP 
GAIN: 117dB min 


• 
HIGH COMMON-MODE 
REJECTION: 


100dB min 


• 
HIGH POWER SUPPLY 
REJECTION: 
94dB min 


• 
FITS OP-07, OP-05, AD510, AD517 
SOCKETS 


The OPA27/37 
is an ultra-low 
noise, high precision 
monolithic 
operational 
amplifier. 


Laser-trimmed 
thin-film 
resistors 
provide 
excellent 
long-term 
voltage offset stability 
and allow superior 
voltage offset compared 
to common 
zener-zap 
tech- 
niques. 


A unique bias current cancellation 
circuit allows bias 


and offset current specifications 
to be met over the full 


-55°C 
to +125°C temperature 
range. 


The OPA27 is internally 
compensated 
for unity-gain 


stability. The decompensated 
OPA37 requires a closed- 


loop gain ~ 5. 


The Burr-Brown 
OPA27/37 
is an improved 
replace- 
ment for the industry-standard 
OP-27/0P-37. 


• 
PRECISION 
INSTRUMENTATION 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
PROFESSIONAL 
AUDIO EQUIPMENT 


• 
TRANSDUCER 
AMPLIFIER 


• 
RADIATION 
HARD EQUIPMENT 


7 


+Vce 


8 
Trim 


1 
Trim 


6 
Output 


2 


-In 


3 


+In 


4 
-Vce 


BURR-BROWNe 
IElElI 


OPA27137G 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT NOISEI') 
Voltage, 10= 10Hz 
3.B 
B.O 
nVl,jHz 


10= 30Hz 
3.3 
5.6 
nV/,jHz 


10= 1kHz 
3.2 
4.5 
nV/,jHz 


fs = O.lHz to 10Hz 
0.09 
0.25 
~Vp-p 
Current,(1) 10= 10Hz 
1.7 
pAl,jHz 


10= 30Hz 
1.0 
pAl,jHz 


10= 1kHz 
0.4 
0.6 
pAl,jHz 


OFFSET VOLTAGE(') 
Input Offset Vottage 
±25 
±100 
~V 
Average 
Drift(3) 
TAM1N 
to TAMAX 
±O.4 
±1.B (') 
~vrc 


Long Term Stability 
(4) 
0.4 
2.0 
~V/mo 


Supply Aejection 
~Vcc = 4 to lBV 
94 
120 
dB 
±Vcc= 4 to 1BV 
±1 
±20 
~VN 


BIAS CURRENT 
Input Bias Current 
±15 
±80 
nA 


OFFSET CURRENT 
Input Offset Current 
.- 
10 
75 
nA 


IMPEDANCE 
~" 


Common-Mode 
2112.5 
Gnll 
pF 


VOLTAGE 
AANGE 


Common-Mode 
Input Range 
±11 
±12.3 
V 
Common·Mode 
Rejection 
V'N=±l1VDC 
100 
122 
dB 


OPEN-LOOP 
VOLTAGE 
GAIN, DC 
RL 2:2k!l 
117 
124 
dB 


RL21kn 
124 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product(S) 
OPA27 
5(6) 
B 
MHz 
OPA37 
45(6) 
63 
MHz 
Slew Rate (51 
Vo = ±10V, 
AL = 2kn 
OPA27, G = +1 
1.7(6) 
1.9 
V/~s 
OPA37, G = +5 
11(6) 
11.9 
VI~s 
Settling Time, 0.01 % 
OPA27, G = +1 
25 
~s 
OPA37, G = +5 
25 
~s 


RATED OUTPUT 
Vottage Output 
RL 2::2kn 
±12 
±13.B 
V 


AL~600n 
±10 
±12.B 
V 
Output Resistance 
DC, Open Loop 
70 
n 
Short Circuit Current 
RL=On 
25 
601') 
mA 


POWER SUPPLY 
Aated Vottage 
±15 
VDC 
Voltage Range, 
Derated Performance 
±4 
±22 
VDC 
Current, Quiescent 
10=OmADC 
3.3 
5.7 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
+B5 
°C 
Operating 
-40 
+B5 
°C 


NOTES: (1) Measured with industry-standard 
noise test circuit (Figures 1 and 2). Due to errors introduced by this method, these current noise specifications 
should 
be used for comparison 
purposes only. (2) Offset voltage specification are measured with automatic test equipment after approximately 
0.5 seconds from power turn- 
on. (3) Unnulled or nulled with SkQ to 20kO. potentiometer. 
(4) Long-term voltage offset vs time trend line does not include warm-up drift. (5) Typical specification 
only 
on plastic package units. Slew rate varies on all units due to differing test methods. Minimum specification applies to open-loop test. (6) This parameter guaranteed by 
design. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR 
- BROWN~ 


Burr-Brown Ie Data Book 
'1:11:1' 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


INPUT VOLTAGE!') 
Input Offset Voltage 
Average 
Drift(2) 


Supply Rejection 


TAM1N 
toTAw.x 
±Vcc = 4.5 to 18V 
±Vcc = 4.5 to 18V 


BIAS CURRENT 
Input Bias Current 


OFFSET CURRENT 
Input Offset 
Current 


E, F, G 


VOLTAGE 
RANGE 


Common-Mode 
Input Range 


Common-Mode 
Rejection 


OPEN-LOOP 
GAIN, DC 
Open-Loop 
Voltage Gain 


RATED OUTPUT 
Voltage Output 
Short Circuit Current 


OPA27137G 


TYP 
MAX 
UNITS 


±48 
±22Q(3) 
~V 


±0.4 
±1.8(3) 
~Vf'C 


122 
dB 


±21 
±150(3) 
nA 


20 
135(3) 
nA 


±11.8 
V 


122 
dB 


120 
dB 


±13.4 
V 
25 
mA 


+85 
°C 


Supply Voltage 
±22V 


Intemal 
Power Dissipation 
(1) 
. 
. 
500mW 


Input 
Voltage 
±VCC 


Output Short·Circuit 
Duration 
(2) 
lndefinite 


Differentialinpul 
Voltage 
(3) 
±O.7V 


Differential 
Input Current 
(3) 
±25mA 


Storage Temperature 
Range 
-55°C 
to +125°C 


Operating 
Temperature 
Range 
-4OC'C 
to +85°C 


Lead Temperature: 


P (soldering, 
10s) 
+300"C 
U (soldering, 
3s) 
+260"C 


OFFSET 
PACKAGE 
TEMPERATURE 
VOLTAGE 
DRAWING 
PRODUCT(l) 
PACKAGE 
RANGE (0C) 
MAX (~V), 25°C 
NUMBER!') 


OPA27GP 
Plastic 
-40 to +85 
±100 
006 
OPA27GU(2) 
sore 
-40 to +85 
±100 
182 


NOTE: (1) Packages for OPA37 are same as tor OPA27. (2) OPA27GU 
may 
be marked OPA27U. 
Likewise, OPA37GU 
may be marked OPA37U. 
(3) For 
detailed 
drawing 
and dimension 
table, 
please 
see 
end of data 
sheet, 
or 


Appendix 
C of Burr-Brown 
IC Data Book. 


BURR-BROWNe 
IE:lE:lI 
Burr-Brown Ie Data Book 


PACKAGE 
TYPE 
OJ' 
UNITS 


8-Pin Plastic DIP (P) 
100 
°CIW 


8-Pin SOIC (U) 
160 
°CIW 


NOTES: 
(1) Maximum 
package 
power dissipation vs ambient temperature. 
(2) To 
common 
with ±Vcc = 15V. (3) The inputs are protected 
by back-to-back 
diodes. 


Current limiting resistors are not used in order to achieve low noise. If differential 
input vottage exceeds 
±O.7V, the input current should be limited to 25mA. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Tltis integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR - BROWN® 
IElElI 


Low Noise Precision Difet ® 
OPERATIONAL AMPLIFIER 


• 
LOW NOISE: 
100% Tested, 8nVv'HZ max 
(10kHz) 


• 
LOW BIAS CURRENT: 
1pA max 


• 
LOW OFFSET: 
250llV 
max 


• 
LOW DRIFT: 
11lVrC 
max 


• 
HIGH OPEN-LOOP 
GAIN: 120dB min 


• 
HIGH COMMON-MODE 
REJECTION: 
100dB min 


The OPAl 11 is a precision 
monolithic 
dielectrically 
isolated FET (Difet®) operational amplifier. Outstand- 
ing performance 
characteristics 
allow its use in the 
most critical instrumentation 
applications. 


Noise, 
bias current, 
voltage 
offset, 
drift, open-loop 
gain, common-mode 
rejection, 
and power supply re- 
jection 
are superior to BIFE'f'I!>amplifiers. 


Very low bias current is obtained by dielectric 
isola- 
tion with on-chip guarding. 


Laser trimming 
of thin-film 
resistors 
gives very low 
offset and drift. Extremely 
low noise is achieved with 
patented 
circuit 
design 
techniques. 
A new cascode 
design allows high precision input specifications 
and 
reduced susceptibility 
to flicker noise. 


Standard 
741 pin configuration 
allows upgrading 
of 
existing designs to higher performance 
levels. 


• 
PRECISION 
INSTRUMENTATION 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
OPTOELECTRONICS 


• 
MEDICAL 
EQUIPMENT-eAT 
SCANNER 


• 
RADIATION 
HARD EQUIPMENT 


Case and 
Substrate0---- 


8 


-In 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 91~952·1111 


Intemet: 
http://www.burr-brown.comJ 
• 
FAXLlne: 
(800) 
548-6133 
(USlCanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 
jUa;j· 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPAlllAM 
I 
OPAlllBM 
OPAlllSM 
I 


I 
TYP 
I 
I 
TYP 
MAX I 
UNITS 
.•.. 
PARAMETER 
CONDITION 
MIN 
MAX 
MIN 
TYP 
MAX 
MIN 
.•.. 


INPUT 
.•.. 


NOISE 
~ 


Voltage, fa = 10Hz 
100% Tested 
40 
80 
30 
60 
40 
60 
nVl.JHz 
0 
fa = 100Hz 
100% Tested 
15 
40 
11 
30 
15 
40 
nVl.JHz 


fo= 
1kHz 
100% Tested 
8 
15 
7 
12 
8 
15 
nVl.JHz 


fa = 10kHz 
100% Tested 
6 
8 
6 
8 
6 
8 
nV/.JHz 


fa= 
10Hz to 10kHz 
100% Tested 
0.7 
1.2 
0.6 
1 
0.7 
1.2 
~Vrms 
fa = O.lHz to 10Hz 
(1) 
1.6 
3.3 
1.2 
2.5 
1.6 
3.3 
llVp-P 
Current, 
fe = 0.1 Hz to 10Hz 
(1) 
9.5 
15 
7.5 
12 
9.5 
15 
fAp-p 
fa = 0.1 Hz thru 20kHz 
(1) 
0.5 
0.8 
0.4 
0.6 
0.5 
0.8 
fA/-IHz 
en 
OFFSET VOLTAGEI'} 
a: 
Input Offset Voltage 
VCM = OVDC 
±loo 
±500 
±SO 
±250 
±loo 
±500 
llV 
W 


Average Drift 
TA = TM1N to TMAX 
±2 
±5 
±0.5 
±1 
±2 
±5 
llVf'C 
u:: 
Supply Rejection 
Vcc= 
±10V to ±18V 
90 
110 
100 
110 
90 
110 
dB 


±3 
±31 
±3 
±10 
±3 
±31 
llYN 
::::i 


BIAS CURRENT(') 
D.. 


Input Bias Current 
VCM = OVDC 
±0.8 
±2 
±0.5 
±1 
±0.8 
±2 
pA 
:ii: 


OFFSET 
CURRENrt'} 
oCt 


Input Offset Current 
VCM = OVDC 
±0.5 
±1.5 
±0.25 
±O.75 
±0.5 
±1.5 
pA 
..J 


IMPEDANCE 
oCt 


Differential 
101311 1 
10'3 II 1 
10'3111 
Q II pF 
Z 


Common-Mode 
1014 II 3 
1014 II 3 
101411 3 
Q II pF 
0 


VOLTAGE 
RANGE 
~ 
Common-Mode 
Input Range 
±10 
±11 
±10 
±11 
±10 
±11 
V 
Common-Mode 
Aejection 
V,N = ±10VDC 
90 
110 
100 
110 
90 
110 
dB 
a: 


OPEN-LOOP 
GAIN, DC 
W 
D.. 


Open-Loop 
Voltage Gain 
RL 2: 2kQ 
I 
114 
125 
I 
120 
125 
114 
125 
I 
dB 
0 


FREQUENCY 
RESPONSE 


Unity Gain, Small Signal 
2 
2 
2 
MHz 


Full Power Response 
20Vp-p, 
RL = 2kQ 
16 
32 
16 
32 
16 
32 
kHz 
Slew Rate 
Va = ±10V, RL = 2kQ 
1 
2 
1 
2 
1 
2 
VlllS 
Settling Time, 0.1% 
Gain = -1, Rl = 2kQ 
6 
6 
6 
llS 
0.01% 
10V Step 
10 
10 
10 
llS 
Overload 
Recovery. 


50% Overdrive(3) 
Gain =-1 
5 
5 
5 
lls 


RATED OUTPUT 


Voltage Oulput 
RL = 2kQ 
±11 
±12 
±11 
±12 
±11 
±12 
V 
Current Output 
Va = ±10VDC 
±5.5 
±10 
±5.5 
±10 
±5.5 
±10 
mA 
Output Resistance 
DC, Open Loop 
100 
100 
100 
Q 


Load Capacitance 
Stability 
Gain = +1 
1000 
1000 
1000 
pF 


Short Circuit Current 
10 
40 
10 
40 
10 
40 
mA 


POWER SUPPLY 
- 


Rated Voltage 
±15 
±15 
±15 
VDC 
Voltage Range, Derated 
Performance 
±5 
±18 
±5 
±18 
±5 
±18 
VDC 


Current, Quiescent 
10= OmADC 
2.5 
3.5 
2.5 
3.5 
2.5 
3.5 
mA 


TEMPERATURE 
RANGE 


Specification 
Ambient Temp. 
-25 
+85 
-25 
+85 
-55 
+125 
°C 
Operating 
Ambient Temp. 
-55 
+125 
-55 
+125 
-55 
+125 
°C 
Storage 
Ambient Temp. 
-65 
+150 
-65 
+150 
-65 
+150 
°C 
8 Junction-Ambient 
200 
200 
200 
°CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change without 
notice. No patent rights or licenses to any ofthe circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR- 
BROWN product for use in life support devices and/or systems. 


BURR - BROWNe 
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For Immediate Assistance, Contact YourLocal Salesperson 


ELECTRICAL 
(FULL 
TEMPERATURE 
RANGE 
SPECIFICATIONS) 


UNITS 


·C 


±3oo 
±1S00 
lLV 


±2 
±S 
lLVI"C 
86 
100 
dB 


±10 
±50 
lLVN 


±820 
±41oo 
pA 


±510 
±3100 
pA 


±10 
±11 
V 
86 
100 
dB 


dB 


V 
mA 
mA 


mA 


PARAMETER 


TEMPERATURE 
RANGE 


CONDITION 


Ambient Tamp. 


VCM = OVDC 
±220 
±1OO0 


±2 
±5 
Vcc = ±10V to ±18V 
86 
100 
±10 
±50 


VCM = OVDC 
±50 
±250 


VCM = OVDC 
±30 
±2oo 


±10 
±11 
V,N = ±10VDC 
86 
100 


INPUT 


OFFSET VOLTAGE!') 
Input Offset Voltage 
Average Drift 
Supply Rejection 


±110 
±500 


±0.5 
±1 
100 
±10 
±32 


±30 
±130 


±15 
±loo 


±11 
100 


BIAS CURRENTI') 
Input Bias Current 


OFFSET CURRENl1') 
Input Offset Current 


VOLTAGE 
RANGE 


Common-Mode 
Input Range 


Common-Mode 
Rejection 


Voltage Output 
Current Output 
Short Circuit Current 


Supply 
±18VDC 
Internal Power Dissipation(1) 
750mW 
Differential 
Input Voltage(2) . 
. 
±36VDC 


Input Voltage Range(2) 
±18VDC 
Storage Temperature 
Range 
-asoC to +150°C 
Operating Temperature 
Range 
-55°C 
to +125°C 


Lead Temperature 
(soldering, 
10s).. 
. 
+300°C 
Output Short Circuit Duration(3) 
Continuous 
Junction Temperature 
+175°C 


NOTES: (1) Packages must be derated based on 9JC = 150°CIW or 9JA 
= 300·CIW. 
(2) For supply 
voltages 
less than ±18VDC, 
the absolute 
maximum 
input lIoltage is equal to +18V > VIN > -Vcc - 6V. See Figure 
2. (3) Short circuit may be to power supply common only. Rating applies 
to +25°C ambient. Observe dissipation 
limit and TJ. 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(1) 


OPA111AM 
TO·99 
001 


OPA111BM 
TO-99 
001 


OPA111SM 
TO·99 
001 


A 
ELECTROSTATIC 


.J.l!&. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


OFFSET 


TEMPERATURE 
VOLTAGE, 


PRODUCT 
PACKAGE 
RANGE 
MAX (J.,V) 


OPA111AM 
TO-99 
-25°C 
to +85°C 
±5oo 


OPA111BM 
TO·99 
-25°C to +85°C 
±250 


OPA111SM 
TO-99 
-SS·C to +125·C 
±5oo 


BURR-BROWNe 


Burr-Brown Ie Data Book 
113131 


BURR - BROWN® 
IElElI 


Low Cost Precision Difet® 
OPERATIONAL 
AMPLIFIER 


FEATURES 


• 
LOW NOISE: 6nV'''Hz 
typ at 10kHz 


• 
LOW BIAS CURRENT: 
SpA max 


• 
LOW OFFSET: 
2mV max 


• 
LOW DRIFT: 311Vf'C typ 


• 
HIGH OPEN-LOOP 
GAIN: 110dB min 


• 
HIGH COMMON-MODE 
REJECTION: 
86dB min 


The OPAIZI 
is a precision monolithic 
dielectrically- 
isolated 
FET 
(Difet'") 
operational 
amplifier. 
Out- 


standing 
performance 
characteristics 
are 
now 


available 
for low-cost applications. 


Noise, 
bias current, 
voltage 
offset, 
drift, open-loop 
gain, 
common-mode 
rejection, 
and 
power 
supply 
rejection are superior to BIFET'" amplifiers. 


Very 
low 
bias 
current 
is obtained 
by 
dielectric 
isolation 
with on-chip guarding. 


Laser-trimming 
of thin-film 
resistors 
gives very low 
offset and drift. Extremely 
low noise is achieved with 
new 
circuit 
design 
techniques 
(patented). 
A new 
cascode design allows high precision 
input specifica- 
tions and reduced susceptibility 
to flicker noise. 


Standard 
741 pin configuration 
allows upgrading 
of 
existing designs to higher performance 
levels. 


• 
OPTOELECTRONICS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
MEDICAL 
EQUIPMENT 


• 
RADIATION 
HARD EQUIPMENT 


Case (TO-99) and Substrate 
0--nn 


BURR-BROWNe 
113131 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 
ELECTRICAL 


At Vec = ±15VDC and T A = +25°C, unless otherwise noted. Pin 8 connected to ground. 


OPA121KM 
OPA121KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
NOISE 
Voltage, 'a = 10Hz 
(I) 
40 
50 
nVl#iZ 


'a = 100Hz 
(I) 
15 
18 
nVl#iZ 


fa = 1kHz 
(I) 
8 
10 
nV/#iZ 


'a = 10kHz 
(I) 
6 
7 
nV/#iZ 
fo= 10Hz to 10kHz 
(I) 
0.7 
0.8 
JlVrms 
fo= O.lHz to 10 Hz 
(1) 
1.6 
2 
~Vp-p 
Current, fo = 0.1 Hz to 10Hz 
(1) 
15 
21 
fA, pop 


fo = 0.1 Hz thru 20kHz 
(1) 
0.8 
1.1 
fAl#iZ 


OFFSET VOLTAGE(') 
Input Offset Voltage 
VCM =OVDC 
±0.5 
±2 
±0.5 
±3 
mV 
Average Drift 
T14. = T MIN to TMAX 
±3 
±10 
±3 
±10 
~V/oC 
Supply Rejection 
86 
104 
86 
104 
dB 


±6 
±50 
±6 
±50 
~VN 


BIAS CURRENTI') 
Input Bias Current 
VCM =OVDC 
±1 
±5 
±1 
±10 
pA 


Device Operating 


OFFSET CURRENTI') 
Input Offset Current 
VCM =OVDC 
±0.7 
±4 
±0.7 
±8 
pA 


Device Operating 


IMPEDANCE 
Differential 
1013111 
1013111 
nil 
pF 
Common-Mode 
10"113 
10"113 
nil 
pF 


VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±10 
±11 
±10 
±11 
V 
Common-Mode 
Rejection 
V1N =±10VOC 
86 
104 
82 
100 
dB 


OPEN-LOOP 
GAIN, DC 


Open-Loop 
Voltage Gain 
RL~2kn 
110 
120 
106 
114 
dB 


FREQUENCY 
RESPONSE 


Unity Gain, Small Signal 
2 
2 
MHz 


Full Power Response 
20Vp-p, RL = 2kQ 
32 
32 
kHz 
Slew Rate 
Va = ±10V, RL = 2kn 
2 
2 
V/~s 
Settling Time, 0.1% 
Gain = -1, RL = 2kQ 
6 
6 
~s 
0.01% 
10V Step 
10 
10 
~ 
Overload Recovery I 


50% Overdrive(3) 
Gain =-1 
5 
5 
~s 


RATED OUTPUT 
Voltage Output 
RL=2kQ 
±11 
±12 
±11 
±12 
V 
Current Output 
Va = ±10VDC 
±5.5 
±10 
±5.5 
±10 
mA 
Output Resistance 
DC, Open Loop 
100 
100 
n 


Load Capacitance 
Stability 
Gain = +1 
1000 
1000 
pF 


Short Circuit Current 
10 
40 
10 
40 
mA 


POWER SUPPLY 
Rated Voltage 
±15 
±15 
VDC 
Voltage Range, 


Derated Performance 
±5 
±18 
±5 
±18 
VDC 
Current, Quiescent 
10= OmADC 
2.5 
4 
2.5 
4.5 
mA 


TEMPERATURE 
RANGE 


Specification 
Ambient Temperature 
0 
+70 
0 
+70 
°C 
Operating 
Ambient Temperature 
-40 
+85 
-25 
+85 
°C 
Storage 
Ambient Temperature 
-<>5 
+150 
-55 
+125 
°C 
9 Junction·Ambient 
200 
150(') 
°CIW 


The information provided herein is believod to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
1E3E31 


ELECTRICAL 
(FULL TEMPERATURE 
RANGE SPECIFICATIONS) 


At Vec = ±15VDC and T A = TM1N to T MAX' 
unless otherwise noted. 


OPA121KM 
OPA121KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TEMPERATURE 
RANGE 
Specification 
Range 
Ambient Temperature 
0 
+70 
0 
+70 
°C 
,... 
N 
INPUT 
,... 


OFFSET VOLTAGEI') 
~ 
Input Offset Voltage 
VCM = OVDC 
±1 
±3 
±1 
±5 
mY' 


Average Drift 
±3 
±10 
±3 
±10 
~VloC 
0 
Supply Rejection 
82 
94 
82 
94 
dB 


±20 
±80 
±20 
±80 
~VN 


BIAS CURRENTl') 
Input Bias Current 
VCM = OVDC 
±23 
±115 
±23 
±250 
pA 
Device Operating 


OFFSET CURRENTI') 
Input Offset Current 
VCM = OVDC 
±16 
±100 
±16 
±200 
pA 
en 
Device Operating 
a: 


VOLTAGE 
RANGE 
W 


Common-Mode 
Input Range 
±10 
±11 
±10 
±11 
V 
u: 
Common-Mode 
Rejection 
V,N =±10VDC 
82 
98 
80 
96 
dB 
::::i 
OPEN-LOOP 
GAIN, DC 
Q.. 


Open-Loop 
Voltage Gain 
RL ~ 2kQ 
106 
116 
100 
110 
dB 
::2: 
RATED OUTPUT 
c:r: 


Voltage Output 
RL = 2kQ 
±10.5 
±11 
±10.5 
±11 
V 
..J 
Current Output 
Vo = ±10VDC 
±5.25 
±10 
±5.25 
±10 
mA 
c:r: 
Short Circuit Current 
Vo = OVDC 
10 
40 
10 
40 
mA 


POWER SUPPLY 
Z0 
Current, Quiescent 
10= OmADC 
2.5 
4.5 
2.5 
5 
mA 
i= 


Supply 
±18VDC 
Internal Power Dissipation(l) 
SOOmW 
Differential Input Voltage 
±36VDC 
Input Voltage Range 
±18VDC 
Storage Temperature 
Range 


M package. 
.. 
-65°C to +150°C 
p. U packages 
-55°C to +125°C 
Operating Temperature 
Range 
M package. 
. 
-40°C 
to +85°C 
P, U packages 
-25°C 
to +85°C 
Lead Temperature 
M, P packages (soldering, 
10s) 
+300°C 
U package (soldering. 3s) . 
. 
+260°C 
Output Short·Circuit 
Duration(2) 
Continuous 
Junction Temperature.. 
. 
+175°C 


NOTES: 
(1) 
Packages 
must 
be derated 
based 
on 
OJ< = 150°CIW 


(P package); 
OJ< = 200°CIW 
(M package); 
OJ< = 100°CIW 
(U package). 


(2) Short circuit may be to power supply common only. Rating applies to 
+25°C ambient. Observe dissipation limit and TJ• 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


OPA121KM 
TO-99 
001 
O°C to +70°C 
OPA121KP 
8·Pin Plastic DIP 
006 
O°C to +70°C 
OPA121KU 
8-Pin SOIC 
182 
O°C to +70°C 


BURR·BROWNI!lI 
1E3lE3l1 
Burr-Brown Ie Data Book 


A 
ELECTROSTATIC 


~ 
D.ISCHARGE 
SENSITIVITY 


This integrated 
circuit can be damaged by ESD. Burr-Brown 
recommends 
that all 


integrated circuits be handled with appropriate 
precautions. 
Failure to observe proper 
handling and installation procedures can cause damage. 


ESD 
damage 
can 
range 
from 
subtle 
performance 
degradation 
to complete 


device failure. 
Precision 
integrated 
circuits 
may be more susceptible 
to damage 


because 
very small parametric 
changes 
could 
cause the device 
not to meet its 


published 
specifications. 


BURR - BROWN® 
IElElI 


Low Noise Precision Difet® 
OPERATIONAL AMPLIFIER 


FEATURES 


• 
LOW NOISE: 6nV/fI:iZ 
(10kHz) 


• 
LOW BIAS CURRENT: 
1pA max 


• 
LOW OFFSET: 250~V max 


• 
LOW DRIFT: 2~vrcmax 


• 
HIGH OPEN-LOOP 
GAIN: 120dB min 


• 
HIGH COMMON-MODE 
REJECTION: 


100dB min 


• 
AVAILABLE 
IN 8-PIN PLASTIC 
DIP 
AND 8-PIN SOIC PACKAGES 


The OPAl24 
is a precision 
monolithic 
FET opera- 
tional amplifier 
using a Difet (dielectrical 
isolation) 


manufacturing 
process. Outstanding 
DC and AC per- 
formance 
characteristics 
allow 
its use in the most 


critical instrumentation 
applications. 


Bias current, 
noise, 
voltage 
offset, 
drift, open-loop 


gain, common-mode 
rejection 
and power supply re- 
jection 
are superior to BIFET and CMOS amplifiers. 


Difet fabrication 
achieves 
extremely 
low input bias 


currents 
without 
compromising 
input 
voltage 
noise 
performance. 
Low input bias current 
is maintained 
over a wide input common-mode 
voltage range with 
unique 
cascode 
circuitry. 
This cascode 
design 
also 
allows high precision input specifications 
and reduced 


susceptibility 
to flicker noise. Laser trimming of thin- 
film resistors gives very low offset and drift. 


Compared 
to the popular OPAl 11, the OPAl24 
gives 
comparable 
performance 
and is available in an 8-pin 
PDIP and 8-pin SOlC package. 


• 
PRECISION 
PHOTO DIODE PREAMP 


• 
MEDICAL 
EQUIPMENT 


• 
OPTOELECTRONICS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


o~--- 
B 


-In 


BURR - BROWN_ 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPA124U, 
P 
OPA124UA, 
PA 
OPA124PB 
~ 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
N 


INPUT NOISE 
,... 


Voltage. fa = 10Hz(") 
40 
80 
* 
* 
* 
* 


nVl-JHz: 
~ 
'0= 
l00Hz{') 
15 
40 
* 


:j: 
* 
* 
nVl-JHz: 


10= lkHzl') 
8 
15 
* 


',' 
* 
* 
nVl-JHz: 
0 
10= 10kHzl51 
6 
8 
* 


:;: 
* 
* 
nVl-JHz: 


la = 10Hz to 10kHzl51 
0.7 
1.2 
:;: 
:;: 
* 
* 
IlVrms 
la = O.lHz to 10Hz 
1.6 
3.3 
* 


:;: 
* 
* 


~Vp-p 
Current, fe = 0.1 Hz to 10Hz 
9.5 
15 
:;: 
:I: 
* 


:I: 
IAp-p 
10= 0.1 Hz thru 20kHz 
0.5 
0.8 
* 
* 
* 
* 


fAI-JHz: 


OFFSET VOLTAGEl') 
en 
Input Offset Voltage 
VCM= 
OVDC 
±200 
±800 
±150 
±500 
±100 
±250 
~V 
a: 
vs Temperature 
TA = TM1N to TMA)( 
±4 
±7.5 
±2 
±4 
±1 
±2 
~Vf'C 
Supply Rejection 
Vcc=±10Vto±18V 
88 
110 
90 
* 


100 
:;: 
dB 
W 


vs Temperature 
TA = T MIN to TMAX 
84 
100 
86 
:;: 
90 
* 
dB 
LL 
BIAS CURRENTI') 
:J 
Input Bias Current 
VCM =OVDC 
±1 
±5 
±0.5 
±2 
±O.35 
±1 
pA 
ll. 


OFFSET CURRENTl') 
:E 
Input Offset Current 
VCM =OVDC 
±1 
±5 
±0.5 
±1 
±O.25 
±0.5 
pA 
« 
IMPEDANCE 
Differential 
1013111 
* 


:;: 
nil 
pF 
..J 


Common-Mode 
10"113 
* 
* 
nil 
pF 
« 


VOLTAGE 
RANGE 
Z 


Common-Mode 
Input Range 
±10 
±11 
:;: 
* 
* 
* 
V 
0 


Common-Mode 
Rejection 
V,. = ±10VDC 
92 
110 
94 
* 


100 
* 
dB 


~ 


vs Temperature 
TA = T MIN to TMAX 
86 
100 
* 


:;: 
90 
* 
dB 


OPEN·LOOP 
GAIN, DC 


Open-Loop 
Voltage Gain 
RL ~ 2kn 
106 
125 
:;: 
* 


120 
* 
dB 
a: 
W 
FREQUENCY 
RESPONSE 
ll. 


Unity Gain, Small Signal 
1.5 
:;: 
* 
MHz 
0 
Full Power Response 
20Vp-p, RL = 2kn 
16 
32 
* 


:;: 
* 
* 
kHz 
Slew Rate 
Vo = ±10V. RL = 2kn 
1 
1.6 
* 
* 
* 
* 


VI~ 
THD 
0.0003 
* 
* 


% 


Settling Time, 0.1% 
Gain = -1, RL = 2kn 
6 
:;: 
* 
~s 
0.01% 
10V Step 
10 
* 
,. 
~s 
Overload Recovery, 
50% Overdrive(2) 
Gain =-1 
5 
:;: 
:;: 
~s 


RATED OUTPUT 
Voltage Output 
RL= 
2kn 
±11 
±12 
* 


:;: 
:;: 
:I: 
V 
Current Output 
Vo = ±10VDC 
±5.5 
±10 
* 
* 
* 
* 


mA 
Output Resistance 
DC. Open Loop 
100 
* 
* 


n 
Load Capacitance 
Stability 
Gain = +1 
1000 
* 
* 


pF 
Short Circuit Current 
10 
40 
* 
* 
* 
* 


mA 


POWER SUPPLY 
Rated Voltage 
±15 
* 
* 


VDC 
Voltage Range, Derated 
±5 
±18 
* 
* 
* 
* 


VDC 
Current, Quiescent 
10= OmADC 
2.5 
3.5 
:;: 
* 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification 
T MIN and T MAX 
-25 
+85 
:;: 
* 
* 
* 


°C 
Storage 
~5 
+125 
* 
* 
* 
* 


°C 
6 Junction-Ambient: 
PDIP 
90 
* 
* 


°CIW 
SOIC 
100 
* 
* 


°CIW 


* Specification 
same as OPA 124U, P 


NOTES: (1) Offset vottage, offset current, and bias current are measured with the units fUlly wanned up. For perfonnance 
at other temperatures 
see Typical Perfonnance 
Curves. (2) Overload recovery is defined as the time required for the output to retum from saturation to linear operation following the removal of a 50% input overdrive. 
(3) For performance 
at other temperatures 
see Typical Performance 
Curves. (4) Sample tested, 98% confidence. 
(5) Guaranteed 
by design. 


BURR-BROWNe 
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BIAS 
OFFSET 
PACKAGE 
TEMPERATURE 
CURRENT 
DRIFT 
PRODUCT 
PACKAGE 
DRAWING 
NUMBER''' 
RANGE 
pAl max 
~VFC.max 


OPA124U 
a·Lead SOIC 
182 
-2S'C 
to +8S'C 
S 
7.S 
OPA124P 
8·Pin Plastic DIP 
006 
-2S'C 
to +8S'C 
S 
7.S 
OPA124UA 
8-Lead SOIC 
182 
-2S'C 
to +8S'C 
2 
4 
OPA124PA 
8·Pin Plastic DIP 
006 
-2S'C 
to +8S'C 
2 
4 
OPA124PB 
a-Pin Plastic DIP 
006 
-25°C to +85°C 
1 
2 


Supply.. 
. 
±18VDC 


Internal Power Dissipation(2) 
750mW 


Differential 
Input Voltage(3) 
±36VDC 


Input Voltage Range(3) 
±18VDC 
Storage Temperature 
Range 
-65°C 
to +150°C 
Operating Temperature 
Range. 
. 
-400C to +125°C 
Lead Temperature 
(soldering, 
10s) 
+3000C 
Output Short Circuit Duration{") 
Continuous 
Junction Temperature 
+175°C 


NOTES: 
(1) Stresses 
above these 
ratings may cause permanent 
damage. 


(2) Packages must be derated based on 9JA = OO'CIW for PDIP and 100'CIW 
for SOIC. (3) For supply voltages less than ±18VDC, the absolute maximum 
input voltage is equal to +18V > VIN > -Vcc - 6V. See Figure 2. (4) Short circuit 
may be to power supply 
common 
only. 
Rating applies to +25°C 
ambient. 
Observe dissipation limit and TJ. 


A 
ELECTROSTATIC 
J.f6A DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 
published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 
no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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Difet@ Electrometer-Grade 
OPERATIONAL 
AMPLIFIER 


• 
ULTRA-LOW 
BIAS CURRENT: 
75fA max 


• 
LOW OFFSET: 500llV max 


• 
LOW DRIFT: 51lVI"C max 


• 
HIGH OPEN-LOOP 
GAIN: 110dB min 


• 
HIGH COMMON-MODE 
REJECTION: 
90dB min 


• 
IMPROVED 
REPLACEMENT 
FOR AD515 
ANDAD549 


The OPA128 
is an ultra-low 
bias current monolithic 
operational 
amplifier. 
Using 
advanced 
geometry 
dielectrically-isolated 
FET (DifeflP) inputs, this mono- 
lithic amplifier achieves a performance 
level exceed- 
ing even the best hybrid electrometer 
amplifiers. 


Laser-trimmed 
thin-film resistors give outstanding volt- 
age offset and drift performance. 


A noise-free 
cascode 
and low-noise 
processing 
give 
the OPAl28 
excellent low-level signal handling capa- 
bilities. Flicker noise is very low. 


The OPAl28 
is an improved pin-for-pin 
replacement 
for the AD515. 


• 
ELECTROMETER 


• 
MASS SPECTROMETER 


• 
CHROMATOGRAPH 


• 
ION GAUGE 


• 
PHOTODETECTOR 


• 
RADIATION-HARD 
EQUIPMENT 


Case (Guard) 


~ 


BURR-BROWN~ 
,ElEI, 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ELECTRICAL 


At Vet; = ±15VDC and T" = +25°C, unless otherwise noted. Pin 8 connected to ground. 


OPA128JM 
I 
OPA12BKM 
OPA12BLM 
OPA12BSM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


BIAS CURRENTt') 
Input Bias Current 
VCM = OVDC. 


R, > 10kfl 
±150 
±300 
±75 
±150 
±40 
±75 
±75 
±150 
fA 


OFFSET 
CURRENTt') 
Input Offset Current 
VCM = OVDC, 


R, > 10kfl 
65 
30 
30 
30 
fA 


OFFSET VOLTAGE(') 
Input Offset Voltage 
VCM = OVDC 
±260 
±lQOO 
±140 
±500 
±140 
±500 
±140 
±500 
~V 
Average Drift 
TA = TM1N to TMAX 
±20 
±10 
±5 
±10 
~Vf'C 
Supply Rejection 
80 
120 
90 
120 
90 
120 
90 
120 
dB 


±1 
±100 
±1 
±32 
±1 
±32 
±1 
±32 
~VN 


NOISE 
Voltage: 
fo = 10Hz 
92 
92 
92 
92 
nVNHz 


fo = 100Hz 
78 
78 
78 
78 
nVNHz 


fo = 1kHz 
27 
27 
27 
27 
nVl-IHz 


fo = 10kHz 
15 
15 
15 
15 
nV/-IHz 


fa= 
10Hz to 10kHz 
2.4 
2.4 
2.4 
2.4 
~Vrms 


fa = 0.1Hz to 10Hz 
4 
4 
4 
4 
~Vp-p 
Current: 
f6 = 0.1 Hz to 10Hz 
4.2 
3 
2.3 
3 
fA, pop 


fo = 0.1 Hz to 20kHz 
0.22 
0.16 
0.12 
0.16 
fANHz 


IMPEDANCE 
Differential 
1013111 
10'3111 
1013111 
10'3111 
Q II pF 


Common-Mode 
1015112 
101511 
10'5112 
1015 112 
Q II pF 


VOLTAGE 
RANGE(') 
Common-Mode 
Input Range 
±10 
±12 
±10 
±12 
±10 
±12 
±10 
±12 
V 
Common-Mode 
Rejection 
V,N = ±10VDC 
80 
118 
90 
118 
90 
118 
90 
118 
dB 


Open-Loop 
Voltage Gain 
I 
RL 
~ 2kn 
94 
128 
110 
128 
I 110 
128 
110 
128 
dB 


Unity Gain, Small Signal 
(2) 
0.5 
1 
0.5 
1 
0.5 
1 
0.5 
1 
MHz 


Full Power Response 
20Vp-p, R, = 2kfl 
47 
47 
47 
47 
kHz 
Slew Rate 
Vo = ±10V. R, =2kfl 
0.5 
3 
1 
3 
1 
3 
1 
3 
VI~s 
Settling Time, O.t % 
Gain = -1, 
RL= 
2k.O: 
5 
5 
5 
5 
~ 
0.01% 
10V Step 
10 
10 
10 
10 
~s 
Overload 
Recovery, 


50% Overdrive(3) 
Gain =-1 
5 
5 
5 
5 
~ 


Voltage Output 
R, = 2kQ 
±10 
±13 
±10 
±13 
±10 
±13 
±10 
±13 
V 
Current Output 
Vo = ±lOVDC 
±5 
±10 
±5 
±10 
±5 
±10 
±5 
±10 
mA 
Output Resistance 
DC, Open Loop 
100 
100 
100 
100 
Q 


Load Capacitance 
Stability 
Gain = +1 
1000 
1000 
1000 
1000 
pF 


Short Circuit Current 
10 
34 
55 
10 
34 
55 
10 
34 
55 
10 
34 
55 
mA 


Rated Voltage 
±15 
±15 
±15 
±15 
VDC 
Voltage Range, 


Derated Performance 
±5 
±18 
±5 
±18 
±5 
±18 
±5 
±18 
VDC 
Current, Quiescent 
10= OmADC 
0.9 
1.5 
0.9 
1.5 
0.9 
1.5 
0.9 
1.5 
mA 


Specification 
Ambient Temp. 
0 
+70 
0 
+70 
0 
+70 
-55 
+125 
°C 
Operating 
Ambient Temp. 
-55 
+125 
-55 
+125 
-55 
+125 
-55 
+125 
°C 
Storage 
Ambient Temp. 
--1l5 
+150 
--1l5 
+150 
--1l5 
+150 
--1l5 
+150 
°C 
9 Junction-Ambient 
200 
200 
200 
200 
°CIW 


NOTES: (1) Offset voltage, offset current, and bias current are measured with the units fully warmed up. Bias current doubles approximately 
every 11°C. (2) Sample 
tested. (3) Overload recovery is defined as the time required for the output to return from saturation to linear operation following the removal of a 50% input overdrive. 
(4) If it is possible for the input voltage to exceed the supply voltage, a series protection resistor should be added to limit input current to a.5mA. The input devices 
can withstand 
overload currents of 0.3mA indefinitely 
without damage. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR 
- BROWN~ 


Burr-Brown Ie Data Book 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


ELECTRICAL 
(FULL TEMPERATURE 
RANGE SPECIFICATIONS) 


At vcc = ±15VDC 
and T A = T MIH and T MAX' unless otherwise 
noted. 


PARAMETER 


TEMPERATURE 
RANGE 


UNITS 


CO 


°C 
C\I.•.. 


±2.5 
±8 
±1.3 
±4 
±0.7 
±2 
±43 
±170 
pA 
~0 


1.1 
0.6 
0.6 
18 
pA 


Specification 
Range 


INPUT 


BIAS CURRENT(') 


Input Bias Current 


OFFSET 
CURRENTt') 


Input 
Offset 
Current 


OFFSET 
VOLTAGE(') 
Input Offset Voltage 
Average 
Drift 


Supply 
Rejection 


±lmV 


±10 
114 
80 


±2 
±1oo 


±750 


±5 
114 
80 


±2 
±loo 


±1.5mV 
~V 


±10 
~Vf'C 
106 
dB 


±5 
±1oo 
~VN 


±2.2mV 


±20 


114 
80 


±2 
±2oo 


VOLTAGE 
RANGE(" 
Common-Mode 
Input Range 


Commmon-Mode 
Rejection 


OPEN-LOOP 
GAIN, DC 


Open-Loop 
Voltage 
Gain 


RATED OUTPUT 


Voltage 
Output 


Current 
Output 


Short 
Circuit 
Current 


POWER SUPPLY 


NOTES: 
(1) 
Offset 
voltage, 
offset 
current, 
and 
bias 
current 
are 
measured 
with 
the 
units fUlly warmed 
up. (2) 
If it is possible 
for the 
input 
voltage 
to exceed 
the supply 
voltage, 
a series protection 
resistor should be added to limit input current to O.SmA. The input devices can withstand overload 
currents of 0.3mA 
indefinitely 
without 


damage. 


TEMPERATURE 
BIAS CURRENT, 


PRODUCT 
PACKAGE 
RANGE 
max(fA) 


OPA128JM 
TO-99 
O°Cto +70°C 
±3oo 
OPA128KM 
TO-99 
O°Cto +70°C 
±150 
OPA128LM 
TO-99 
O°C to+70°C 
±75 
OPA128SM 
TO-99 
-55°C 
to +125°C 
±150 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(') 


OPA128JM 
TO-99 
001 
OPA128KM 
TO-99 
001 
OPA128LM 
TO-99 
001 
OPA128SM 
TO-99 
001 


Supply .. 
. 
±18VDC 


Internal Power Dissipation(1) 
500mW 
Differential 
Input Voltage 
±36VDC 
Input Voltage Range .. 
. 
±18VDC 
Storage 
Temperature 
Range. 
.. 
-65°C 
to +150°C 


Operating 
Temperature 
Range 
-55°C 
to +125°C 
Lead Temperature 
(soldering, 
10s) 
+3000C 
Output Short Circuit Ouration(2) 
Continuous 
Junction Temperature 
+ 175°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


NOTES: (1) Packages must be derated based on IleA = 1500CIW 
or 8", = 
200°Cf\N. 
(2) Short circuit may be to power supply common 
only. Rating 
applies to +25°C 
ambient. 
Observe 
dissipation 
limit and TJ. 


BURR - BROWNe 
IElElI 


BURR 
- BROWN® 


IElElI 


Ultra-Low 
Bias Current DifeP 


OPERATIONAL 
AMPLIFIER 


• 
ULTRA-LOW 
BIAS CURRENT: 
100fA max 


• 
LOW OFFSET: 
2mV max 


• 
LOW DRIFT: 10J.JVI"Cmax 


• 
HIGH OPEN-LOOP 
GAIN: 94dB min 


• 
LOW NOISE: 
15nVl'JHZ at 10kHz 


• 
PLASTIC 
DIP and SOIC PACKAGE 


The 
OPAI29 
is an ultra-low 
bias 
current 
mono- 
lithic operational 
amplifier 
offered in an 8-pin PDIP 


and 
SO-8 
package. 
Using 
advanced 
geometry 


dielectrically-isolated 
PET (Difef'J) inputs, this mono- 


lithic amplifier 
achieves 
a high performance 
level. 


Difetfabrication 
eliminates isolation-junction 
leakage 


current-the 
main contributor 
to input bias current 


with 
conventional 
monolithic 
PETs. 
This 
reduces 


input bias current by a factor of 10 to 100. Very low 
input bias current can be achieved without resorting to 
small-geometry 
PETs or CMOS 
designs 
which can 


suffer from much larger offset voltage, voltage noise, 
drift, and poor power supply rejection. 


The OPA129's 
special pinout eliminates 
leakage cur- 
rent that occurs with other op amps. Pins I and 4 have 
no internal connection, 
allowing 
circuit board guard 
traces--even 
with the surface-mount 
package version. 


OPAI29 
is available in 8-pin DIP and SO-8 packages, 
specified 
for operation 
from --40°C to +85°C. 


• 
PHOTODETECTOR 
PREAMP 


• 
CHROMATOGRAPHY 


• 
ELECTROMETER 
AMPLIFIERS 


• 
MASS SPECTROMETER 


• 
pH PROBE AMPLIFIER 


• 
ION GAGE MEASUREMENT 


Substrate 


~ 


BURR - BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


OPA129PB, 
UB 
OPA129P, 
U 


PARAMETER 
CONDITION 
MIN 
TYP 
I 
MAX 
MIN 
TYP 
MAX 
UNITS 
en 
INPUT BIAS CURREN11'1 
VOA =OV 
I, 
±30 
.I- 
±100 
* 


±250 
IA 
N 
VS Temperature 
Doubles every 100c 
* 
,.. 


INPUT OFFSET CURRENT 
VOA =OV 
±30 
* 
fA 
~ 
OFFSET VOLTAGE 
0 
Input Offset Voltage 
VOA =OV 
±O.5 
±2 
±1 
±5 
mV 
vs Temperature 
±3 
±10 
±5 
~V/"C 


Supply Rejection 
Vs =±5Vto 
±18V 
±3 
±100 
* 
* 


~VN 


NOISE 
Voltage 
1= 10Hz 
85 
* 


nVl-IHz 


f = 100Hz 
28 
* 


nVl-IHz 
en 
1= 1kHz 
17 
* 
nVl-IHz 


I = 10kHz 
15 
* 


nVl-IHz 
a: 


f.=0.1Hz 
to 10Hz 
4 
* 


~Vp-p 
W 
Current 
I = 10kHz 
0.1 
* 
1N-IHz 
u:: 
INPUT IMPEDANCE 
:::i 
Differential 
1013111 
* 
all 
pF 
Common-Mode 
1015112 
* 
all 
pF 
Q. 


VOLTAGE 
RANGE 
== 
Common-Mode 
Input Range 
±10 
±12 
* 
* 
V 
<t 
Common-Mode 
Rejection 
V•• = ±10V 
80 
118 
* 
* 


dB 


OPEN-LOOP 
GAIN, DC 
..J 


Open-Loop 
Voltage Gain 
RL;>2kO 
94 
120 
* 
* 
dB 
<t 


FREQUENCY 
RESPONSE 
Z 


Unity Gain. Small Signal 
1 
* 


MHz 
0 


FuU Power Response 
2OVp-p. RL = 2kO 
47 
* 


kHz 
~ 
Slew Rate 
Vo=±10V.I\=2kO 
1 
2.5 
* 
* 


VI~ 
settling 
Time: 
G = -1.1\ 
=2kO.10V 
Step 
0.1% 
5 
* 
~ 
a: 
0.01% 
10 
* 


~s 
W 
Overload Recovery. 50% Overdrive(2) 
G=-1 
5 
* 
~ 
Q. 


RATED OUTPUT 
0 
Voltage Output 
RL=2kO 
±12 
±13 
* 
* 
V 


Current Output 
Vo=±12V 
±6 
±10 
* 
* 
mA 
Load Capacitance 
Stability 
Gain=+l 
1000 
* 


pF 
Short-Circuit 
Current 
±35 
±55 
* 
* 


mA 


POWER SUPPLY 
Rated Voltage 
±15 
* 


V 
Voltage Range, Derated Perfonnance 
±5 
±18 
* 
* 
V 


Current, Quiescent 
10=OmA 
1.2 
1.8 
* 
* 


mA 


TEMPERATURE 
Specification 
Ambient Temperature 
-40 
+85 
* 
* 
"C 
Operating 
Ambient Temperature 
-40 
+125 
* 
* 
"C 
Storage 
-40 
+125 
* 
* 


"C 
Thermal Resistance 
8•• , Junction-ta-Ambient 
POIP-"PO 
go 
* 
°CfW 
SOIC-"U· 
100 
* 


°CfW 


* Specifocation same as OPA129PB, 
UB. 


NOTES: (1) High-speed automated test. (2) Ove~oad recovery is defined as the time required lor the output to retum from saturation to linear operation lollowing the 
removal of a 50% input overdrive. 


The infoonation 
provided 
herein is believed to be reliable; however. 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
lor the use 01this infoonation. 
and aUuse 01such information 
shall be entirely at the use(s own risk. Prices and specifocations are subject 
to d1ange without notice. No patent rigllls or licenses 
to any 01 the circuits described 
herein are implied or granted to any third pany. BURR-BROWN 
does not 
authorize 
or wa""nt 
any BURR-BROWN 
product for use in Iile support deviceS and/or systems. 


BURR-BROWNe 
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Power Supply Voltage 
.......................................................•...........•.. 
±18V 
Differenlial 
Inpvt Voltage 
................•.........................•....••........... 
V- to V+ 
Input Voltage Range 
V- to V+ 
Slorage Temperature 
Range .••...................................... 
~ 
to +125"C 
Operating Temperature 
Range 
~ 
to +125"C 
Lead Temperature 
(soldering, 
10s; SOIC 35) 
+3OO"C 


Output Short CircuR Duration!') 
_ 
Continuous 
Junction Temperature 
(TJ) ......................................•...................... 
+ l5O"C 


NOTE: (1) Short circuR may be to power supply common at +25"C ambient 


A 
ELECTROSTATIC 
i.l:itA DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more 
susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER<') 


OPA129P 
8-Pin Plastic DIP 
006 
OPAI29PB 
8-Pin Plastic DIP 
006 
OPAI29U 
8-LeadSOIC 
182 
OPAI29UB 
8·LeadSOIC 
182 


BURR-BROWN" 


Burr-Brown Ie Data Book 
I~~I 


BURR - BROWN® 
11:31:31 
OPA130 
OPA2130 
OPA4130 


Low Power, Precision 
FET-INPUT 
OPERATIONAL 
AMPLIFIERS 


• 
LOW QUIESCENT 
CURRENT: 
530~A1amp 


• 
LOW OFFSET VOLTAGE: 
1mV max 


• 
HIGH OPEN-LOOP 
GAIN: 120dB min 


• 
HIGH CMRR: 
90dB 
min 


• 
FET INPUT: 
IB = 20pA 
max 


• 
EXCELLENT 
BANDWIDTH: 
1MHz 


• 
WIDE SUPPLY 
RANGE: 
±2.25 to ±18V 


• 
SINGLE, 
DUAL, AND QUAD VERSIONS 


The OPA130 
series of FET-input 
op amps combine 
precision dc performance 
with low quiescent current. 


Single, dual, and quad versions have identical specifi- 
cations for maximum design flexibility. They are ideal 
for general-purpose, 
portable, 
and battery 
operated 
applications, 
especially 
with high source impedance. 


OPAl30 
op amps are easy to use and free from phase 
inversion 
and 
overload 
problems 
often 
found 
in 
common FET-input 
op amps. Input cascode circuitry 
provides 
excellent 
common-mode 
rejection 
and 
maintains 
low input bias current over its wide input 
voltage range. OPAl30 
series op amps are stable in 
unity gain and provide 
excellent 
dynamic 
behavior 
over a wide range of load conditions, 
including 
high 
load 
capacitance. 
Dual 
and 
quad 
designs 
feature 
completely 
independent 
circuitry for lowest crosstalk 
and freedom 
from interaction, 
even when overdriven 
or overloaded. 


Single and dual versions 
are available 
in 8-pin DIP 
and 
SO-8 
surface-mount 
packages. 
Quad 
is 
available 
in 
l4-pin 
DIP and SO-14 
surface-mount 
packages. 
All are specified 
for --40°C to 
+85°C 
operation. 


OPA130 


Offset Trim 
NG 


-In 
v+ 


+In 
Output 


v- 
4 
5 
Offset Trim 


8·Pin DIP. 50·8 


OPA2130 


Out A 
v+ 


-In A 
OutB 


+lnA 
-In B 


+tn B 


8-Pin DIP, 50-8 


OPA4130 


OulA 
OutD 


-In D 


+In D 


v+ 
v- 


+In B 
+lnC 


-In B 
-lnG 


Out B 
OulG 


14·Pin DIP 
50-14 


BURR-BROWN_ 
IElElI 


OPA130PA, 
UA 
OPA2130PA, 
UA 
OPA4130PA, 
UA 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET 
VOLTAGE 
Input Offset Voltage 
±O.2 
±1 
mV 
vs Temperature(1) 
Operating Temperature 
Range 
±2 
±10 
~vrc 
vs Power Supply 
Vs = ±2.25V to ±18V 
2 
20 
~VN 
Channel Separation 
(dual and quad) 
0.3 
~VN 


INPUT BIAS CURRENT(2) 
Input Bias Current 
VCM = OV 
+5 
±20 
pA 


liS Temperature 
See Typical Curve 
Input Offset Current 
VOM = OV 
±2 
±20 
pA 


NOISE 
Input Voltage Noise 
Noise Density, 
f = 10Hz 
30 
nVl,JHZ 


f = 100Hz 
18 
nVl,JHZ 


f = 1kHz 
16 
nVl,JHZ 


f = 10kHz 
16 
nV/,JHZ 


Current Noise Density, f = 1kHz 
4 
fAI,JHZ 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage Range, Positive 
(V+)-2 
(V+)-1.5 
V 


Negative 
(V-)+2 
(V-)+1.2 
V 
Common-Mode 
Rejection 
VCM= -13V 
to +13V 
90 
105 
dB 


INPUT IMPEDANCE 
Differential 
10"111 
Q II pF 


Common-Mode 
VCM = -13V 
to +13V 
10"11 
3 
Q II pF 


OPEN-LOOP 
GAIN 


Open-loop 
Voltage Gain 
Vo = -13.8V 
to +13V 
120 
135 
dB 
RL = 2kQ, Vo = -13V 
to +12V 
120 
135 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
1 
MHz 
Slew Rate 
2 
VI~s 
Settling Time: 0.1 % 
G = 1, 10V Step, CL = 100pF 
5.5 
~s 
0.01% 
G = 1, 10V Step, CL = 100pF 
7 
J1S 
Overload 
Recovery Time 
G=1,V'N=±15V 
2 
I'S 


Total Harmonic 
Distortion + Noise 
1kHz, G = 1, Vo = 3.5Vrms 
0.0003 
% 


OUTPUT 
Voltage Output, Positive 
(V+)-2 
(V+)-1.5 
V 
Negative 
(V-)+1.2 
(V-)+l 
V 
Positive 
RL = 2kQ 
(V+)-3 
(V+)-2.5 
V 


Negative 
RL = 2kQ 
(V-)+2 
(V-)+1.5 
V 
Short-Circuit 
Current 
±18 
mA 
Capacitive 
Load Drive (Stable Operation) 
10 
nF 


POWER SUPPLY 
Specified Operating 
Voltage 
±15 
V 
Operating 
Voltage Range 
±2.25 
±18 
V 
Quiescent 
Current (per amplifier) 
10 = 0 
±530 
±S50 
~A 


TEMPERATURE 
RANGE 


Operating 
Range 
-40 
+85 


"C 


Storage 
-40 
+125 


"C 


Thermal 
Resistance, 
9JA 
8-Pin DIP 
100 
·elW 
SO-8 Surtace-Mount 
150 
·CIW 


14-Pin DIP 
80 
·CIW 
50-14 Surface-Mount 
110 
·CIW 


The information providod 
horoin is believed 
to be reliable, however, BUR A-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR 
- BROWNiII 


Burr-Brown Ie Data Book 
IE:lE:lI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


A 
ELECTROSTATIC 
J:&. DISCHARGE SENSITIVITY 


Supply Voltage, v+ to V-.. 
.. 
36V 


Input Voltage. 
.. 
(V-) -{J.7V to (V+) +0.7V 
Output Short-Circuit(l~.. 
. 
Continuous 
Operating Temperature. 
. 
.. -400C to +125QC 
Storage Temperature.. 
. 
-40°C 
to +125°C 


Junction 
Temperature 
. 
1500C 


Lead Temperature (soldering, 105).. 
. 
3OQ°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


Single 
OPAl30PA 
8-Pin Plastic DIP 
006 
OPA130UA 
SO-8 Surlace-Mount 
182 


Dual 
OPA2130PA 
8-Pin Plastic DIP 
006 
OPA2130UA 
80-8 
Surface-Mount 
182 


Quad 
OPA4130PA 
14-Pin Plastic DIP 
010 
OPA4130UA 
SO-14 Surlace-Mount 
235 


TEMPERATURE 


PRODUCT 
PACKAGE 
RANGE 


Single 
OPA130PA 
a-Pin Plastic 
DIP 
-40°C 
to +85°C 
OPA130UA 
80-8 
Surface-Mount 
-40°C 
to +85°C 


Dual 
OPA2130PA 
B-Pin Plastic DIP 
-40°C 
to +85°C 
OPA2130UA 
80-8 
Surface-Mount 
-40°C 
to +85°C 


Quad 
OPA4130PA 
14-Pin Plastic DIP 
-40"C 
to +85"C 
OPA4130UA 
80-14 
Surface-Mount 
-40°C 
to +85°C 


BURR-SROWNe 
IEollE:::.1 
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This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions_ Failure to observe proper handling 


and installation 
procedures 
can cause damage_ 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meetita 


published 
specifications. 


BURR - BROWN® 
11:31:31 
OPA131 
OPA2131 
OPA4131 


General Purpose 
FET-INPUT 
OPERATIONAL 
AMPLIFIERS 


• 
FET INPUT: 
IB = 50pA max 


• 
LOW OFFSET VOLTAGE: 
750~V max 


• 
WIDE SUPPLY RANGE: ±4.5V to ±18V 


• 
SLEW RATE: 10V/llS 


• 
WIDE BANDWIDTH: 
4MHz 


• 
EXCELLENT 
CAPACITIVE 
LOAD DRIVE 


• 
SINGLE, 
DUAL, QUAD VERSIONS 


The OPA131 
series of FET-input 
op amps provides 
high performance 
at low cost. Single, dual and quad 


versions in industry-standard 
pinouts allow cost-effec- 
tive design options. 


The OPA 131 series offers excellent 
general purpose 


performance, 
including 
low offset voltage, drift, and 
good dynamic characteristics. 


Single, dual and quad versions 
are available 
in DIP 
and Sale 
packages. Performance 
grades include com- 
mercial and industrial 
temperature 
ranges. 


OUIA 
Oul D 


-In A 
-In D 


+lnA 
+In 0 


y+ 
y- 


+10 B 
+In C 


-In B 
-lnG 


OulB 
OutG 


14-Pfn 
DIP 
SO-14 


OPA131 


Offset Trim 
NG 


-In 
y+ 


+In 
Output 


y- 
4 
5 
Offset Trim 


8-Pin DIP, SO-8 


OPA2131 


OulA 
y+ 


-In A 
OutB 


+lnA 
-In B 


+In B 


a-Pin DIP, SQ-8 


QPA4131 


QutA 
QutD 


-In A 
-In 0 


+fnA 
+In 0 


y- 


+In B 
+lnC 


-lnG 


QutB 
OulG 


NG 
NG 


SQL-16 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ. 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ. 85706 
• Tel: (520) 
746-1111 
• Twx: 911).952·1111 


Internet: 
hnp:ltwww.burr-brown,coml 
• 
FAXline: 
(800) 
548-6133 
(USlCanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
06lH491 
• FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: (800) 
548-6132 


BURR-BROWNiII 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


- 
OPA131PA, 
UA 
OPA131PJ, 
UJ 
.•... 


OPA2131PA, 
UA 
OPA2131 PJ, UJ 
C").•... 
OPA4131PA, 
UA, NA 
OPA4131 PJ, NJ 
N 
PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
- 
.•... 


OFFSET VOLTAGE 
C") 


Input Offset Voltage 
±0.2 
±1 
* 
±1.5 
mV 
.•... 


OPAI31P, 
U models only 
±0.2 
0.75 
mV 
~ 
vs Temperature(1j 
Operating Temperature 
Range 
±2 
±10 
',' 
* 


~Vf'C 
0 
vs Power Supply 
Vs = ±4.5V to ±18V 
50 
200 
:;: 
* 


~VN 
OPAI31P, 
U models only 
50 
lOa 
I'-VN 


INPUT BIAS CURRENTI') 
Input Bias Current 
VCM = OV 
+5 
±50 
* 
* 
pA 


vs Temperature 
See Typical Curve 
* 
Input Offset Current 
VCM = OV 
±1 
±50 
* 
* 


pA 


NOISE 
en 


Input Voltage Noise 
a: 


Noise Density, f = 10Hz 
21 
* 


nV/-<Hz 
W 


f = 100Hz 
16 
* 


nVi-<Hz 
i:i: 
f = 1kHz 
15 
:;: 
nV/-<Hz 
::::i 
f= 
10kHz 
15 
:;: 
nV/-<Hz 


Current Noise Density, f = 1kHz 
3 
* 


fAI-<Hz 
a. 


INPUT VOLTAGE 
RANGE 
:2 


Common-Mode 
Voltage Range 
(V-)+3 
(V+)-1 
* 
* 
V 
<C 


Common-Mode 
Rejection 
VCM = -12V 
to +14V 
70 
80 
* 
* 
dB 
...J 


OPAI31P, 
U models only 
80 
86 
dB 
<C 


INPUT IMPEDANCE 
Z 
Differential 
10'0 II I 
* 


nil 
pF 
0 


Common-Mode 
VCM = OV 
1012113 
* 
nil 
pF 


~ 
OPEN-LOOP 
GAIN 


Open-loop 
Voltage Gain 
Vo = -12V 
to +12V 
94 
110 
:;: 
* 


dB 
a: 


OPA131P, 
U models only 
100 
110 
dB 
W 
FREQUENCY 
RESPONSE 
a. 


Gain-Bandwidth 
Product 
4 
* 
MHz 
0 


Slew Rate 
10 
* 
V/~s 
Settling Time 0.1% 
G = -1, 
10V Step, CL = loopF 
1.5 
* 


~s 
0.01% 
G = -1, 
10V Step, CL = loopF 
2 
* 


IJ-S 


Total Harmonic 
Distortion + Noise 
1kHz. G = 1, Vo = 3.5Vrms 
0.0008 
* 


% 


OUTPUT 
Voltage Output, Positive 
(V+)-3 
(V+)-2.5 
* 


:;: 
V 


Negative 
(V-)+3 
(V-)+2.5 
* 
* 


V 
Short-Circuit 
Current 
±25 
* 
mA 


POWER SUPPLY 
Specified Operating 
Voltage 
±15 
* 


V 
Operating 
Voltage Range 
±4.5 
±18 
* 


::: 
V 
Quiescent 
Current (per amplifier) 
10= a 
±1.5 
±1.75 
* 


±2 
mA 


TEMPERATURE 
RANGE 


Operating 
Range 
-40 
+85 
a 
+70 
°C 
Storage 
-40 
+125 
* 
* 


°C 


Thermal 
Resistance, 
8JA 
8-Pin DIP 
100 
::: 
°CIW 
SO-8 Surface-Mount 
150 
::: 
°CIW 


14-Pin DIP 
80 
* 


°CIW 
SO-14, SOL-16 Surface-Mount 
110 
* 


°CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR 
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For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 
Supply Voltage, v+ to V-.. 
.. 
36V 
Input Voltage. 
.. 
(V-) -{J.7V to (V+) +0.7V 


Output Short-Circuit(l).. 
...... Continuous 
Operating 
Temperature 
. 
. 
-4O"C to +125°C 
Storage Temperature 
-400C to +125°C 
Junction Temperature.. 
. 
1500C 
Lead Temperature 
(soldering, 
1Os) .. 
.. 
300"C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


Single 
OPA131PJ 
8·Pin Plastic DIP 
006 
o to +70°C 
OPA131PA 
a-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA131P 
8-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA131UJ 
80-8 
Surface-Mount 
182 
o to +70°C 
OPA131UA 
80-8 
Surface-Mount 
182 
-40°C 
to +85°C 
OPA131U 
SO·8 Surtace-Mount 
182 
-40°C 
to +85°C 


Dual 
OPA2131PJ 
8-Pin Plastic DIP 
006 
o to +70°C 
OPA2131PA 
8-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA2131UJ 
80-8 
Surface-Mount 
182 
o to +70°C 
OPA2131UA 
80-8 
Surface-Mount 
182 
-40°C 
to +85°C 


Quad 
OPA4131PJ 
14-Pin Plastic DIP 
OlD 
o to +70°C 
OPA4131PA 
14-Pin Plastic DI P 
010 
-40°C 
to +85°C 
OPA4131UA 
SOL-16 Surtace·Mount 
211 
-40°C 
to +85°C 
OPA4131NJ 
80-14 
Surface-Mount 
235 
o to +70°C 
OPA4131NA 
80-14 
Surface-Mount 
235 
-40°C 
to +85°C 


This integrated circuit can be damaged by ESD, Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions, 
Failure to observe proper handling 
and installation 
procedures 
can cause damage, 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure, Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications, 
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BURR - BROWN® 
IElElI 
OPA132 
OPA2132 
OPA4132 


High Speed 
FET-INPUT 
OPERATIONAL 
AMPLIFIERS 


• 
FET INPUT: IB = 50pA max 


• 
WIDE BANDWIDTH: 
8M Hz 


• 
HIGH SLEW RATE: 20V/~s 


• 
LOW NOISE: 8nV/-vHZ (1kHz) 


• 
LOW DISTORTION: 
0.00008% 


• HIGH OPEN-LOOP 
GAIN: 130dB (600n load) 


• 
WIDE SUPPLY 
RANGE: ±2.5 to ±18V 


• 
LOW OFFSET 
VOLTAGE: 
500~V max 


• 
SINGLE, 
DUAL, AND QUAD VERSIONS 


OPA2132 


OulA 
v+ 


Out B 


+In A 
-In B 


+In B 


8-Pin DIP. 50-8 


The OPAl32 
series of FET-input 
op amps provides 


high-speed 
and excellent dc performance. 
The combi- 
nation of high slew rate and wide bandwidth 
provide 


fast settling time. Single, dual, and quad versions have 
identical 
specifications 
for maximum 
design flexibil- 
ity. High 
performance 
grades 
are available 
in the 
single and dual versions. 
All are ideal for general- 


purpose, 
audio, data acquisition 
and communications 


applications, 
especially 
where high source impedance 


is encountered. 


OPA 132 op amps are easy to use and free from phase 
inversion 
and 
overload 
problems 
often 
found 
in 


common 
FET-input 
op amps. Input cascode circuitry 


provides 
excellent 
common-mode 
rejection 
and 
maintains 
low input bias current over its wide input 
voltage range. OPA 132 series op amps are stable in 
unity gain and provide 
excellent 
dynamic 
behavior 


over a wide range of load conditions, 
including 
high 


load 
capacitance. 
Dual 
and 
quad 
versions 
feature 


completely 
independent 
circuitry for lowest crosstalk 
and freedom from interaction, 
even when overdriven 
or overloaded. 


Single and dual versions 
are available 
in 8-pin DIP 


and 
SO-8 
surface-mount 
packages. 
Quad 
is 
available 
in 
14-pin 
DIP and 50-14 
surface-mount 
packages. 
All 
are 
specified 
for 
-40°C 
to +85°C 
operation. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• StreetAddress: 
6730 
S, Tucson 
Blvd., 
Tucson, 
AI 85706 
• Tel: (520)746-1111 
• Twx: 910-952·1111 


Internet: 
http://www.burr-brown.comI 
• FAXLine: 
(800) 
548-6133 
(Us/Canada 
Only) 
• Cable: 
BBRCORP 
• Tetex; 
066-6491 
• 
FAX: (520) 88~1S10 • Immediate 
Producllnfo: 
(800) 
548-6132 


BURR 
- BROWN~ 
,ElEI, 


OPA132PA, 
UA 
OPA132P, 
U 
OPA2132PA, 
UA 
OPA2132P, 
U 
OPA4132PA, 
UA 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±0.25 
±D.5 
±0.5 
±2 
mV 
vs Temperature(l) 
Operating Temperature 
Range 
±2 
±10 
::: 
::: 
~V/oC 
vs Power Supply 
Vs = ±2.5V to ±18V 
5 
15 
::: 
30 
~VN 
Channel Separation 
(dual and quad) 
RL = 2kn 
0.2 
:;: 
~VN 


INPUT BIAS CURRENT 
Input Bias Current(2) 
VCM = OV 
+5 
±50 
::: 
* 


pA 
vs Temperature 
See Typical Curve 
* 
Input Offset Current(2j 
VCM = OV 
±2 
±50 
:(. 
* 


pA 


NOISE 
Input Voltage Noise 
Noise Density, f = 10Hz 
23 
:(. 
nV/\IHZ 


f = 100Hz 
10 
* 


nV/\IHZ 


f = 1kHz 
8 
::: 
nV/\IHZ 


f = 10kHz 
8 
:;: 
nV/\IHZ 


Current Noise Density, f = 1kHz 
3 
:;: 
tA/\IHZ 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage 
Range 
(V-)+2.5 
±13 
(V+)-2.5 
::: 
* 
* 
V 
Common-Mode 
Rejection 
VCM= -12.5V 
to +12.5V 
96 
100 
86 
94 
dB 


INPUT IMPEDANCE 
Differential 
10'311 2 
* 
011 pF 


Common-Mode 
VCM= -12.5V 
to +12.5V 
10'3116 
* 
011 pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
RL = 10kO. Va = -14.5V 
to +13.8V 
110 
120 
104 
* 


dB 


RL = 2kn. Va = -13.8V 
to +13.5V 
110 
126 
104 
120 
dB 
RL= 
6000, 
Va= -12.8V 
to +12.5V 
110 
130 
104 
120 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
8 
::: 
MHz 
Slew Rate 
±20 
:;: 
V/~s 
Settling Time: 0.1 % 
G = -1, 
10V Step, CL = 100pF 
0.7 
::: 
~s 
0.01% 
G = -1, 
10V Step, CL = 100pF 
1 
:;: 
~s 
Overload 
Recovery Time 
G = ±1 
0.5 
:;: 
~s 


Total Harmonic 
Distortion + Noise 
1kHz, G = 1, Vo = 3.5Vrms 


RL = 2kn 
0.00008 
:;: 
% 


RL= 
6000 
0.00009 
* 
% 


OUTPUT 
Voltage Output, Positive 
RL = 10kn 
(V+)-1.2 
(V+)-o.9 
:;: 
::: 
V 


Negative 
(V-)+0.5 
(V-)+0.3 
* 
* 
V 


Positive 
RL = 2kn 
(V+)-1.5 
(V+)-1.2 
* 
* 
V 
Negative 
(V-)+1.2 
(V-)+0.9 
* 
* 
V 


Positive 
RL = 6000 
(V+)-2.5 
(V+)-2.0 
* 
* 
V 


Negative 
(V-)+2.2 
(V-)+1.9 
* 
* 
V 
Short-Circuit 
Current 
±40 
* 


mA 
Capacitive 
Load Drive (Stable Operation) 
See Typical Curve 
* 


POWER SUPPLY 
Specified Operating 
Voltage 
±15 
* 
V 
Operating 
Voltage Range 
±2.5 
±18 
* 
* 
V 
Quiescent 
Current (per amplifier) 
10= 0 
±4 
±4.8 
* 
* 


mA 


TEMPERATURE 
RANGE 


Operating 
Range 
-40 
+85 
* 
* 


°C 
Storage 
-40 
+125 
* 
* 


°C 


Thermal 
Resistance, 
8JA 
8·Pin DIP 
100 
* 


°CIW 
SO·8 Surface-Mount 
150 
:;: 
°CIW 


14-Pin DIP 
80 
* 


°CIW 
SO-14 Surface-Mount 
110 
:;: 
°CIW 
* Specifications 
same as OPA132P, 
OPA132U. 


NOTES: 
(1) Guaranteed 
by wafer test. (2) High-speed test at TJ = 25°C. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Output Short-Circuit<l) .. 
Operating Temperature. 
Storage Temperature 
.. 


Junction Temperature 
.. 
Lead Temperature 
(soldering, 
10s) .. 


...... Continuous 


............................... 
-4O"C to +125°C 


. 
-4O"C to +125°C 


. 150°C 


......... 
300"C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!l) 


Single 
OPA132PA 
8-Pin Plastic DIP 
006 


OPA132P 
8·Pin Plastic DIP 
006 


OPA132UA 
SO-8 Surface-Mount 
182 
OPA132U 
SO-8 Surface-Mount 
182 


Dual 
OPA2132PA 
8-Pin Plastic DIP 
006 
OPA2132P 
8-Pin Plastic DIP 
006 
OPA2132UA 
SO·8 Surface·Mount 
182 
OPA2132U 
SO·8 Surface-Mount 
182 


Quad 
OPA4132PA 
14-Pin Plastic DIP 
010 
OPA4132UA 
SO-14 Surface-Mount 
235 


TEMPERATURE 
PRODUCT 
PACKAGE 
RANGE 


Single 
OPA132PA 
8·Pin Plastic DIP 
-4Q"C to +85°C 
OPA132P 
8-Pin Plastic DIP 
-40°C 
to +85°C 
OPA132UA 
SO-8 Surface-Mount 
-40°C 
to +85°C 
OPA132U 
SO-8 Surface-Mount 
-40°C 
to +85°C 


Dual 
OPA2132PA 
8-Pin Plastic DIP 
-40"C 
to +85°C 
OPA2132P 
8-Pin Plastic DIP 
-40°C 
to +85°C 
OPA2132UA 
SO-8 Surface-Mount 
-40°C 
to +85°C 
OPA2132U 
SO-8 Surface-Mount 
-40°C 
to +85°C 


Quad 
OPA4132PA 
14-Pin Plastic DIP 
-4Q°C to +85°C 
OPA4132UA 
SO·14 Surface-Mount 
-40°C 
to +85°C 
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This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet ita 


published 
specifications. 


BURR - BROWN® 
IElElI 
OPA134 
OPA2134 
OPA4134 


SOU"A6~~N 
High Performance 
AUDIO OPERATIONAL 
AMPLIFIERS 


Offset Trim 
Out D 


v+ 
-In D 


OPA2134 
+In D 
Output 


NC 
v+ 
v- 


OutS 
+lnC 


+In B 
OutC 


14-Pin DIP 
8-Pin DIP, SO-8 
SO-14 


• 
SUPERIOR 
SOUND 
QUALITY 


• 
ULTRA 
LOW DISTORTION: 
0.00008% 


• 
LOW NOISE: 8nV/v'HZ 


• 
TRUE 
FET-INPUT: 
I. = 5pA 


• 
HIGH SPEED: 
SLEW RATE: 20V//lS 


BANDWIDTH: 
8M Hz 


• 
HIGH OPEN-LOOP 
GAIN: 
120dB 
(600n) 


• 
WIDE SUPPLY 
RANGE: 
±2.5V to ±18V 


• 
SINGLE, 
DUAL, AND QUAD VERSIONS 


• 
PROFESSIONAL 
AUDIO 
AND MUSIC 


• 
LINE DRIVERS 


• 
LINE RECEIVERS 


• 
MULTIMEDIA 
AUDIO 


• 
ACTIVE 
FILTERS 


• 
PREAMPLIFIERS 


• 
INTEGRATORS 


• 
CROSSOVER 
NETWORKS 


The OPAI34 
series are ultra-low distortion, 
low noise 


operational 
amplifiers 
fully specified for audio appli- 
cations, A true PET input stage was incorporated 
to 
provide superior 
sound quality and speed for excep- 


tional audio performance. 
This in combination 
with 
high output drive capability 
and excellent 
dc perfor- 
mance 
allows 
use in a wide variety 
of demanding 


applications. 
In addition, 
the OPA134's 
wide output 


swing, 
to within 
IV of the rails, 
allows 
increased 
headroom 
making it ideal for use in any audio circuit. 


OPA134 op amps are easy to use and free from phase 
inversion and overload problems often found in com- 
mon PET-input 
op amps. They can be operated from 
±2.5V 
to ±18V 
power 
supplies. 
Input 
cascode 
cir- 
cuitry provides excellent common-mode 
rejection and 
maintains 
low input bias current over its wide input 
voltage range, minimizing 
distortion. 
OPA134 
series 
op amps are unity-gain 
stable and provide 
excellent 
dynamic 
behavior 
over a wide range of load condi- 
tions, including 
high load capacitance. 
The dual and 
quad 
versions 
feature 
completely 
independent 
cir- 
cuitry for lowest crosstalk and freedom from interac- 
tion, even when overdriven 
or overloaded. 


Single and dual versions 
are available 
in 8-pin DIP 
and SO-8 surface-mount 
packages 
in standard 
con- 
figurations. 
The quad is available 
in 14-pin DIP and 
SO-14 surface mount packages. 
All are specified 
for 


-40°C 
to +85°C operation. 
A SPICE macromodel 
is 


available for design analysis. 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPAl34PA, 
UA 
~ 
OPA2134PA, 
UA 
M 
'9'""" 
OPA4134PA, 
UA 
N 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 
~ 


AUDIO 
PERFORMANCE 
M 
'9'""" 
Total Harmonic 
Distortion + Noise 
G = 1, I = 1kHz. Vo = 3Vrms 
~ 
RL = 2kn 
0.סס OO8 
% 


RL = 500n 
0.00015 
% 
0 
Intermodulation 
Distortion 
G = 1. f = 1kHz. Vo = 1Vp-p 
-98 
dB 
Headroom(1) 
THD < 0.01%. RL = 2kn. Vs = ±18V 
23.6 
dBu 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
8 
MHz 
Slew Rate(2) 
±15 
±20 
V/~s 


Full Power 
Bandwidth 
1.3 
MHz 
en 
Settling Time 0.1 % 
G = 1. 10V Step. CL = 100pF 
0.7 
~s 
a::: 
0.01% 
G = 1. 10V Step. CL = 100pF 
1 
~s 
Overload 
Recovery 
Time 
(V,N) • (Gain) = Vs 
0.5 
~s 
W 


NOISE 
u:: 


Input Voltage 
Noise 
::J 
Noise Voltage, f = 20Hz to 20kHz 
1.2 
IlVrms 
Q. 


Noise Density, f = 1kHz 
8 
nV/#iZ 
:= 
Current 
Noise Density, 
f = 1kHz 
3 
fAl#iZ 
c( 
OFFSET VOLTAGE 
Inpul Offset Voltage 
±O.5 
±2 
mV 
..J 


T A = -40°C 
to +85°C 
±1 
±3(3) 
mV 
c( 


vs Temperature 
TA = -40°C 
to +85°C 
±2 
~V/·C 
Z 


vs Power Supply (PSRR) 
Vs = ±2.5V to ±18V 
90 
106 
dB 
0 


Channel 
Separation 
(Dual, 
Quad) 
dc. RL = 2kn 
135 
dB 
~ 


I = 20kHz. RL = 2kn 
130 
dB 


INPUT BIAS CURRENT 
a::: 
Input Bias Current<4) 
VCM =OV 
+5 
±100 
pA 
W 
vs Temperature(3) 
See Typical 
Curve 
±5 
nA 
Q. 


Input Offset Current(4) 
VCM =oV 
±2 
±50 
pA 
0 
INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage 
Range 
(V-)+2.5 
±13 
(V+)-2.5 
V 
Common-Mode 
Rejection 
VCM = -12.5V 
to +12.5V 
86 
100 
dB 
T. = -4O"C to +85·C 
90 
dB 


INPUT IMPEDANCE 


Differential 
1013112 
nil 
pF 


Common-Mode 
VOM = -12.5V 
to +12.5V 
10'3115 
nil 
pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage 
Gain 
RL = 10kn. 
Vo = -14.5V 
to +13.8V 
104 
120 
dB 
RL = 2kn. 
Vo = -13.8V 
to +13.5V 
104 
120 
dB 
RL = 600n. 
Vo = -12.8V 
to +12.5V 
104 
120 
dB 


OUTPUT 
Voltage Output 
RL = 10kn 
(V-)+0.5 
(V+)-1.2 
V 


RL = 2kn 
(V-)+1.2 
(V+)-1.5 
V 


RL = 600n 
(V-)+2.2 
(V+)-2.5 
V 


Output Current 
±35 
mA 
Output Impedance, 
Closed-Loop(5) 
f= 
10kHz 
0.01 
n 


Open-Loop 
f= 
10kHz 
10 
n 


Short-Circuit 
Current 
±40 
mA 
Capacitive 
Load Drive (Stable 
Operation) 
See Typical Curve 


POWER SUPPLY 
Specified 
Operating 
Voltage 
±15 
V 


Operating 
Voltage 
Range 
±2.5 
±18 
V 


Quiescent 
Current 
(per amplifier) 
10 = 0 
4 
5 
mA 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
·C 
Operating 
Range 
-55 
+125 
·C 
Storage 
-55 
+125 
·C 


Thermal 
Resistance, 
8JA 
8·Pin DIP 
100 
OCIW 


SO-8 
Surlace-Mount 
150 
·CIW 


14-Pin DIP 
80 
OCIW 
SO-14 
Surlace-Mount 
110 
OCIW 


NOTES: 
(1) dBu = 20·109 (Vrms/0.7746) 
where Vrms is the maximum 
output voltage for which THO+Noise 
is less than 0.01%. 
See THD+Noise 
text. (2) Guaranteed 


by design. (3) Guaranteed 
by waler-Ievel 
test to 95% conlidence 
level. (4) High-speed test at TJ ~ 25·C. (5) See 'Closed-Loop 
Output Impedance vs Frequency" 


typical curve. 


BURR-BROWN_ 
1E3E31 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 
Supply Voltage, v+ to V-.. 
. 
36V 
Input Voltage 
(V-) -{J.N to (V+) +0.7V 


Output 
Short-Circuit<2) 
. 
Continuous 
Operating Temperature. 
. 
-400C to +125°C 
Storage Temperature 
-55°C 
to +125°C 
Junction Temperature.. 
. 
150°C 


Lead Temperature 
(soldering, 
10s) 
300°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


Single 
OPAl34PA 
8·Pin Plastic DIP 
006 
-40°C to +85°C 
OPAl34UA 
80-8 
Surface-Mount 
182 
-40°C 
to +85°C 


Dual 
OPA2134PA 
8·Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA2134UA 
50-8 
Surface· Mount 
182 
-40°C to +85°C 


Quad 
OPA4134PA 
14·Pin Plastic DIP 
010 
-40°C to +85°C 
OPA4134UA 
80-14 
Surface-Mount 
235 
-40°C 
to +85°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 


published 
specifications. 


The infonTlation provided herein is believed to be reliable: however, BURR·BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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OPA137 


OPA2137 
OPA4137 


LOW COST 
FET-INPUT OPERATIONAL AMPLIFIERS 
MicroAmplifier™ 
Series 


• 
FET INPUT: 
18 = 20pA 


• 
LOW OFFSET VOLTAGE: 
1mV 


• 
WIDE SUPPLY 
RANGE: ±2.25V to ±18V 


• 
LOW QUIESCENT CURRENT: 200!1Alchannel 


• 
HIGH SPEED: 1MHz, 3V//-ls 


• 
MicroSIZE PACKAGES 


• 
SINGLE, 
DUAL, AND QUAD 


• 
STRAIN 
GAGE AMPLIFIER 


• 
PHOTODETECTOR 
AMPLIFIER 


• 
PRECISION 
INTEGRATOR 


• 
BATTERY-POWERED 
INSTRUMENTS 


• 
TEST 
EQUIPMENT 


• 
ACTIVE 
FILTERS 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR- 


BROWN 
assumes 
no 
responsibility 
for 
inaccuracies 
or omissions. 
BURR- 


BROWN 
assumes no responsibility 
for the use of this information, 
and 
all use of 
such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change without notice. No patent rights or licenses to any of the 


circuits 
described 
herein 
are 
implied 
or granted 
to any 
third 
party. 
BURR- 


BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product 
for use in 
life support devices and/or systems. 


OPAl37 
series ofFET-input 
operational amplifiers pro- 


vides high performance 
and low quiescent current at low 
cost. Features include low bias current, low offset volt- 
age and offset drift, high common-mode 
rejection, and 
high power 
supply rejection. 
Either 
single (+4.5V 
to 


+36V) or dual (±2.25 to ±18V) supplies can be used. The 
input common-mode 
voltage range includes the positive 
supply-ideal 
for single supply applications. Single, dual, 
and quad versions have identical specifications for maxi- 
mum design flexibility. 


OPAl37 
op amps are easy to use and free from phase 
inversion 
and overload problems 
found in some FET- 
input amplifiers. High performance, 
including linearity, 


is maintained 
as the amplifiers swing to their specified 


limits. In addition, 
the combination 
of high slew rate 
(3V/lls) and wide bandwidth 
([MHz) 
provide fast set- 


tling time assuring good dynamic 
response. 
Dual and 
quad designs 
feature completely 
independent 
circuitry 
for lowest crosstalk and freedom from interaction. 


The single (OPAI37) 
packages are the tiny 5-lead SOT- 
23-5 surface mount, SO-8 surface-mount, 
and 8-pin DIP. 
The dual (OPA2137) 
comes in the miniature MSOP-8 
surface mount, SO-8 surface-mount, 
and 8-pin DIP pack- 


ages. The quad 
(OPA4137) 
packages 
are the space- 
saving SSOP-16 
surface mount, SO-14 surface-mount, 
and the 14-pin DIP. All are specified 
from --40°C to 


+85°C and operate from -55°C 
to + J 25°C. 


OPA4137 


OPA137 


OUt~5V+ 
v- 
2 
+ _ 


+In 3 
4 
-In 


SOT-23-5 


(50-14 and 14-pin DIP not pictured) 
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Precision 
OPERATIONAL 
AMPLIFIER 


• 
LOW OFFSET 
VOLTAGE: 
251lV max 


• 
LOW DRIFT: O.3IlVPC 


• 
HIGH OPEN-LOOP 
GAIN: 
130dB 
min 


• 
LOW QUIESCENT 
CURRENT: 
1.5mA typ 


• 
REPLACES 
INDUSTRY-STANDARD 
OP 
AMPS: 
OP-07, 
OP-77, OP-177, 
AD707, 


ETC. 


The OPAln 
precision 
bipolar op amp feature 
very 
low offset 
voltage 
and drift. Laser-trimmed 
offset, 


drift and input bias current virtually eliminate the need 
for costly external 
trimming. 
The high performance 


and low cost make tbem ideally suited to a wide range 
of precision 
instrumentation. 


The low quiescent 
current 
of the OPAln 
dramati- 


cally reduce warm-up drift and errors due to thermo- 


• 
PRECISION 
INSTRUMENTATION 


• 
DATA ACQUISITION 


• 
TEST 
EQUIPMENT 


• 
BRIDGE 
AMPLIFIER 


• 
THERMOCOUPLE 
AMPLIFIER 


electric effects in input interconnections. 
It provides 
an effective alternative 
to chopper-stabilized 
amplifi- 
ers. The low noise of the OPAln 
maintains accuracy. 


OPAln 
performance 
gradeouts 
are available. 
Pack- 


aging 
options 
include 
8-pin 
plastic 
DIP 
and SO-8 surface-mount 
packages. 


BURR-BROWNe 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


OPA 177 SPECIFICATIONS 


OPA177F 
OPA177G 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET 
VOLTAGE 
I'- 


Input Offset Voltage 
10 
25 
20 
60 
~V 
I'- 


Long-Term 
Input Offset(1) 
0.3 
0.4 
~V/Mo 
.•.. 


Voltage Stability 


~ 
Offset Adjustment 
Range 
Rp = 20kn 
±3 
:;: 
mV 


Power Supply Rejection Ratio 
Vs = ±3V to ±18V 
115 
125 
110 
120 
dB 
0 
INPUT BIAS CURRENT 
Input Offset Current 
0.3 
1.5 
* 
2.8 
nA 


Input Bias Current 
0.5 
±2 
:;: 
±2.8 
nA 


NOISE 
Input Noise Voltage 
1Hz to 100Hzl21 
85 
150 
:;: 
.,. 
nVrms 


Input Noise Current 
1Hz to 100Hz 
4.5 
:;: 
pArms 
en 


INPUT IMPEDANCE 
a: 
Input Resistance 
Differential 
Mode(3j 
26 
45 
18.5 
* 


Mn 
W 
Common-Mode 
200 
* 


Gn 
u: 
INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range(4) 
±13 
±14 
:;: 
* 


V 
..J 


Common-Mode 
Rejection 
VCM = ±13V 
130 
140 
115 
<- 
dB 
a. 


OPEN-LOOP 
GAIN 
RL" 
2kn 
:2 
Large Signal Voltage Gain 
Vo = ±10V151 
5110 
12,000 
2000 
6000 
VlmV 
<C 


OUTPUT 
..J 


Output Voltage Swing 
RL" 
10kn 
±13.5 
±14 
:;: 
* 
V 
<C 
RL~ 2kO 
±12.5 
±13 
* 


:;: 
V 
Z 
RL2:: 1kn 
±12 
±12.5 
:;: 
:;: 
V 


Open-Loop 
Output Resistance 
60 
:;: 
n 
0 


FREQUENCY 
RESPONSE 
!ci 
Slew Rate 
RL?: 
2k.Q 
0.1 
0.3 
:;: 
',' 
V/~s 


Closed-Loop 
Bandwidth 
G = +1 
0.4 
0.6 
:;: 
:;: 
MHz 
a: 
POWER SUPPLY 
W 
Power Consumption 
Vs = ±15V, No Load 
40 
60 
:;: 
:;: 
mW 
a. 


Vs = ±3V, No Load 
3.5 
4.5 
:;: 
::: 
mW 
0 
Supply Current 
Vs = ±15V, No Load 
1.3 
2 
:;: 
:;: 
mA 


OFFSET 
VOLTAGE 
Input Offset Voltage 
15 
40 
20 
100 
~V 


Average 
Input Offset 
0.1 
0.3 
0.7 
1.2 
~V/oC 


Voltage Drift 
Power Supply Rejection 
Ratio 
Vs = ±3V to ±18V 
110 
120 
106 
115 
dB 


INPUT BIAS CURRENT 
Input Offset Current 
0.5 
2.2 
* 


4.5 
nA 
Average Input Offset Current 
1.5 
40 
* 


85 
pArC 


Drift(6) 


Input Bias Current 
0.5 
±4 
* 
±6 
nA 


Average Input Bias Current 
8 
40 
15 
60 
pArC 


Drift(6) 


INPUT VOLTAGE 
RANGE 
Common-Mode 
Input Range 
±13 
±13.5 
* 
* 
V 


Common-Mode 
Rejection 
VCM = ±13V 
120 
140 
110 
* 


dB 


OPEN· LOOP GAIN 
Large Signal Voltage Gain 
RL ~ 2kn, Va= ±10V 
2000 
6000 
1000 
4000 
VlmV 


OUTPUT 
Output Voltage Swing 
RL" 
2kn 
±12 
±13 
.,. 
* 
V 


POWER SUPPLY 
Power Consumption 
Vs= ±15V, No Load 
60 
75 
::: 
* 


mW 


Supply Current 
Vs= ±15V, No Load 
2 
25 
::: 
::: 
mA 


::: Same as specification 
for product to left. 


NOTES: (1) Long-Term Input Offset Voltage Stability refers tothe averaged trend line of Vas vs time overextended 
periods after the first 30 days of operation. 
Excluding 


the initial hour of operation, changes in Vas during the first 30 operating days are typically less than 21lV. (2) Sample tested. (3) Guaranteed by design. (4) Guaranteed 
by CMRR test condition. (5) To insure high open-loop gain throughout the±10V 
output range, AOL is tested at-10V:s; Va:s; OV, OV:s;Vo S+10V, and -10V S VaS +10V. 


(6) Guaranteed 
by end-point limits. 
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ABSOLUTE 
MAXIMUM 
RATINGS 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<'j 
RANGE 


OPA1nFP 
8-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA177GP 
8-Pin Plastic DIP 
006 
-4O"C to +85°C 
OPA177GS 
80·8 
Surface-Mount 
182 
-40°C 
to +85°C 


................. ±22V 
. 
±30V 


. 
±Vs 
. 
Continuous 


Power Supply Voltage. 
Differential 
Input Voltage. 


Input Voltage. 
Output Short Circuit .. 
Operating 
Temperature: 


Plastic DIP (P), SO-8 (S) .. 
9J• (PDIP) .. 
9J• (SOl C) .. 
Storage 
Temperature: 
Plastic DIP (P), SO-8 (S) 
--i;5°C to +125°C 


Junction Temperature 
. 
+150°C 


Lead Temperature 
(soldering, 
105) P packages 
+300°C 
(soldering, 
3s) S package 
+260°C 


............... 
-40°C 
to +85°C 
. 
100OCIW 
. 
160°CIW 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
ESD can cause 
damage 
ranging 
from subtle performance 
degradation 
to complete 
device 
failure. 
Precision 
integrated 
circuits 
may be more suscep- 


tible to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet published specifications. 


Burr-Brown's 
standard 
ESD test method 
consists 
of five 


IOOOV positive 
and negative 
discharges 
(lOOpF in series 
with 1.5kQ) applied to each pin. 


Failure to observe proper handling procedures 
could result 
in small changes to the OPA177's 
input bias current. 


The information provided 
herein Is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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OPA234 


OPA2234 
OPA4234 


Low Power, Precision 
SINGLE-SUPPLY OPERATIONAL AMPLIFIERS 


• 
WIDE SUPPLY 
RANGE: 
Single Supply: 
Vs = +2.7V to +36V 
Dual Supply: 
Vs = ±1.35V to ±18V 


• 
GUARANTEED 
PERFORMANCE: 


+2.7V, +5V, and ±15V 


• 
LOW QUIESCENT 
CURRENT: 
250/-lAlamp 


• 
LOW INPUT BIAS CURRENT: 
25nA max 


• 
LOW OFFSET VOLTAGE: 
100/-lV max 


• 
HIGH CMRR, 
PSRR, and AOL 
• 
SINGLE, 
DUAL, and QUAD VERSIONS 


OPA2234 


OulA 
v+ 


-In A 
Out B 


+In A 
-In B 


+In B 


8-Pin DIP. 50-8 


The OPA234 
series low cost op amps ate ideal for 
single supply, low voltage, low power applications. The 
series 
provides 
lower 
quiescent 
current 
than 
older 
"I013"-type 
products and comes in current industry- 
standard packages and pinouts. The combination oflow 
offset voltage, high common-mode rejection, high power 
supply rejection, 
and a wide supply range provides 
excellent 
accuracy 
and versatility. 
Single, dual, and 
quad versions have identical specifications 
for maxi- 
mum design flexibility. These general purpose op amps 
ate ideal for portable and battery powered applications. 


OPA234 series op amps operate from either single or 
dual supplies. In single supply operation, the input com- 
mon-mode range extends below ground and the output 
can swing to within 50mV of ground. Excellent phase 
margin makes the OPA234 series ideal for demanding 
applications, including high load capacitance. Dual and 
quad designs feature completely 
independent 
circuitry 
for lowest crosstalk and freedom from interaction. 


Single version packages ate 8-Pin DIP, SO-8 surface- 
mount, 
and a space-saving 
MSOP-8 
surface-mount. 


Dual packages are 8-Pin DIP and SO-8 surface-mount. 
Quad packages 
ate 
14-Pin DIP and SO-14 surface- 


mount. All ate specified for --40°C to +85°C operation. 
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SPECIFICATIONS: Vs = +SV 


OPA234PA, 
UA, EA 
OPA234P, 
U, E 
OPA2234PA, 
UA 
OPA2234P, 
U 
OPA4234PA, 
UA, U 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET 
VOLTAGE 


Input Offset Vo~age 
Vos 
VCM = 2.5V 
±40 
±loo 
* 
±250 
~V 
OPA234E, 
EA 
±loo 
±150 
* 


±350 
~V 
vs Temperature(l) 
dVosidT 
Operating Temperature 
Range 
±O.5 
±3 
* 
* 
~VloC 
vs Power Supply 
PSRR 
Vs = +2.7V to +30V, VCM = 1.7V 
3 
10 
* 


20 
~VN 
vs Time 
0.2 
* 


~V/mo 
Channel Separation 
(Dual, Quad) 
0.3 
* 


~VN 


INPUT BIAS CURRENT 
Input Bias Current(2) 
I. 
VCM = 2.5V 
-15 
-25 
* 


-50 
nA 
Input Offset Current 
los 
VCM= 
2.5V 
±1 
±5 
* 
* 
nA 


NOISE 
f = 1kHz 


Input Voltage Noise Density 
Vo 
25 
* 


nVl.fHz 


Current Noise Density 
io 
80 
* 


fAI.fHz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage 
Range 
-0.1 
(V+) -1 
* 
* 
V 
Common-Mode 
Rejection 
CMRR 
VCM= 
-o.lV 
to 4V 
96 
106 
86 
* 


dB 


INPUT IMPEDANCE 
Differential 
10'115 
* 


nil 
pF 
Common-Mode 
VCM = 2.5V 
10'0 II 6 
* 
nil 
pF 


OPEN-LOOP 
GAIN 
Vo = 0.25V to 4V 
Open-Loop 
Voltage Gain 
Aoc 
RL = 10kn 
110 
120 
100 
* 


dB 
RL= 
2kn 
90 
96 
86 
* 


dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
GBW 
CL = 100pF 
0.35 
* 


MHz 
Slew Rate 
SR 
0.2 
* 


VI~s 
Settling Time: 0.1% 
G = 1, 3V Step, CL = 100pF 
15 
* 


~s 


0.01% 
G = 1, 3V Step, CL = loopF 
25 
* 


~s 
Overload 
Recovery Time 
(V'N) (Gain) = Vs 
16 
* 


~s 


OUTPUT 
Voltage Output: Positive 
RL = 10kn to Vsl2 
(V+) -1 
(V+) -0.65 
* 
* 


V 
Negative 
RL = 10kn to Vs/2 
0.25 
0.05 
* 
* 


V 
Positive 
RL = 10kQ to Ground 
(V+) -1 
(V+) -0.65 
* 
* 


V 
Negative 
RL = 10kQ to Ground 
0.1 
0.05 
* 
* 


V 
Short-Circuit 
Current 
Isc 
±11 
* 


mA 
Capacitive 
Load Drive (Stable Operation)(3) 
G = +1 
1000 
* 


pF 


POWER SUPPLY 
Specified Operating 
Voltage 
+5 
* 


V 
Operating 
Voltage Range 
+2.7 
+36 
* 
* 


V 
Quiescent 
Current (per amplifier) 
10 
10= 0 
250 
300 
* 
* 


~A 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
* 
* 


OC 


Operating 
Range 
-40 
+125 
* 
* 


OC 


Storage 
-55 
+125 
* 
* 


OC 


Thermal 
Resistance 
°JA 


8-Pin DIP 
100 
* 


°CIW 
SO-8 Surface-Mount 
150 
* 


°CIW 
MSOP-8 Surface-Mount 
220 
* 


°CIW 
14-Pin DIP 
80 
* 


°CIW 
SO-14 Surface-Mount 
110 
* 


°CIW 


* Specifications 
same as OPA234P. 


NOTES: (1) Guaranteed 
by wafer-level test to 95% confidence level. (2) Positive conventional 
current flows into the input terminals. (3) See "Small-Signal 
Overshoot 


vs Load Capacitance" 
typical curve. 


The Information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility tor inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS: Vs = +2.7V 


OPA234PA, 
UA, EA 
'<::t" 
('I) 
OPA234P, 
U, E 
OPA2234PA, 
UA 
N 


OPA2234P, 
U 
OPA4234PA, 
UA, U 
N 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
..,£ 


OFFSET VOLTAGE 
('I) 
N 


Input Offset Voltage 
Ves 
VCM = 1.35V 
±40 
±loo 
>.: 
±250 
~V 
Cf 
OPA234E, 
EA 
±1oo 
±150 
* 
±350 
~V 
vs Temperature(l) 
dVosidT 
Operating Temperature 
Range 
±O.5 
±3 
* 
* 
~VloC 
0 


vs Power Supply 
PSRR 
Vs = +2.7V to +30V, VCM = 1.7V 
3 
10 
* 
20 
~VN 
vs Time 
0.2 
* 
~Vlmo 
Channel Separation 
(Dual, Quad) 
0.3 
>.: 
~VN 


INPUT BIAS CURRENT 
Input 
Bias Current(2) 
I. 
VCM = 1.35V 
-15 
-25 
* 
-50 
nA 
Input Offset Current 
los 
VCM = 1.35V 
±1 
±5 
* 
* 


n 
en 


NOISE 
f = 1kHz 
a: 


Input Voltage Noise Density 
v, 
25 
* 
nVl-IHz 
W 
Current Noise Density 
i, 
80 
* 
fANHz 


u:::: 
INPUT VOLTAGE 
RANGE 
:::i 
Common-Mode 
Voltage Range 
-0.1 
(V+) -1 
* 
* 
V 
Common-Mode 
Rejection 
CMRR 
VCM= 
-o.1V 
10 1.7V 
96 
106 
86 
* 
dB 
c.. 


INPUT IMPEDANCE 
~ 


Differential 
10711 5 
* 
nil 
pF 
« 


Common-Mode 
VCM= 
1.35V 
10'0116 
* 
nil 
pF 
...J 


OPEN-LOOP 
GAIN 
Vo = 0.25V 10 1.7V 
« 


Open-Loop 
Voltage Gain 
AOl 
RL= 
10kQ 
110 
125 
100 
* 
dB 
Z 


RL= 
2iill 
90 
96 
86 
* 
dB 
0 
FREQUENCY 
RESPONSE 
~ 
Gain-Bandwidth 
Product 
GBW 
CL = 100pF 
0.35 
* 
MHz 
Slew Rate 
SR 
0.2 
* 
V/~ 
a: 
Settling Time: 0.1 % 
G = 1, 1V Step, CL = 100pF 
6 
* 
~s 
W 
0.01% 
G = 1, 1V Step, CL = 100pF 
16 
* 
~s 
c.. 


Overload 
Recovery Time 
(V,N) (Gain) = Vs 
8 
* 
~s 
0 
OUTPUT 
Voltage Output: Positive 
RL = 10kn 10 Vs/2 
(V+) -1 
(V+) -0.6 
* 
* 
V 
Negative 
RL = 10kQ to Vs/2 
0.25 
0.05 
* 
* 
V 
Positive 
Rl = 10kn to Ground 
(V+) -1 
(V+) -0.65 
* 
* 
V 
Negative 
RL= 10k{} to Ground 
0.1 
0.05 
* 
* 
V 
Short-Circuit 
Current 
Isc 
±8 
* 
mA 
Capacitive 
Load Drive (Stable Operation)(3) 
G = +1 
1000 
* 
pF 


POWER SUPPLY 
Specified Operating 
Voltage 
+2.7 
* 
V 
Operating 
Voltage Range 
+2.7 
+36 
* 
* 
V 
Quiescent 
Current (per amplifier) 
10 
10= 0 
250 
300 
* 
* 
~A 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
* 
* 


°C 
Operating 
Range 
-40 
+125 
* 
* 
°C 
Storage 
-55 
+125 
* 
* 


"C 


Thennal 
Resistance 
OJ' 


8-Pin DIP 
100 
* 


°CIW 
SO·8 Surface-Mount 
150 
* 


°CIW 
MSOP-8 Surface-Mount 
220 
* 


°CIW 


14-Pin DIP 
80 
* 


·CIW 
SO·14 Surface-Mount 
110 
* 


·CIW 
* Specifications 
same as OPA234P. 


NOTES: (1) Guaranteed 
by wafer-level test to 95% confidence level. (2) Positive conventional 
current flows into the input terminals. (3) See "Small-Signal 
Overshoot 
vs Load Capacitance" 
typical curve. 
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SPECIFICATIONS: Vs = ±15V 


OPA234PA, 
UA, EA 
OPA234P, 
U, E 
OPA2234PA, 
UA 
OPA2234P, 
U 
OPA4234PA, 
UA, U 


PARAMETER 
. 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET 
VOLTAGE 
Input Offset Voltage 
Vos 
VCM = OV 
±70 
±250 
* 
±5oo 
~V 
OPA4234U 
Model 
±70 
±250 
~V 
V$ Temperature(1) 
dVos/Of 
Operating 
Temperature 
Range 
±D.5 
±5 
* 
* 
~vrc 


V$ Power 
Supply 
PSRR 
Vs=±1.35Vto±18V, 
VCM=OV 
3 
10 
* 


20 
~VN 
vs Time 
0.2 
* 
~V/mo 


Channel 
Separation 
(Dual, 
Quad) 
0.3 
.,. 
~VN 


INPUT BIAS CURRENT 


Input 
Bias 
Current(2) 
'. 
VCM = OV 
-12 
-25 
* 
-50 
nA 


Input Offset Current 
los 
VCM = OV 
±1 
±5 
* 
* 
nA 


NOISE 
t = 1kHz 
Input Voltage Noise Density 
vn 
25 
'" 
nV/4Hz 


Current 
Noise 
Density 
in 
80 
* 
fA/4Hz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage 
Range 
(V-) 
(V+) -1 
* 
* 
V 


Common-Mode 
Rejection 
CMRR 
VCM = -15V 
to 14V 
96 
106 
86 
* 


dB 


INPUT IMPEDANCE 
Differential 
10'115 
* 
nil 
pF 


Common-Mode 
VCM = OV 
10'°116 
* 
nil 
pF 


OPEN· LOOP GAIN 
Open-Loop 
Voltage 
Gain 
Ace 
Vo = -14.5V 
to 14V 
110 
120 
100 
* 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
GBW 
CL = 100pF 
0.35 
* 


MHz 


Slew Rate 
SR 
0.2 
* 
V/~s 


Settling 
Time: 
0.1 % 
G = 1, 10V Step, CL = 100pF 
41 
* 
~s 
0.01% 
G = 1, 10V Step, CL = 100pF 
47 
* 
~s 
Overload Recovery Time 
(V,N) (Gain) = Vs 
22 
* 
~s 


OUTPUT 
Voltage 
Output: 
Positive 
(V+) -1 
(V+) -{).7 
* 
* 
V 


Negative 
(V-) +0.5 
(V-) +0.15 
* 
* 
V 


Short·Circuit 
Current 
Isc 
±22 
* 


mA 
Capacitive 
Load Drive (Stable 
Operation)(3) 
G = +1 
1000 
* 
pF 


POWER SUPPLY 


Specified 
Operating 
Voltage 
±15 
* 
V 


Operating 
Voltage 
Range 
±1.35 
±18 
* 
* 
V 


Quiescent 
Current 
(per 
amplifier) 
10 
10= 0 
±275 
±350 
>,: 
* 
~ 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
* 
* 


'C 


Operating 
Range 
-40 
+125 
'.' 
* 
·c 
Storage 
-55 
+125 
* 
* 


'C 


Thermal 
Resistance 
8JA 
8-Pin DIP 
100 
* 


'CIW 
80·8 
Surface-Mount 
150 
* 


'C/W 


MSOP-B 
Surface-Mount 
220 
* 


'CIW 
14-Pin DIP 
80 
* 


'CIW 
80-14 
Surface-Mount 
110 
* 


'elW 


:I: Specifications same as OPA234P. 


NOTES: 
(1) Guaranteed 
by wafer-level 
test to 95% confidence 
level. (2) Positive conventional 
current flows into the input terminals. 
(3) See "Small-Signal 
Overshoot 


vs Load Capacitance" 
typical curve. 
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ELECTROSTATIC 
DISCHARGE SENSITIVITY 


. 
36V 
........... 
(V-) -<J.7V to (V+) +0.7V 
. ... Continuous 
. 
-4O°C to +125°C 
.. 
-55°C 
to +125°C 


. 
150°C 
. 
300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 


Supply Voltage. v+ to V- .. 
Input Voltage. 
Output Short-Circuit(1) .. 
Operating Temperature. 
Storage Temperature 
". 
Junction Temperature 
.. 


Lead Temperature 
(soldering, 
105) .. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 


PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 
MARKING 
NUMBER(2) 


Single 
OPA234EA 
MSOP-8 Surtace-Mount 
337 
-4O°C to +85°C 
A34(3) 
OPA234EA-250 
OPA234EA-2500 


OPA234E 
MSOP-8 Surtace-Mount 
337 
-4O°C to +85°C 
A34(3) 
OPA234E-250 
OPA234E-2500 


OPA234PA 
8-Pin Plastic DIP 
006 
-4O°C to +85°C 
OPA234PA 
r 
OPA234PA 
OPA234P 
a-Pin Plastic DIP 
006 
-4O°C to +85°C 
OPA234P 
OPA234P 
OPA234UA 
80-8 
Surtace-Mount 
182 
-4O°C to +85°C 
OPA234UA 
OPA234UA 
OPA234U 
80-8 
Surface-Mount 
182 
-40°C 
to +85°C 
OPA234U 
OPA234U 


Dual 
OPA2234PA 
a-Pin Plastic DIP 
006 
-4QoC to +85°C 
OPA2234PA 
OPA2234PA 
OPA2234P 
a-Pin Plastic DI P 
006 
-4O°C to +85°C 
OPA2234P 
OPA2234P 
OPA2234UA 
80-8 
Surface-Mount 
182 
-40°C 
to +85°C 
OPA2234UA 
OPA2234UA 
OPA2234U 
80·8 
Surface-Mount 
182 
-4QoC to +85°C 
OPA2234U 
OPA2234U 


Quad 
OPA4234PA 
14-Pin Plastic DIP 
010 
-4O°C to +85°C 
OPA4234PA 
OPA4232PA 
OPA4234UA 
80-14 
Surface-Mount 
235 
-40°C 
to +85°C 
OPA4234UA 
OPA4234UA 
OPA4234U 
80·14 
Surface-Mount 
235 
-4O"C to +85°C 
OPA4234U 
OPA4234U 


NOTE: (1) For detailed drawing and dimension 
table, please see end of data sheet, or Appendix C of Burr-Brown 
IC Data Book. (2) Models with -250 and ·2500 
are available only in Tape & Reel in the quantity indicated (e. g., ·250 indicates 250 devices per reel). Ordering 2500 pieces of "OPA234EA-2500" 
will get a single 
2500 piece Tape & Reel. For detailed Tape & Reel mechanical 
information, 
refer to Appendix 
B of Burr-Brown Ie Data Book. (3) The grade will be marked on the 


Reel. 
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BURR-BROWN® 
IElElI 
OPA237 
OPA2237 
OPA4237 


SINGLE-SUPPLY 
OPERATIONAL 
AMPLIFIERS 
MicroAmplifier 
M 
Series 


• 
MICRO-SIZE, 
MINIATURE 
PACKAGES 
Single: 
SOT-23-5, 
SO-8 
Dual: 
MSOP-8, 
SO-8 
Quad: 
SSOP-16 


• 
LOW OFFSET VOLTAGE: 
750/-lV max 


• 
WIDE SUPPLY 
RANGE 
Single 
Supply: 
+2.7V to +36V 
Dual Supply: 
±1.35V to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
350/-lA max 


• 
WIDE BANDWIDTH: 
1.5MHz 


• 
BATIERY 
POWERED 
INSTRUMENTS 


• 
PORTABLE 
DEVICES 


• 
PCMCIA 
CARDS 


• 
MEDICAL 
INSTRUMENTS 


• 
TEST EQUIPMENT 


OPA237 
::~',: 


SOT-23-5 


The OPA237 op amp family is one of Burr-Brown's 
MicroAmplifierT" 
series of miniature products. In addi- 
tion to small size, these devices 
feature 
low offset 
voltage, low quiescent current, low bias current, and a 
wide supply range. 
Single, 
dual, and quad versions 
have identical specifications 
for maximum design flex- 
ibility. They are ideal for single supply, battery oper- 
ated, and space-limited 
applications, 
such as PCMCIA 
cards and other portable instruments. 


OPA237 series op amps can operate from either single 
or dual supplies. When operated from a single supply, 
the input common-mode 
range extends below ground 
and the output can swing to within lOmV of ground. 
Dual and quad designs 
feature completely 
indepen- 
dent circuitry for lowest crosstalk 
and freedom 
from 
interaction. 
. 


Single, 
dual, 
and quad 
are offered 
in space-saving 
surface-mount packages. The single version is available 
in the ultra-miniature 
5-1ead SOT-23-5 and SO-8 sur- 
face-mount. 
The dual version 
comes 
in a miniature 
MSOP-8 and SO-8 surface-mount. 
The quad is avail- 
able in an SSOP-16. The SSOP-16 has the same body 
size as an SO-8 with 16 leads, while the MSOP-8 has the 
same lead count 
as a SO-8 
but half the size. The 
SOT-23-5 is even smaller at one-fourth the size of an 
SO-8. All are specified for -40°C to +85°C operation. A 
macromodel is available for design analysis. 


Out 0 


-In 0 
OPA237 
OPA2237 
0 
0 
+In D 


NC 
NC 
Out A 
v+ 
v- 


-In 
v+ 
-In A 
Out B 
+lnC 


+In 
Output 
+lnA 
-In B 


v- 
4 
NC 
Oute 
+In B 


NC 
8 
9 
NC 


50-8 
50-8. 
MSOP-8 
SSOP-16 


BURR-BROWN~ 
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Or, Call Customer Service at 1·800·548·6132 
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SPECIFICATIONS: Vs = +SV 


OPA237UA, 
NA 
~ 


OPA2237UA, 
EA 
M 
N 
OPA4237UA 
N 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 
~M 
OFFSET VOLTAGE 
N 


Input Offset Voltage 
VCM = 2.5V 
±250 
±750 
~V 
if 
vs Temperature(l) 
Specified Temperature Range 
±2 
±5 
~V/·C 
vs Power Supply (PSRR) 
Vs = +2.7V to +36V 
10 
30 
~VN 
0 


Channel 
Separation 
(dual and quad) 
0.5 
~VN 


INPUT BIAS CURRENT 
Input Bias Current<2) 
VCM = 2.5V 
-10 
-40 
nA 


Input Offset Current 
VCM = 2.5V 
±a.5 
±10 
nA 


NOISE 


Input 
Voltage 
Noise, 
f = 0.1 
to 10Hz 
1 
~Vp-p 
en 


Input Voltage 
Noise 
Density, 
f = 1kHz 
28 
nVl..fHz 
a: 


Current 
Noise 
Density, 
f = 1kHz 
60 
fAl..fHz 
W 


INPUT VOLTAGE 
RANGE 
i:i: 


Common-Mode 
Voltage 
Range 
-0.2 
(V+) -1.5 
V 
::i 
Common-Mode 
Rejection 
VCM = -o.2V 
fo 3.5V 
78 
86 
dB 
D. 


INPUT IMPEDANCE 
:i!: 
Differential 
5' 
10' II 4 
Q II pF 


Common-Mode 
5' 
10' II 2 
Q II pF 
<C 


OPEN·LOOP 
GAIN 
..J 


Open-Loop 
Voltage 
Gain 
Vo = 0.5V to 4V 
80 
88 
dB 
<C 


FREQUENCY 
RESPONSE 
Z 


Gain-Bandwidth 
Product 
1.4 
MHz 
0 


Slew Rate 
G=l 
0.5 
V/~s 
!;:t 
Settling Time: 
0.1% 
G = -1, 
3V Step, CL = loopF 
11 
~s 
0.01% 
G = -1, 
3V Step, CL = 100pF 
16 
~s 
a: 


OUTPUT 
W 


Voltage 
Output, 
Positive 
RL = 1oak!} to Ground 
(V+) -1 
(V+) -0.75 
V 
D. 


Negative 
RL = 100kn 
to Ground 
0.01 
0.001 
V 
0 
Positive 
RL = 100kQ to 2.5V 
(V+) -1 
(V+) -0.75 
V 


Negative 
RL = 100kQ to 2.5V 
0.12 
0.04 
V 
Positive 
RL = 10kQ to 2.5V 
(V+) -1 
(V+) -0.75 
V 


Negative 
RL = 10kQ to 2.5V 
0.5 
0.35 
V 
Short-Circuit 
Current 
-10/+4 
mA 
Capacitive 
Load Drive (stable 
operation) 
See Typical 
Curves 


POWER SUPPLY 
Specified 
Operating 
Voltage 
+5 
V 
Operating 
Range 
+2.7 
+36 
V 
Quiescent 
Current 
(per amplifier) 
170 
350 
~A 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
·C 


Operating 
Range 
-55 
+125 
·C 
Storage 
-55 
+125 
·C 


Thermal 
Resistance, 
6JA 
5-Lead SOT-23-5 
200 
·CIW 
MSOP-8 
Surface-Mount 
150 
·CIW 
SSOP-16 
Surface-Mount 
150 
oelW 


SO-8 
Surface-Mount 
150 
·CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and aU use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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OPA237UA, 
NA 
OPA2237UA, 
EA 
OPA4237UA 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
VCM = 1V 
±250 
±750 
~V 


vs Temperature(l) 
Specified 
Temperature 
Range 
±2 
±5 
~V/'C 


vs Power Supply (PSRR) 
Vs = +2.7V to +36V 
10 
30 
~VN 


Channel 
Separation 
(dual and quad) 
0.5 
~VN 


INPUT BIAS CURRENT 
Input Bias Current<2) 
VCM = lV 
-10 
-40 
nA 
Input Offset Current 
VCM = lV 
±D.5 
±10 
nA 


NOISE 
Input Voltage Noise, f = 0.1 to 10Hz 
1 
~Vp-p 
Input Voltage 
Noise 
Density, 
f = 1kHz 
28 
nW.JFiZ 


Current 
Noise 
Density, 
f = 1kHz 
60 
fAJo/Hz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage 
Range 
-0.2 
(V+) -1.5 
V 
Common-Mode 
Rejection 
VCM = -o.2V 
to 1.2V 
75 
85 
dB 


INPUT IMPEDANCE 


Differential 
5 '10'114 
1111pF 


Common-Mode 
5' 
10" 112 
1111pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage 
Gain 
Vo = 0.5V to 1.7V 
80 
88 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
1.2 
MHz 


Slew 
Rate 
G = 1 
0.5 
V/~s 
Settling Time: 0.1% 
G = -1, 
1V Step, CL = 100pF 
5 
~s 


0.01% 
G = -1, 
lV Step, CL = lOOpF 
8 
~s 


OUTPUT 


Voltage 
Output, 
Positive 
RL = 100kO: to Ground 
(V+) -1 
(V+) -0.75 
V 


Negative 
RL = 100kQ 
to Ground 
0.01 
0.001 
V 


Positive 
RL = 100kl1 to 1.35V 
(V+) -1 
(V+) -0.75 
V 
Negative 
RL = 100kl1 to 1.35V 
0.06 
0.02 
V 
Positive 
RL = 10kl1 to 1.35V 
(V+) -1 
(V+) -0.75 
V 
Negative 
RL = 10kl1 to 1.35V 
0.3 
0.2 
V 
Short-Circuit 
Current 
-51+3.5 
mA 
Capacitive 
Load Drive (stable 
operation) 
See Typical 
CUNes 


POWER SUPPLY 


Specified 
Operating 
Voltage 
+2.7 
V 
Operating 
Range 
+2.7 
+36 
V 
Quiescent 
Current 
(per amplifier) 
160 
350 
I'A 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
'c 
Operating 
Range 
-55 
+125 
'C 
Storage 
-55 
+125 
'c 


Thermal 
Resistance, 
9JA 


5-Lead SOT -23-5 
200 
'CNI/ 
MSOP-8 Surtace-Mount 
150 
'CNI/ 
SSOP-16 
Surtace-Mount 
150 
'CNI/ 
SO-8 
Surface-Mount 
150 
'CNI/ 


BURR - BROWNe 
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SPECIFICATIONS: Vs = ±15V 


OPA237UA, 
NA 
••...... 


OPA2237UA, 
EA 
M 
N 
OPA4237UA 
N 


PARAMETER 
CONOITION 
MIN 
TYP 
MAX 
UNITS 
••...... 
M 
OFFSET 
VOLTAGE 
N 


Inpul Offset Vollage 
VCM = OV 
±350 
±950 
~V 
if 
vs Temperature(1) 
Specified 
Temperature 
Range 
12.5 
±7 
~V/·C 
vs Power Supply (PSRR) 
Vs = ±1.35V 10±18V 
10 
30 
~VN 
0 


Channel Separation (dual and quad) 
0.5 
~VN 


INPUT BIAS CURRENT 


Input 
Bias 
Current(2) 
VCM = OV 
-a.5 
-40 
nA 


Input Offset Current 
VCM = OV 
±O.5 
±10 
nA 


NOISE 
Inpul Voltage Noise, I = 0.1 1010Hz 
1 
~Vp-p 
en 


Input Voltage 
Noise Density, 
f = 1kHz 
28 
nV/-.JHz 
a:: 


Current Noise Density, 
f = 1kHz 
80 
fAI-./Hz 
W 


INPUT VOLTAGE 
RANGE 
u:: 


Common-Mode 
Voltage 
Range 
(V-) -0.2 
(V+) -1.5 
V 
::J 
Common·Mode 
Rejection 
VCM = -15V 
to 13.5V 
80 
90 
dB 
a. 


INPUT IMPEDANCE 
~ 
Differential 
5' 
1CJ'lII 4 
nil 
pF 


Common-Mode 
, 
5' 
10' II 2 
nil 
pF 
« 


OPEN·LOOP 
GAIN 
..oJ 


Open-Loop 
Voltage 
Gain 
Vo = -14V 
to 13.8V 
80 
88 
dB 
« 


FREQUENCY 
RESPONSE 
Z 


Gain-Bandwidth 
Product 
1.5 
MHz 
0 


Slew Rate 
G = 1 
0.5 
V/~s 
!ci: 
Settling Time: 0.1% 
G = -1, 
10V Step, CL = l00pF 
18 
~s 
0.01% 
G = -1, 
10V Step, CL = l00pF 
21 
~s 
a:: 
OUTPUT 
W 


Voltage 
Output, 
Positive 
RL= 
l001ill 
(V+) -1.2 
(V+) -0.9 
V 
a. 


Negative 
RL= 
1001ill 
(V-) +0.5 
(V-) +0.3 
V 
0 
Positive 
RL= 
101ill 
(V+) -1.2 
(V+) -0.9 
V 
Negative 
RL = 101ill 
(V-) +1 
(V-) +0.85 
V 


Short-Circuit 
Current 
-at+4.5 
mA 
Capacitive Load Drive (stable operation) 
See Typical Curves 


POWER SUPPLY 


Specified 
Operating 
Voltage 
±15 
V 
Operating 
Range 
±1.35 
±18 
V 
Quiescent 
Current (per amplifier) 
1200 
±475 
~ 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
·C 


Operating 
Range 
-55 
+125 
°C 
Storage 
-55 
+125 
·C 


Thermal 
Resistance, 
9JA 
5-Lead SOT-23-5 
200 
·CIW 
MSOP-8 Surtace-Mounl 
150 
·CIW 
SSOP-16 
Surface-Mount 
150 
·CIW 
SO-8 
Surface-Mount 
150 
·CIW 
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PACKAGE/ORDERING 
INFORMATION 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER<'j 
RANGE 
MARKING 
NUMBER!') 


Single 
OPA237NA 
S-Lead SOT -23-S 
331 
-4O"C to +8S·C 
A37A 
OPA237NA-2S0 
OPA237NA-3K 
OPA237UA 
80-8 
Surface-Mount 
182 
-4O"C to +8S·C 
OPA237UA 
OPA237UA 


Dual 
OPA2237EA 
MSOP-8 Surtace-Mount 
337 
-4O"C to +8S·C 
B37A 
OPA2237EA-2S0 
OPA2237EA-2S00 
OPA2237UA 
80-8 
Surface-Mount 
182 
-400C 
to +85°C 
OPA2237UA 
OPA2237UA 


Quad 
OPA4237UA 
SSOP-16 Surtace-Mount 
322 
-40·C 
to +8S·C 
OPA4237UA 
OPA4237UA-2S0 
" 
OPA4237UA-2S00 


NOTE: (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix C of Burr-Brown 
IC Dala Book. (2) Models with -2S0, -2S00, and 
-3K are available only in Tape and Reel in the quantity indicated (e.g., -250 indicates 250 devices per reel). Ordering 3000 pieces of ~OPA237NA-3K" 
will get a 


single 3000 piece Tape and Reel. 80·8 
models are available in tubes or Tape and Reel. For detailed Tape and Reel mechanical information, refer to 


Appendix 
B of Burr-Brown 
Ie Data 
Book. 


Supply Voilage, V+ to V- 
36V 
Inpul Voilaga.. 
.. 
(V-) -D.7V to (V+) +0.7V 
Output Short-Circuit(l) 
Continuous 


Operating Temperature.. 
. 
-40°C to +125°C 
Storage Temperature 
-55°C to +125°C 
Junction Temperature.. 
. 
. 
+150°C 
Lead Temperature (soldering, 10s) 
300°C 


NOTE: (1) Short circuit to ground, one amplifier per package. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 
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OPA241 
OPA251 


Single-Supply, 
MicroPOWER 
OPERATIONAL 
AMPLIFIERS 


OPA251 


NC 
Offset Trim 
8 
NC 


v+ 
v+ 


Output 
Output 


Offset Trim 
v- 
4 
Offset Trim 


8~Pin DIP, 50-8 


• 
MicroPOWER: 
IQ = 24JlA 


• 
SINGLE SUPPLY OPERATION 


• 
RAIL-TO-RAIL 
OUTPUT 
SWING 


• 
WIDE SUPPLY 
RANGE 
Single Supply: +2.7V to +36V 
Dual Supply: ±1.35V to ±18V 


• 
LOW OFFSET VOLTAGE: 
±25011V max 


• 
HIGH COMMON-MODE 
REJECTION: 
124dB 


• 
HIGH OPEN-LOOP 
GAIN: 128dB 


• 
8-PIN DIP AND 50-8 
PACKAGES 


• 
BATTERY 
OPERATED 
INSTRUMENTS 


• 
PORTABLE 
DEVICES 


• 
MEDICAL 
INSTRUMENTS 


• 
TEST EQUIPMENT 


The OPA241 
and OPA251 
are specifically 
designed 


for battery powered, portable applications. 
In addition 
to very low power consumption 
(24lJ.A), these ampli- 


fiers 
feature 
low offset 
voltage, 
rail-to-rail 
output 
swing, high common-mode 
rejection, 
and high open- 


loop gain. 


The OPA241 is optimized for operation at low power 
supply 
voltage 
while the OPA251 
is optimized 
for 


high power supplies. Both op amps can operate from 
either single (+2.7V to +36V) or dual supplies (±1.35V 
to ±18V). 
The input 
common-mode 
voltage 
range 
extends 200mV below the negative supply-ideal 
for 
single supply applications. 


The OPA241 
and OPA25 I are unity-gain 
stable and 
can drive large capacitive 
loads. Special design con- 
siderations 
assure that these products are easy to use. 


High 
performance 
is maintained 
as the 
amplifiers 
swing 
to their 
specified 
limits. 
Because 
the initial 


offset voltage (±250lJ.V max) is so low, user adjust- 
ment is usually not required. 
However, 
external trim 


pins are provided for special applications. 


The OPA241 
and OPA251 
are available 
in standard 
8-pin DIP and SO-8 surface-mount 
packages. 
Both 
are fully specified 
from -40°C 
to +85°C and operate 
from -55°C 
to + 125°C. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520)746-1111 
• Twx: 
910-952-1111 


Internet: 
http://www.burr-brown.com/ 
• 
FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520) 
889·1510 
• Immediate 
Product 
Info: (800) 
548·6132 
iU~;i~ 


For Immediate Assistance, Contact Your Local Salesperson 
SPECIFICATIONS: 
Vs = 2.7V to 5V 


OPA241UA. 
PA 
OPA251UA. 
PA 


PARAMETER 
CONDITION 
MIN 
TYP(1) 
MAX 
MIN 
TYP(1) 
MAX 
UNITS 


OFFSET 
VOLTAGE 


Input Offset Voltage 
Vos 
t50 
±250 
t100 
~V 
T. = -40"C 
to +85"C 
±1oo 
±4oo 
±130 
~V 
vs Temperature 
dVos/dT 
T A = -40°C 
to +85°C 
±o.4 
±o.a 
~V/oC 


vs Power Supply 
PSRR 
Vs = 2.7V to 36V 
3 
30 
* 
* 


~VN 


T. = -40"C 
to +85"C 
Vs = 2.7V to 36V 
30 
* 


~VN 


INPUT BIAS CURRENT 
Input Bias Current(2) 
I. 
-4 
-20 
* 
* 


nA 
T. = -40"C 
to +85"C 
-25 
:I: 
nA 
Input Offset Current 
los 
to.1 
±2 
* 
* 


nA 


T. = -40"C 
to +85"C 
±2 
* 
nA 


NOtSE 
Input Voltage Noise, f = 0.1 to 10kHz 
1 
* 


~Vp-p 
Input Voltage Noise Density, f = 1kHz 
e, 
45 
* 


nVl-IHz 


Current Noise Density, f = 1kHz 
i, 
40 
* 


fAl,fHZ 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage Range 
VCM 
--{).2 
(V+) -1 
V 
Common-Mode 
Rejection Ratio 
CMRR 
VCM = --{).2V to (V+) -lV 
80 
106 
* 


dB 
T. = -40"C 
to +85"C 
VCM = OV to (V+) -lV 
80 
dB 


INPUT IMPEDANCE 
Differential 
10' II 2 
* 


nil 
pF 


Common-Mode 
109114 
* 
nil 
pF 


OPEN-LOOP 
GAIN 
Open-Loop 
Voltage Gain 
AOL 
RL= tookn, Vo = (V-)tloomV to (Vt)-1oomV 
100 
120 
* 


dB 
T.= 
-40"C 
to +85"C 
Rl = tOOk!!,Vo = (V-)ttoomV to (Vt)-1oomV 
100 
dB 
RL= 10k!!,Vo = (V-)t2OOmVto (V+)-2OOmV 
100 
120 
* 


dB 


T.= 
-40"C 
to +85"C 
RL= tOkn, Vo = (V-)t2OOmVto (Vt)-2OOmV 
100 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
GBW 
35 
* 


kHz 
Slew Rate 
SR 
Vs = 5V, G = 1 
0.01 
* 


V/~s 


Overload 
Recovery Time 
V1N• 
G = Vs 
60 
* 


~s 


OUTPUT 
Voltage Output Swing from Rail(3) 
RL = 100kn to Vs/2, 
AOL~ 70dB 
50 
:I: 
mV 
RL = 100kn to Vsl2, Aot~ 
l00dB 
75 
100 
* 


mV 


T. = -40"C 
to +85"C 
RL= 100kn to Vsl2, Aot~ 
96dB 
100 
mV 


RL = 10kn to Vs/2, 
AcL ~ 100dB 
100 
200 
* 


mV 
T. = -40"C 
to +85"C 
RL = 10kn to Vs/2, 
AOL~ 96dB 
200 
mV 
Short-Circuit 
Current 
Isc 
-24/+4 
* 


mA 
Capacitive 
Load Drive 
GLQAD 
See Typical CUNe 
* 


POWER SUPPLY 
Specified Voltage Range 
Vs 
+2.7 to +5 
:I: 
V 
Operating Voltage Range 
+2.7 
+36 
* 
* 
V 


Quiescent 
Current 
10 
10= 0 
±24 
±28 
* 
~ 
T. = -40"C 
10 +85"C 
10= 0 
134 
~A 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
* 
* 


·C 


Operating 
Range 
-55 
+125 
* 
* 


"C 


Storage 
Range 
-55 
+125 
* 
* 


°C 
Thermal Resistance 
OJ, 


8-Pin DIP 
100 
* 


·CIW 


SO·8 Surface Mount 
150 
* 


°CIW 


* Specifications 
the same as OPA241UA, 
PA. 


NOTES: (1) Vs = +5V. (2) The negative sign indicates 
input bias current flows out of the input terminals. 
(3) Output voltage 
swings are measured 
between the 
output and power supply 
rails. 


The information provided herein is believed to be reliable: however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
IE:lE:lI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS: Vs = ±15V 


OPA241UA, 
PA 
OPA251UA, 
PA 
~ 


MIN 
TVP 
MAX 
UNITS 
,... 
PARAMETER 
CONDITION 
MIN 
TVP 
MAX 
~ 
OFFSET 
VOLTAGE 
N 


Input 
Offset 
Voltage 
Vos 
±100 
±5O 
±25O 
~V 


~ 
T. = --40"(; 
10 +85°C 
±15O 
±l00 
±300 
~V 


V$ Temperature 
dVos/dT 
TA = -40°C 
to +85°C 
±a.5 
±a.5 
~vrc 0 
vs Power Supply 
PSRR 
Vs = ±1.35V to ±18V 
* 
* 
3 
30 
~VN 


TA = -40OC to +85°C 
Vs = ±1.35V to ±18V 
* 


30 
~VN 


INPUT BIAS CURRENT 


Input 
Bias 
Current(1) 
I. 
* 
* 


--4 
-20 
nA 


T. = --40"(; 10 +85°C 
* 


-25 
nA 


Input Offset Current 
los 
* 
* 
±D.l 
±2 
nA 


T. = --40"(; 10 +85°C 
* 
±2 
nA 
en 


NOISE 
a: 


Input Voltage Noise, f = 0.1 to 10kHz 
* 


1 
~Vp-p 
W 


Input 
Voltage 
Noise 
Density, 
f = 1kHz 
e, 
::: 
45 
nVl.JHz 
i:L 


Current 
Noise 
Density, 
f = 1kHz 
i, 
:;: 
40 
fAl.JHz 
::J 
INPUT VOLTAGE 
RANGE 
a- 


Common-Mode 
Voltage 
Range 
VCM 
(V-) --0,2 
(V+) -1 
V 
~ 
Common-Mode Rejection Ratio 
CMRR 
VCM = -15.2V 
to 14V 
* 


100 
124 
dB 
« 
T A = -40OC to +85°C 
VCM = 
-15V 
to 14V 
100 
dB 


INPUT IMPEDANCE 
...J 


Differential 
* 


1lJ6 II 2 
nil 
pF 
« 


Common-Mode 
* 


1lJ6114 
nil 
pF 
Z 


OPEN-LOOP 
GAIN 
0 


Open-Loop 
Voltage 
Gain 
AOL 
RL = l00k!l, 
Vo = -14.75V 
to +14,75V 
* 


100 
128 
dB 
~ 
TA = -40OC to +85°C 
RL = l00k!l, 
Vo = -14,75V 
to +14,75V 
100 
dB 
RL = 20k!l. 
Vo = -14.7V 
to +14.7V 
* 


100 
128 
dB 
a: 
TA = :-40OC to +85°C 
RL = 20k!l, 
Vo = -14.7V 
to +14.7V 
100 
dB 
W 
FREQUENCY 
RESPONSE 
a- 


Gain-Bandwidth 
Product 
GBW 
* 
35 
kHz 
0 


Slew Rate 
SR 
G = 1 
* 
0.01 
VI~s 


Overload 
Recovery 
Time 
V1N• 
G = Vs 
* 
50 
~s 


OUTPUT 


Voltage 
Output 
Swing 
from 
Rail(2) 
RL = look!l, 
~ 
~ 70dB 
* 
50 
mV 


RL = lookn, 
~ 
~ l00dB 
* 
75 
250 
mV 


T••.= -40OC to 
+85°C 
RL = look!l, 
~~ 
96dB 
250 
mV 


RL = 20k!l, 
AOL 
~ 100dB 
* 


100 
300 
mV 


T••.= -40OC to 
+85°C 
RL = 20k!l, 
~ 
~ 96dB 
300 
mV 


Short-Circuit 
Current 
Isc 
* 
-21/+4 
mA 


Capacitive 
Load 
Drive 
CLOAD 
* 
See 
Typical 
Curve 


POWER SUPPLY 


Specified 
Voltage 
Range 
Vs 
* 


±15 
V 


Operating 
Voltage 
Range 
* 
* 


±1.35 
±18 
V 


Quiescent 
Current 
10 
10= 0 
* 
±27 
±38 
~A 


T A = -40OC to 
+85°C 
10= 0 
±45 
~A 


TEMPERATURE 
RANGE 


Specified 
Range 
* 
* 


--40 
+85 
°C 


Operating 
Range 
:I: 
:I: 
-55 
+125 
°C 


Storage 
Range 
* 
* 
-55 
+125 
°C 


Thermal 
Resistance 
OJ' 


8-Pin 
DIP 
* 


100 
°CIW 


SO-8 
Surface 
Mount 
:I: 
150 
°CIW 


* Specifications 
the 
same 
as 
OPA251 
UA. 
PA. 


NOTES: 
(1) 
The 
negative 
sign 
indicates 
input 
bias 
current 
flows 
out 
of the 
input 
terminals. 
(2) 
Output 
voltage 
swings 
are 
measured 
between 
the 
output 
and 


power 
supply 
rails. 


BURR - BROWNe 
IE3E31 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Supply Voltage, v+ to V- 
36V 


Input Voltage!') 
. 
(V-) -C.5V to (V+) +0.5V 


Output 
Short 
Circuit 
to Ground.. 
. 
. 
Continuous 
Operating Temperature _ 
-55°C 
to +125°C 
Storage Temperature.. 
. 
-55OC to +125°C 


Junction 
Temperature.. 
. 
15Doe 


Lead Temperature 
(soldering, 
10s) 
300·C 


NOTES: 
(1) Stresses above these ratings may cause permanent damage. 


(2) Input terminals 
are diode-clamped 
to the power supply rails. Input signals 
that can swing more that O.5V beyond the supply rails should be current- 
limited to SmA or less. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


OPA241PA 
8·Pin Plastic DIP 
006 
-4QoC to +85°C 
OPA241UA 
SO-8 Surtace Mount 
182 
-40°C 
to +85°C 


OPA251PA 
8-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA251UA 
SO-8 Surtace Mount 
182 
-40·C 
to +85·C 


Tltis integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision 
integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


BURR-BROWNe 
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BURR-BROWN® 
IElElI 
OPA277 
OPA2277 
OPA4277 


High Precision 
OPERATIONAL AMPLIFIERS 


• 
ULTRA 
LOW OFFSET 
VOLTAGE: 
10~V 


• 
ULTRA 
LOW DRIFT: :±D.1~VrC 


• 
HIGH OPEN-LOOP 
GAIN: 
134dB 


• 
HIGH COMMON-MODE 
REJECTION: 
140dB 


• 
HIGH POWER SUPPLY 
REJECTION: 
130dB 


• 
LOW BIAS 
CURRENT: 
1nA max 


• 
WIDE SUPPLY 
RANGE: 
:±2V to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
~amp 


• 
SINGLE, 
DUAL, 
AND QUAD VERSIONS 


• 
REPLACES 
OP-07, 
op-n, 
OP-1n 


• 
TRANSDUCER 
AMPLIFIER 


• 
BRIDGE AMPLIFIER 


• 
TEMPERATURE 
MEASUREMENTS 


• 
STRAIN 
GAGE 
AMPLIFIER 


• 
PRECISION 
INTEGRATOR 


• 
BATTERY 
POWERED 
INSTRUMENTS 


• 
TEST EQUIPMENT 


The OPA277 series precision op amps replace the industry 
standard OP-177. They offer improved noise, wider output 
voltage swing, and are twice as fast with half the quiescent 
current. Features include ultra low offset voltage and drift, low 
bias current, high common-mode 
rejection, and high power 
supply rejection. Single, dual, and quad versions have identical 
specifications for maximum design flexibility. 


OPA277 series op amps operate from ±2V to ±18V supplies 
with excellent 
performance. 
Unlike 
most op amps which 


are specified at only one supply voltage, the OPA277 series 
is specified 
for real-world 
applications; 
a single limit ap- 


plies over the ±5V to ±15V supply range. High performance 
is maintained as the amplifiers swing to their specified limits. 
Because the initial offset voltage (±20!1V max) is so low, user 
adjustment is usually not required. However, the single version 
(OPA277) provides external trim pins for special applications. 


OPA277 op amps are easy to use and free from phase inversion 
and overload problems found in some other op amps. They are 
stable in unity gain and provide excellent dynamic behavior 
over a wide range of load conditions. Dual and quad versions 
feature completely independent circuitry for lowest crosstalk 
and freedom from interaction, even when overdriven or over- 
loaded. 


Single (OPA277) and dual (OPA2277) versions are available 
in 8-pin DIP and SO-8 surface-mount 
packages. The quad 
(OPA4277) comes in l4-pin DIP and SO-14 surface-mount 
packages. All are fully specified from -4Q°C to +85°C and 
operate from -55°C to + 125°C. 


8-PinDIP,50-8 
14-PlnDIP,50-1. 


-Alrpcrl 
__ 
'1IoIIng_:P08oJI114OO, 
T..-.,AZI$734, 
S•••••_:I7305. 
Tucsonlllwl.,T..-.,AZ 
857llI, TeI:(52O)74&-1111' 
Twr.I1M52-1111 
_~.bun'-llrvwn.con>" 
FAXUno:(IOO)SCMl33(U~OnIyl' ~:BBRCOAP' 
T••••:_ 
• FAX:(5201_1510._._1_(100)548-4132 
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SPECIFICATIONS: Vs = ±5V to Vs = ±15V 


!oJ. T. = +25OC, and RL = 2tcO, unless 0Ihe1Wise noted. 
Boldface 
1imi1sapply oyer !he specified 
temperature 
range, -4O"C to ..a5OC. 


OPA277PA, 
UA 


OPA277P,U 
OPA2277PA, 
UA 
OPA2277P, 
U 
OPM277PA, 
UA 


PARAMETER 
CONDlTlON 
- 


TYPI') 
MAX 
MIN 
TYPI'I 
MAX 
UNrr5 


OFFSET 
VOlTAGE 
Input Offset Voltage: 
Vos 
OPA2T7P, 
U (high grade, single) 
±10 
:120 
"V 
OPKJ2T7P, 
U (high grade, dual) 
±10 
:125 
"V 
All PA, UA Versions 
±20 
±SO 
"V 
Input 
~ 
Voltage 
0_ 
Temperature 
OPA2T7P, 
U (high grade, single) 
T. = -wac 
to ..a5ac 
:130 
"V 
OPKJ2np, 
U (high grade, dual) 
T.= 
-wac 
to..a5ac 
:!SO 
"V 
All PA, UA Versions 
T. = -wac 
to..a5ac 
±tOO 
"V 
Input 
~ 
Voltage 
Drift 
dV",/dT 
OPA2T7P, 
U (high grade, single) 
T. = -wac 
to ..a5ac 
:lfI.l 
jj).15 
"VI"C 
OPKJ2np, 
U (high grade, dual) 
T. = -wac 
to ..a5ac 
:lfI.1 
:!D.25 
"VI"C 
All PA, UA Versions 
T. = -wac 
to ..a5ac 
:!D.15 
±t 
"VI"C 


Input Offset Voltage: (all models) 
vsTime 
0.2 
* 
"Vlmo 
vs Power Supply 
PSRR 
Vs =:I2V 
to ±18V 
:lfI.3 
:!D.5 
* 
±1 
llYN 
T. = -40"C 
to ..a5ac 
Vs =:I2V 
to ±18V 
:lfI.5 
±t 
llYN 
Channel separation 
(dual, quad) 
de 
0.1 
* 
llYN 


INPUT BIAS CURRENT 
Input Bias Current 
I. 
:lfI.5 
±1 
* 


:12.8 
nA 
T. = -wac 
to ..a5ac 
±2 
:il4 
nA 
Input Offset Current 
los 
:lfI.5 
±1 
* 


:12.8 
nA 
T. = -wac 
to ..as"C 
:12 
:il4 
nA 


NOISE 
Input Voltage Noise, 1 = 0.1 to 10Hz 
0.22 
* 
"Vp-p 
0.11 
* 
"Vrms 
Input Voltage Noise Density, 1 = 10Hz 
en 
12 
* 
nVl.JHz 


1 = 100Hz 
8 
* 
nVl.JHz 


f=lkHz 
8 
* 
nVl.JHz 


f = 10kHz 
8 
* 
nVl.JHz 


Current Noise Density, t = 1kHz 
in 
0.2 
* 
pAl.JHz 


INPUT VOLTAGE 
RANGE 
Common-Mode 
Voltage Range 
VCM 
(V-) 
+2 
(V+) -2 
* 
* 
V 
Common-Mode 
Rejection 
CMRR 
VCM = (V-) +2V to (V+) -2V 
130 
140 
115 
* 
dB 
T. = -wac 
to ..a5ac 
VCM = (V-) +2V to (V+) -2V 
128 
115 
dB 


INPUT IMPEDANCE 
Differential 
100 113 
* 
MO II pF 
Common-Mode 
VCM = (V-) +2V to (V+) -2V 
250 113 
* 
0011 
pF 


OPEN-LOOP 
GAIN 
Open-Loop 
Voltage Gain 
Aa. 
Vo = (V-)+O.5V 10(V+)-12V, 1\ = 10kQ 
140 
* 
dB 
Vo = (V-)+O.5V10(V+)-1.5V, RL= 2kll 
126 
134 
* 
* 
dB 
T. = -wac 
to ..a5oe 
Vo = (V-)+O.5Vto (V+)-1.5V, RL= 2kll 
126 
* 
dB 


FREQUENCY 
RESPONSE 
Gain-Bandwidlh 
Product 
GBW 
1 
* 
MHz 
Slew Rate 
SR 
0.8 
* 
VII'S 
settling 
TIme, 0.1% 
Vs = ±15V, G = I, 10V Step 
14 
* 
I'S 
0.01% 
Vs = ±15V, G = I, 10V Step 
16 
* 
"S 
Ove~oad 
Recovel'f 
TIme 
VtN·G 
:;:;Vs 
3 
* 
I'S 
Total Hannonic 
Distortion 
+ Noise 
THD+N 
1kHz, G = 1, Vo = 3.5Vrms 
0.002 
* 
% 


OUTPUT 
Voltage Output 
RL = 10ka 
(V-) +0.5 
(V+) -1.2 
* 
* 
V 
T. = -woe 
to +85°e 
RL = 10ka 
(V-) 
+0.5 
(V+) -1.2 
* 
* 
V 
RL= 2kO 
(V-) +1.5 
(V+)-1.5 
* 
* 
V 
T. = -woe 
to ..a5'e 
RL= 2kO 
(V-) 
+1.5 
(V+) -1.5 
* 
* 
V 
Shoo-Circun 
Current 
150 
±35 
* 
mA 
Capacitive 
Load Drive 
CLQAO 
See Typical Curve 
* 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility lorinaocuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility tor the use of !his inlormation, 
and all use 01such information 
shall be entirely at the users own risk. Prices and SpeciflC8tions are subject to change 
without notice. No patent rights or licenses to any of the circuris described herein are implied or granted 10any third pa~. 
BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in ~fe support devices and/or syslems. 
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SPECIFICATIONS: Vs = ±5V to Vs = ±15V (CONT) 


OPA277PA, 
UA 


OPA277P,U 
OPA2277PA, 
UA 


OPA2277P, 
U 
OPA4277PA, 
UA 


PARAMETER 
CONDfTlON 
MlN 
TYp('1 
MAX 
MIN 
TYf'l'1 
MAX 
UNITS 


POWER SUPPLY 
Specified 
Voltage Range 
Vs 
is 
±15 
* 
* 


V 


Operating 
Voltage Range 
±2 
±18 
* 
* 


V 


Quiescent 
Current (per amplifier) 
Ie 
10= 0 
±700 
±825 
* 
* 
Il-' 
T. = -<IO"C 
to +85·C 
1e=0 
:!tOO 
* 
Il-' 


TEMPERATURE 
RANGE 
Specified 
Range 
-40 
85 
* 
* 


·C 
Operating 
Range 
-55 
125 
* 
* 
·C 
Storage 
Range 
-55 
125 
* 
* 
·C 
Thermal 
Resistance 
9,JA 
so-e 
Surface-Mount 
150 
* 


"CIW 


&oPin DIP 
100 
* 


"CIW 


14-Pin DIP 
80 
* 


"CIW 


50-14 
Surfaoe-Mount 
100 
* 


"CIW 
* Specifications 
same as OPA277P, 
U. 


NOTE: (1) Vs = ±15V. 


ABSOLUTE 
MAXIMUM 
RATlNGS(1) 


Supply Voltage 
._ 
__................•................................................... 
36V 
Input Voltage 
(V-) -{).7V 
to (V+) +O.7V 
Qutput Short-CiraJil{2l 
_ 
__ _ 
Continuous 
Operating 
Temperature 
._ 
_ 
_ 
-55OC to +125OC 
Storage Temperature 
-55OC 10 +125OC 
Junction Temperature 
1500C 
Lead Temperatul1l 
(soldering, 
1Os) 
_ 
3000C 


NOTE: 
(1) Stresses 
above 
these 
rating 
may cause 
permanent 
damage. 


Exposure to absolute maximum conditions for extended periods may degrade 
device reliability. (2) Short-eirwR 
to ground, one amplifier 
per pacl<age. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


TIlis integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle perfonnance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


OFFSET 
OFFSET 
PACKAGE 
VOLTAGE 
VOLTAGE 
DRIFT 
DRAWING 
TEMPERATURE 
ORDERING 
TRANSPORT 
PRODUCT 
ma", 
IlV 
ma", 
Ilvrc 
PACKAGE 
_BEAl') 
RANGE 
NUMBER(2) 
MEDIA 


Slngle 
OPI4Z17PA 
±SO 
±1 
8-Pin DIP 
006 
-4OOC to +85OC 
OPI4Z17PA 
Rails 
OPI4Z17P 
±20 
±O.15 
8-Pin DIP 
006 
-4OOC to +85OC 
OPA277P 
Ralls 
OPA277UA 
±SO 
±1 
so-e 
Surfaoe Mount 
182 
-4OOC to +85OC 
OPA277UA 
Rails 
OPA277UAI2K5 
Tape and Reel 
OPA277U 
±20 
±O.15 
so-e 
Surfaoe Mount 
182 
-4OOC to +85OC 
OPI4Z17U 
Rails 
OPA277U12K5 
Tape and Reel 


Dual 
OPA2277PA 
±SO 
±O.25 
8-Pin DIP 
006 
-4OOC to +85OC 
OPA2277PA 
Rails 
OPA2277P 
±25 
±1 
8-Pin DIP 
006 
-4OOC to +85OC 
OPA2277P 
Rails 
OPA2277UA 
±SO 
±O.25 
so-e 
Surfaoe Mount 
182 
-4OOC to +85OC 
OPA2277UA 
Rails 
OPA2277UAI2K5 
Tape and Reel 
OPA2277U 
±25 
±1 
so-e 
Surface Mount 
182 
-4OOC 10 +85OC 
OPA2277U 
Ralls 
OPA2277UAI2K5 
Tape and Reel 


Quad 
OPA4277PA 
±SO 
±1 
14-Pin DIP 
010 
-4OOC to +85OC 
OPA4277PA 
Rails 
OPA4277UA 
±SO 
±1 
So-14 Surface Mount 
235 
-4OOC to +85OC 
OPA4277UA 
Rails 
OPA4277UAI2K5 
Tape and Reel 


NOTE: (1) For detailed drawing and dimension table, please see end of data shee~ or Appendix C of Burr-Brown 
IC Data 8001<.(2) Products followed by a slash 
(I) are only available 
In Tape and Reel in the quantities 
indicated (e.g. 12K5 indicates 2500 devices per reel). Ordering 2500 pieces of "OPA277UAI2K5" 
win get 
a single 2500 piece Tape and Reel. For detailed Tape and Reel mechanical 
information, 
reler to Appendix 
B 01 Burr-Brown 
IC Data Book. 
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BURR - BROWN® 
1E3E31 
OPA336 
OPA2336 
OPA4336 


SINGLE-SUPPLY, 
MicroPOWER 
CMOS OPERATIONAL 
AMPLIFIERS 
MicroAmplifier 
M 
Series 


• 
SINGLE 
SUPPLY 
OPERATION 


• 
RAIL-TO-RAIL 
OUTPUT (within 3mV) 


• 
MicroPOWER: 
10= 20J1A!Amplifier 


• 
MicroSlZE 
PACKAGES 


• 
LOW OFFSET 
VOLTAGE: 
1251lV max 


• 
SPECIFIED 
FROM Vs = 2.3V to 5.5V 


• 
SINGLE, 
DUAL, 
AND QUAD VERSIONS(l) 


• 
BATIERY 
POWERED 
INSTRUMENTS 


• 
PORTABLE 
DEVICES 


• 
HIGH IMPEDANCE 
APPLICATIONS 


• 
PHOTO DIODE PRE-AMPS 


• 
PRECISION 
INTEGRATORS 


• 
MEDICAL 
INSTRUMENTS 


• 
TEST EQUIPMENT 


OPA336 series micropower CMOS operational 
ampli- 


fiers are designed 
for battery 
powered 
applications. 
They operate on a single supply with operation as low 
as 2.1 V. The output is rail-to-rail and swings to within 
3m V of the supplies with a IOOkQ load. The common- 
mode range extends to the negative supply-ideal 
for 
single-supply 
applications. 
Single, 
dual, 
and 
quad 
versions 
have identical 
specifications 
for maximum 
design flexibility. 


In addition 
to small size and low quiescent 
current 


(20IlNampHfier), 
they 
feature 
low 
offset 
voltage 


(1251lV max), low input bias current (lpA), 
and high 
open-loop 
gain (115dB). 
Dual and quad designs fea- 
ture 
completely 
independent 
circuitry 
for 
lowest 
crosstalk and freedom from interaction. 


OPA336 packages are the tiny 5-lead SOT-23-5 surface 
mount, SO-8 surface-mount, 
and 8-pin DIP. OPA2336 
comes in the miniature MSOP-8 surface-mount, 
SO-8 
surface-mount, 
and 
8-pin 
DIP packages. 
OPA4336 
packages are the space-saving 
SSOP-16 surface-mount 
and the l4-pin DIP. All are specified from -40°C 
to 
+85°C 
and 
operate 
from 
-55°C 
to 
+125°C. 
A 
macromodel 
is available for design analysis. 


OPA336 
OPA336 
OPA2336 


0 
0 
O"'~,. 
NC 
8 
NC 
y+ 


y- 
2 
y+ 
OutB 
+1 


+In 
3 
4 
-In 
Output 
-In B 


y- 
4 
NC 
+In B 


SOT-23-5 


8-Pin DIP, 50-8 
8-Pin DIP, 50-8, 
MSOP-8 


BURR - BROWN_ 
IEII31 


Or, Call Cuslomer Service aI1·800·548·6132 (USA Only) 


SPECIFICATIONS: 
Vs = 2.3V to 5.5V 


OPA336NA. 
PA. UA 
M 
M 
OPA336N. 
p. U 
OPA2336EA. 
PA. UA 
N 
OPA2336E. 
p. U 
OPA4336EA. 
PA 
cD 
PARAMETER 
CONDITION 
MIN 
TYP(') 
MAX 
MIN 
TYP(I) 
MAX 
UNITS 
M 
M 
OFFSET 
VOLTAGE 
~ 
Input Offset Voltage 
Ves 
±60 
±125 
* 


±500 
~V 


YS Temperature 
dVe</Of 
±1.S 
* 


~VI·C 
0 


vs Power Supply 
PSRR 
Vs = 2.3V to 5.5V 
25 
100 
* 
* 


~VN 


TA = -40°C 
to +85°C 
Vs = 2.3V to 5.5V 
130 
* 


~VN 
Channel Separation, 
de 
0.1 
* 
~VN 


INPUT BIAS CURRENT 
Input Bias Current 
I. 
±1 
±10 
* 


.,. 
pA 


TA = -40"e 
10 +8S·C 
±60 
* 


pA 
en 
Input Offset Current 
los 
±1 
±10 
* 
* 
pA 
a: 
NOISE 
W 


Input Voltage Noise. f = 0.1 to 10Hz 
3 
* 


~Vp-p 
u:::: 
Input Vottage Noise Density, f = 1kHz 
eo 
40 
* 


nVl-.fHZ 
:::i 
Current Noise Density, f = 1kHz 
io 
30 
* 
fAJ-.fHZ 


INPUT VOLTAGE 
RANGE 
a. 


Common-Mode 
Voltage Range 
VOM 
-0.2 
(V+) -1 
* 
* 
V 
~ 


Common-Mode 
Rejection 
Ratio 
CMRR 
-o.2V 
< VCM < (V+) -1V 
80 
90 
76 
86 
dB 
« 
T A = -40OC to +85°C 
-o.2V 
< VCM < (V+) -1V 
76 
74 
dB 
..J 


INPUT IMPEDANCE 
« 
Differential 
10'3 II 2 
* 


nil 
pF 
Z 
Common-Mode 
10'3 II 4 
* 


nil 
pF 
0 
OPEN-LOOP 
GAIN 
!;: 
Open-Loop 
Voltage Gain 
AOL 
RL= 25kll, loamV < Vo < (V+) -loamV 
100 
115 
90 
* 
dB 
TA= -40OC to +85°C 
Ac = 25kQ, loamV < Vo < (V+) -1oamV 
100 
90 
dB 
a: 
f\ = 5kQ. 500mV < Vo < (V+) -500mV 
90 
106 
* 
* 


dB 
TA = -40"e 
10 +8S"e 
f\ = 5kQ, 500mV < Vo < (V+) -5OOmV 
90 
* 


dB 
W 


FREQUENCY 
RESPONSE 
a. 


Gain-Bandwidth 
Product 
GBW 
Vs = SV, G = 1 
100 
* 
kHz 
0 


Slew Rate 
SR 
Vs = 5V, G = 1 
0.03 
* 
V/~s 
Overload 
Recovery Time 
V1N• 
G = Vs 
100 
* 
~s 


OUTPUT 
Voltage Output Swing from Rail(2) 
RL = lookn, 
AcL > 70dB 
3 
* 
mV 


RL = 25kn, AcL > 90dB 
20 
100 
* 
* 
mV 


T A = -40ac to +85°C 
RL = 25kn, AcL > 90dB 
100 
* 
mV 


RL= 5kn, AcL > 90dB 
70 
500 
* 
* 


mV 


TA = -40"e 
10 +85°C 
RL= 5kn, AcL > 90dB 
500 
* 


mV 
Short-Circuit 
Current 
150 
±5 
* 


mA 


Capacitive 
Load Drive 
CLOAD 
See Text 
* 
pF 


POWER SUPPLY 
Specified Voltage Range 
Vs 
2.3 
5.5 
* 
* 


V 
Minimum Operating 
Voltage 
2.1 
* 
V 
Quiescent 
Current (per amplifier) 
10 
10= a 
20 
32 
* 
* 


~A 


TA = -40°C 
to +85°C 
10= a 
36 
* 


~A 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
* 
* 


·C 
Operating 
Range 
-55 
+125 
* 
* 
·C 
Storage Range 
-55 
+125 
* 
* 


·C 
Thermal 
Resistance 
OJ' 


SOT-23-5 Surtace-Mount 
200 
* 


"CIW 
MSOP-8 Surface-Mount 
150 
* 


"CIW 


SO-8 Surface-Mount 
150 
* 


·CIW 
8-Pin DIP 
100 
* 


·CIW 


SSOP-16 
Surtace-Mount 
100 
* 


·CIW 
14-Pin DIP 
80 
* 


"CIW 


*Specifications 
same as OPA2336E, 
P, U. 


NOTES: (1) Vs = +5V. (2) Output voltage swings are measured 
between the output and positive and negative power supply rails. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies oromissions. 
BUR A-BROWN assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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DIP 
Top View 


Out A 
OUID 
-In A 
-In 0 
+lnA 
+In 0 
V+ 
V- 


+In B 
+lnC 
-In B 


-In C 


OutB 


OulC 
NC 


Supply Voltage 
5.5V 
Signal Input Terminals, 
Voltage(').. 
. 
(V-) -o.3V 
to (V+) +0.3V 
Current(2) 
10mA 
Output 
Short·Circuit<3) 
. 
Continuous 
Operating 
Temperature 
-55OC to +125°C 


Storage 
Temperature.. 
. -55OC 
to +125°C 
Junction Temperature 
1500C 


Lead Temperature 
(soldering, 
105).. 
.. 
300°C 


NOTES: (1) Stresses above these ratings may cause permanent damage. 


(2) 
Input 
terminals 
are 
diode·clamped 
to the 
power 
supply 
rails. 
Input 
signals 
that can swing more than O.3V beyond the supply rails should be current- 
limited to 10mA 
or less. (3) Short-circuit to ground, one amplifier per 
package. 


A 
ELECTROSTATIC 
J.l:Ia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD, Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage, 


ESD damage can range from subtle perlormance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


PACKAGE 
SPECIFIED 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
TRANSPORT 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 
MARKING 
NUMBER(') 
MEDIA 


Single 
OPA336NA 
5-Lead SOT -23-5 
331 
-40oe 
to +85°e 
A36(3) 
OPA336NA-250 
Tape and Reel 


OPA336NA-3K 
Tape and Reel 


OPA336N 
5-Lead SOT-23-5 
331 
-40°C 
to +85°e 
A36(3) 
OPA336N-250 
Tape and Reel 


OPA336N-3K 
Tape and Reel 


OPA336PA 
8-Pin DIP 
006 
-40°C 
to +85°e 
OPA336PA 
OPA336PA 
Rails 
OPA336P 
8-Pin DIP 
006 
-40OC to +85°C 
OPA336P 
OPA336P 
Rails 
OPA336UA 
SO-8 Surface-Mount 
182 
-40OC to +85·C 
OPA336UA 
OPA336UA 
Rails(4) 


OPA336U 
SO-8 Surface-Mount 
182 
-40OC to +85°C 
OPA336U 
OPA336U 
Rails(4) 


Dual 
OPA2336PA 
8-Pin DIP 
006 
-40°C 
to +85°C 
OPA2336PA 
OPA2336PA 
Rails 
OPA2336P 
8-Pin DIP 
006 
-40oe 
to +85°e 
OPA2336P 
OPA2336P 
Rails 
OPA2336UA 
SO-8 Surface-Mount 
182 
-40°C 
to +85°C 
OPA2336UA 
OPA2336UA 
Rails(4) 


OPA2336U 
SO-8 Surface-Mount 
182 
-40·C 
to +85°C 
OPA2336U 
OPA2336U 
Rails(4) 


OPA2336EA 
MSOP-8 Surface-Mount 
337 
-40oe 
to +85°e 
B36(3) 
OPA2336EA-250 
Tape and Reel 
OPA2336EA-25oo 
Tape and Reel 
OPA2336E 
MSOP-8 Surface-Mount 
337 
-40OC to +85°C 
B36(3) 
OPA2336E-250 
Tape and Reel 
OPA2336E-2500 
Tape and Reel 


Quad 
OPA4336EA 
SSOP-16 
Surface-Mount 
322 
-40°C 
to +85°C 
OPA4336EA 
OPA4336EA-250 
Tape and Reel 
OPA4336EA-2500 
Tape and Reel 
OPA4336PA 
14-Pin DIP 
010 
-40°C 
to +85°C 
OPA4336PA 
OPA4336PA 
Rails 


NOTES: (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix C of Burr-Brown Ie Data Book. (2) Models with -250, -2500, and 
-3K are avaIlable only in Tape and Reel in the quantities indicated (e.g., -250 indicates 250 devices per reel). Ordering 3000 pieces of "OPA336NA-3K" will get 
a single 3000 piece Tape and Reel. For detailed Tape and Reel mechanical information, refer to Appendix B of Burr-Brown Ie Data Book. (3) Grade will be marked 
on the Reel. (4) SO-8 models also available in Tape and Reel. 
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BURR - BROWN® 
IElElI 
OPA340 
OPA2340 
OPA4340 


SINGLE-SUPPLY, RAll- TO-RAil 
OPERATIONAL AMPLIFIERS 
MicroAmplifierr 
M 
Series 


• 
RAIL-TO-RAIL 
INPUT 


• 
RAIL- TO-RAIL 
OUTPUT (within 1mV) 


• 
MicroSlZE PACKAGES 


• 
WIDE BANDWIDTH: 
5.5MHz 


• 
HIGH SLEW RATE: 6V1)lS 


• 
LOW THD+NOISE: 
0.0007% 
(f = 1kHz) 


• 
LOW QUIESCENT CURRENT: 750!-iAIchannei 


• 
SINGLE, 
DUAL, AND QUAD 


OPA340 series rail-to-rail CMOS operational amplifi- 
ers are optimized for low voltage. single supply opera- 
tion. Rail-to-rail input/output and high speed operation 
make them ideal for driving sampling analog-to-digital 
converters. 
They are also well suited for general pur- 
pose and audio applications 
as well as providing 
UV 
conversion 
at the output 
of Of A converters. 
Single, 


dual, and quad versions have identical 
specifications 
for design flexibility. 


The OPA340 series operates on a single supply as low as 
2.5V with an input common-mode 
voltage range that 
extends 500m V below ground and 500m V above the 
positive supply. Output voltage swing is to within ImV 


• 
DRIVING 
AID CONVERTERS 


• 
PCMCIA 
CARDS 


• 
DATA ACQUISITION 


• 
PROCESS 
CONTROL 


• 
AUDIO 
PROCESSING 


• 
COMMUNICATIONS 


• 
ACTIVE 
FILTERS 


• 
TEST 
EQUIPMENT 


of the supply rails with a lOOill load. They offer excel- 
lent dynamic response (BW ='5.5MHz, SR = 6Vflls), yet 
quiescent current is only 750JlA. Dual and quad designs 
feature 
completely 
independent 
circuitry 
for lowest 
crosstalk and freedom from interaction. 


The single 
(OPA340) 
packages 
are the tiny 5-lead 
SOT-23-5 
surface 
mount, 
SO-8 surface 
mount, 
and 
8-pin DIP. The dual (OPA2340) 
comes in the minia- 
ture MSOP-8 
surface 
mount, 
SO-8 
surface 
mount, 


and 8-pin DIP packages. 
The quad (OPA4340) 
pack- 
ages are the space-saving 
SSOP-16 
surface 
mount, 


SO-14 
surface 
mount, 
and the 14-pin DIP. All are 
specified 
from -40°C 
to +85°C 
and operate 
from 
-55°C 
to +125°C. A SPICE macro model is available 
for design analysis. 


OPA340 


OUt~5V+ 
v- 
2 


+In 3 
+ - 
4 
-In 


SOT-23-5 


BURR-BROWNI!I 
IElEU 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS: 
Vs = 2.7V to 5V 


OPA340NA, 
PA, UA 
OPA2340EA, 
PA, UA 


OPA4340EA, 
PA, UA 


PARAMETER 
CONDITION 
MIN 
TYP(l) 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
Vos 
Vs = SV 
±1S0 
±SOO 
~V 


vs Temperature 
dVosidT 
±2.S 
~Vf'C 


vs Power Supply 
PSRR 
Vs = 2.7V to S.SV, VCM = OV 
, 


30 
120 
~VN 


T A = -40oc to +8SOC 
VS = 2.7V to S.5V, VCM = OV 
120 
~VN 
Channel Separation, 
de 
0.2 
~VN 


INPUT BIAS CURRENT 
Input Bias Current 
I. 
±0.2 
±10 
pA 


T A = -40OC to +8SOC 
:lfiO 
pA 


Input Offset Current 
105 
±0.2 
±10 
pA 


NOISE 
Inpul Voltage Noise, I = 0.1 to 50kHz 
8 
,.Nrms 
Input Voltage Noise Density, f = 1kHz 
e, 
25 
nW-IHz 


Current Noise Density, f = 1kHz 
i, 
3 
fAI-IHz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage Range 
VCM 
-0.3 
(V+) +0.3 
V 
Common·Mode 
Rejection 
Ratio 
CMRR 
-o.3V 
< VCM < (V+) -1.8V 
80 
92 
dB 
Vs = 5V, -o.3V 
< VCM < 5.3V 
70 
84 
dB 
Vs = 2.7V, -o.3V < VO~ < 3V 
66 
80 
dB 


INPUT IMPEDANCE 
Differential 
10" 
II 3 
il 
II pF 
Common-Mode 
10" 
II 6 
il 
II pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
AOL 
Rl = 1ookil, 
5mV < Vo < (V+) -5mV 
106 
124 
dB 
T A = -40OC to +8SOC 
Rl = 1ookil, 
5mV < Vo < (V+) -5mV 
106 
dB 
Rl = 1Okn, 50mV < Vo < (V+) -50mV 
100 
120 
dB 


TA = -40oC 
to +85°C 
Rl = 10kn, 
50mV < Vo < (V+) -50mV 
100 
dB 
. 
Rl = 2kn, 200mV 
< Vo < (V+) -200mV 
94 
114 
dB 


TA = -40°C 
to +85OC 
Rl = 2kn, 200mV 
< Vo < (V+) -200mV 
94 
dB 


FREQUENCY 
RESPONSE 


Gain·Sandwidth 
Product 
GBW 
G = 1 
5.5 
MHz 
Slew Rate 
SR 
Vs = 5V, G = 1, Cl = 100pF 
6 
V/~ 
Settling Time, 0.1% 
Vs = 5V, 2V Step, Cl = lOOpF 
1 
~s 


0.01% 
Vs = 5V, 2V Step, Cl = 100pF 
1.6 
~s 


Overload 
Recovery Time 
V1N• 
G = Vs 
0.2 
~s 
Total Harmonic 
Distortion + Noise 
THD+N 
Vs = 5V, Vo = 3Vp_p(2), G = 1, f = 1kHz 
0.0007 
% 


OUTPUT 
Voltage Output Swing from Rail(3) 
Rl = 100kn, 
Aol" 
106dB 
1 
5 
mV 


TA = -40°C 
to +85°C 
Rl = 100kn, Aol" 
106dB 
S 
mV 


Rl = 10kil, 
Aol " 100dB 
10 
50 
mV 


TA = -40OC to +8SOC 
Rl = 10kn, Aol" 
1OOdB 
SO 
mV 
Rl = 2kn, Aol " 94dB 
40 
200 
mV 


TA = -40OC to +8SOC 
Rl = 2kil, 
Aoc" 
94dB 
200 
mV 
Short·Circuit 
Current 
Isc 
±50 
mA 
Capacitive 
Load Drive 
CLOAD 
See Typical Curve 


POWER SUPPLY 
Specified Voltage Range 
Vs 
2.7 
5 
V 


Operating Voltage Range 
2.5 to 5.5 
V 


Quiescent 
Current (per amplifier) 
10 
10=0, 
Vs=+SV 
750 
950 
~ 


T A • -40OC to +8SOC 
10=0, 
Vs=+SV 
1100 
~ 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
°C 
Operating 
Range 
-55 
+125 
°C 
Storage Range 
-55 
+125 
°C 
Thermal 
Resistance 
9JA 


SOT-23-5 Surtace Mount 
200 
°CIW 
MSOP-B Surface Mount 
150 
°CIW 
SO-8 Surface Mount 
150 
°CIW 
8-Pin DIP 
100 
°CIW 
SSOP-16 
Surface Mount 
100 
°CIW 
SO-14 Surface Mount 
100 
°CIW 
14-Pin DIP 
80 
°CIW 


BURR - BROWN. 


Burr-Brown Ie Data Book 
IE:lE:lI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


OPA4340 
0 
Out A 
Out D 


-In A 
-In D 


+lnA 
+In D 


V+ 
V- 


+In B 
+In C 


-In B 
-lnC 


Out B 
OutC 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more 
susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet itD 
published 
specifications. 


Supply Voltage. 
. 
5.5V 
Signal Input Terminals, 
Voltage(').. 
... (V-) -Q.5V to (V+) +0.5V 
Current(2j. 
.... 10mA 
Output Short-Circuit(3).. 
. 
Continuous 
Operating Temperature. 
. 
-55°C 
to +125cC 
Storage Temperature.. 
. 
-55°C 
to +125°C 
Junction Temperature.. 
. 
150°C 
Lead Temperature 
(soldering, 
10s) 
30QoC 


NOTES: 
(1) Stresses 
above these ratings may cause permanent 
damage. 
(2) Input terminals 
are diode-clamped 
to the power supply rails. Input signals 
that can swing more than 0.5V beyond the supply 
rails should be current- 
limited 
to 
10mA 
or 
less. 
(3) 
Short-circuit 
to ground, 
one 
amplifier 
per 
package. 


PACKAGE 
SPECIFtED 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
TRANSPORT 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 
MARKING 
NUMBER(') 
MEDIA 


Single 
OPA340NA 
5-Lead SOT-23-5 
331 
-40°C 
to +85°C 
MO 
OPA340NA-250 
Tape and Reel 
OPA340NA-3K 
Tape and Reel 
OPA340PA 
8-Pin DIP 
006 
-40°C 
to +85°C 
OPA340PA 
OPA340PA 
Rails 
OPA340UA 
SO-8 Surface-Mount 
182 
-40°C 
to +85°C 
OPA340UA 
OPA340UA 
Rails(3) 


Dual 
OPA2340EA 
MSOP·8 Surtace-Mount 
337 
-40°C 
to +85°C 
A40A 
OPA2340EA·250 
Tape and Reel 
OPA2340EA-2500 
Tape and Reel 
OPA2340PA 
8-Pin DIP 
006 
-40°C 
to +85°C 
OPA2340PA 
OPA2340PA 
Rails 
OPA2340UA 
SO·8 Surface-Mount 
182 
-40°C 
to +85°C 
OPA2340UA 
OPA2340UA 
Rails(3) 


Quad 
OPM340EA 
SSOP-16 Surface-Mount 
322 
-40°C 
to +85°C 
OPA4340EA 
OPM340EA-250 
Tape and Reel 
OPM340EA·2500 
Tape and Reel 
OPM340PA 
14·Pin DIP 
010 
-40°C 
to +85°C 
OPA4340PA 
OPA4340PA 
Rails 
OPM340UA 
SO·14 Surtace Mount 
235 
-40°C 
to +85°C 
OPM340UA 
OPM340UA 
Rails(3) 


NOTES; (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix C of Burr-Brown 
IC Data Book. (2) Models with -250, -2500, and 
·3K are available only in Tape and Reel in the quantities 
indicated (e.g., -250 indicates 250 devices per reel). Ordering 3000 pieces of "OPA340NA-3K" 
will get 
a single 3000 piece Tape and Reel. For detailed Tape and Reel mechanical 
information, 
refer to Appendix 
B of Burr-Brown 
IC Data Book. (3) SO-8 
and SO-14 
models also available 
in Tape and Reel. 


The information provided hereinis believed to be reliable; however, BURR·BROWNassumes no responsibilityfor inaccuracies or omissions. BURR-BROWNassumes no responsibility 
for the use of this information, and all use of such informationshall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent righls or 
licenses 10any of the circuits described hereinare implied or granted to any third party. BURR·BROWNdoes nol authorize or warrant any BURR-BROWN product for use in life support 
devices and/or systems. 
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Quad High-Speed 
Precision 
Difet® OPERATIONAL 
AMPLIFIER 


• 
WIDE BANDWIDTH: 
6.4MHz 


• 
HIGH SLEW 
RATE: 
35V/~s 


• 
LOW OFFSET: 
±750~V 
max 


• 
LOW BIAS CURRENT: 
±4pA 
max 


• 
LOW SETTLING: 
1.5~s to 0.01% 


• 
STANDARD 
QUAD 
PINOUT 


The 
OPA404 
is a high 
performance 
monolithic 


Difet@(dielectrically-isolated 
FET) quad operational 


amplifier. 
It offers an unusual combination 
of very- 
low bias current 
together 
with wide bandwidth 
and 
fast slew rate. 


Noise, bias current, voltage offset, drift, and speed are 
superior to BIFET® amplifiers. 


Laser-trimming 
of thin-film 
resistors 
gives very low 
offset and drift-the 
best available 
in a quad FET op 
amp. 


The OPA404's 
input cascode design allows high pre- 


cision input specifications 
and uncompromised 
high- 
speed performance. 


Standard 
quad op amp pin configuration 
allows up- 


grading 
of existing 
designs 
to higher 
performance 
levels. The OPA404 is unity-gain 
stable. 


• 
PRECISION 
INSTRUMENTATION 


• 
OPTOELECTRONICS 


• 
SONAR, 
ULTRASOUND 


• 
PROFESSIONAL 
AUDIO 
EQUIPMENT 


• 
MEDICAL 
EQUIPMENT 


• 
DETECTOR 
ARRAYS 


BURR - BROWN_ 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 
SPECIFICATIONS 


ELECTRICAL 


At Vec = ±15VDC 
and T A = +25°C, 
unless otherwise noted. 


OPA404AG, 
KP, KU(l) 
OPA404BG 
OPA404SG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
~0 
INPUT 
~ 
NOISE 
~ 


Voltage: fo = 10Hz 
32 
* 
* 


nV/.JHz 


to = 100Hz 
19 
* 
* 


nV/.JHz 


fo = 1kHz 
15 
* 
* 
nV/.JHz 
0 


fo = 10kHz 
12 
* 
* 


nVl.JHz 


fB = 10Hz to 10kHz 
1.4 
* 
* 


,.Nrms 
fB = 0.1Hz to 10Hz 
0.95 
* 
* 
I'Vp-p 
Current: 
18 = a.1Hz 
to 10Hz 
12 
* 
* 
fA, pop 


fo = 0.1Hz thru 20kHz 
0.6 
* 
* 


fN.JHz 


OFFSET VOLTAGE 
en 
Input Offset Vonage 
VCM = OVDC 
±260 
±1mV 
* 


±750 
* 
* 
I'V 
a: 
KP,KU 
±750 
±2.5mV 
I'V 
W 
Average 
Drift 
T .•. = TMIN 
to TMA)( 
±3 
* 
* 
I'VJOC 
KP, KU 
±5 
I'VJOC 
u::: 


Supply Aejection 
±Vcc = 12V to 18V 
80 
100 
86 
* 
* 
* 
dB 
::i 
KP, KU 
76 
100 
dB 
D.. 


Channel 
Separation 
100Hz, AL = 2kn 
125 
* 
* 
dB 
~ 
BIAS CUARENT 
Input Bias Current 
VCM = OVDC 
±1 
±8 
* 


±4 
* 
* 
pA 
« 


KP, KU 
±1 
±12 
pA 
...J 


OFFSET 
CUAAENT 
« 
Input Offset Current 
VCM = OVDC 
0.5 
8 
* 


4 
* 
* 


pA 
Z 


KP, KU 
0.5 
12 
pA 
0 


IMPEDANCE 
~ 
Differential 
10'31/ 
1 
* 
* 
n 1/pF 
Cornmon·Mode 
10'41/3 
* 
* 
n 1/pF 
a: 
VOTAGE 
RANGE 
W 


Common-Mode 
Input Range 
±10.5 
+13, -11 
* 
* 
* 
* 
V 
D.. 


Common-Mode 
Rejection 
V,N = ±10VDC 
88 
100 
92 
* 
* 
* 
dB 
0 
KP, KU 
84 
100 
dB 


OPEN· LOOP GAIN, DC 
Open-Loop 
Voltage 
Gain 
AL 
~ 2kn 
88 
100 
92 
* 
* 
* 
dB 


FREQUENCY 
RESPONSE 
Gain Bandwidth 
Gain = 100 
4 
6.4 
5 
* 
* 
* 
MHz 


Full Power 
Response 
20Vp-p, 
AL = 2kn 
570 
* 
* 
kHz 
Slew Rate 
Vo = ±10V, AL = 2kn 
24 
35 
28 
* 
* 
* 
VII'S 
Settling 
Time: 
0.1 % 
Gain = -1, RL = 2kn: 
0.6 
* 
* 
I'S 
0.01% 
c.. = 100 pF, 10V Step 
1.5 
* 
* 
I'S 


RATED OUTPUT 
Voltage Output 
AL = 2kn 
±11.5 
+13.2, -13.8 
* 
* 
* 
* 
V 


Current 
Output 
Vo = ±10VDC 
±5 
±10 
* 
* 
* 
* 


mA 
Output Resistance 
1MHz, Open-Loop 
80 
* 
* 
n 


Load Capacitance 
Stability 
Gain = +1 
1000 
* 
* 
pF 
Short Circuit Current 
±10 
±27 
±40 
* 
* 
* 
* 
* 
* 
mA 


POWER SUPPLY 
Aated Voltage 
±15 
* 
* 
VDC 
Voltage 
Range, 


Derated 
Performance 
±5 
±18 
* 
* 
* 
* 
VDC 
Current, 
Quiescent 
10= OmADC 
9 
10 
* 
* 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification 
Ambient Temperature 
-25 
+85 
* 
* 
-55 
+125 
·C 
KP,KU 
0 
+70 
·C 
Operating 
Ambient Temperature 
-55 
+125 
* 
* 
* 
* 


·C 
KP, KU 
-25 
+85 
·C 
Storage 
Ambient Temperature 
-65 
+150 
* 
* 
* 
* 


·C 
KP, KU 
-40 
+125 
·C 
8 Junction-Ambient 
100 
* 
* 


"CIW 


KP, KU 
120/100 
"eNV 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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ELECTRICAL 
(FULL 
TEMPERATURE 
RANGE 
SPECIFICATIONS) 


At v cc = ±15VDC 
and TA = TMIN to T MAX. 
unless otherwise 
noted. 


OPA404AG, 
KP, KU 
OPA404BG 
OPA404SG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TEMPERATURE 
RANGE 


Specification 
Range 
Ambient Temperature 
-25 
+85 
* 
* 


-55 
+125 
·C 


KP, KU 
0 
+70 
·C 


INPUT 
OFFSET VOLTAGE 
Input Offset Voltage 
VCM = OVDC 
±450 
2mV 
... 
±1.5mV 
±550 
±2.5mV 
~V 
KP KU 
±1 
±3.5 
mV 
Average Drift 
±3 
:I: 
* 


~VI·C 
KP. KU 
±5 
~VI·C 
Supply Rejection 
75 
96 
80 
* 


70 
93 
d8 


BIAS CURRENT 
Input Bias Current 
VOM = aVDC 
±32 
±2oo 
* 
±loo 
±500 
±5nA 
pA 


OFFSET 
CURRENT 


Input Offset Current 
VCM = OVDC 
17 
100 
* 


50 
260 
2.5nA 
pA 


VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±10 
±12.7. -10.6 
* 
* 


±10 
+12.6, -10.5 
V 
Common-Mode 
Rejection 
V,N = ±10VDC 
82 
99 
86 
* 


80 
88 
dB 


KP. KU 
80 
99 
dB 


OPEN-LOOP 
GAIN, DC 


Open-Loop 
Voltage Gain 
Rl ~ 2kn 
82 
94 
86 
* 


80 
88 
dB 


RATED OUTPUT 
Voltage Output 
Rl = 2kn 
±11.5 
±12.9, -13.8 
* 
* 


±11 
+12.7, -13.8 
V 
Current Output 
Vo = ±10VDC 
±5 
±9 
* 
* 
* 
±8 
mA 
Short Circuit Current 
Vo = OVDC 
±8 
±20 
±50 
* 
* 
* 
* 
* 
* 


mA 


POWER SUPPLY 
Current, Quiescent 
10= OmADC 
9.3 
10.5 
* 
* 


9.4 
11 
mA 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


OPA404KP 
14-Pin Plastic DIP 
010 
O·C to +70·C 
OPA404KU1'j 
16-Pin Plastic SOIC 
211 
DOC to +70°C 
OPA404AG 
14-Pin Ceramic 01P 
169 
-25·C 
to +85·C 
OPA404BG 
14-Pin Ceramic DIP 
169 
-25°C 
to +85°C 
OPA404SG 
14-Pin Ceramic DIP 
169 
-55°C to +125°C 


NOTES: (1) For detailed drawing and dimension table, please see end of data 
sheet. or Appendix 
C of Burr-Brown 
IC Data Book. (2) OPA404KU 
may be 


marked OPA404U. 


Supply 
±18VDC 
Internal Power Dissipation(1) .. 
. 
1000mW 
Differential 
Input Voltage(2) 
±36VDC 
Input Voltage Rangel') 
. 
. 
±18VDC 
Storage Temperature 
Range ... P, U = -40°C/+125°C, 
G = -65°C/+150°C 


Operating 
Temperature 
Range. 
P, U = -25°C/+85°C, 
G = -55°C/+ 125°C 


Lead Temperature 
(soldering, 
10s) 
300°C 
SOIC (soldering, 
3s) 
+260·C 
Output Short-Circuit 
Duration(3) . 
. 
Continuous 
Junction Temperature.. 
. 
+175°C 


NOTES: (1) Packages must be derated based on 8JC = 3O"CIW or 8••• = 12O"CIW. 
(2) For suppty voltages less than ±18VDC the absolute maximum input voltage is 
equal to: 1BV > V1N> -Vcc - BV. See Figure 2. (3) Short circuit may be to power 
supply common only. Rating applies to +25OCambient. Observe dissipation limit 
and T.,. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 
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High-Speed 
Precision 
Difet® OPERATIONAL 
AMPLIFIER 


• 
WIDE BANDWIDTH: 
6.5MHz 


• 
HIGH SLEW RATE: 35V11lS 


• 
LOW OFFSET: 
±250IlV 
max 


• 
LOW BIAS CURRENT: 
±1 pA max 


• 
FAST SETTLING 
TIME: 11lS to 0.01% 


• 
UNITY-GAIN 
STABLE 


The OPA602 
is a precision, 
wide bandwidth 
PET 
operational 
amplifier. Monolithic 
Difet (dielectrically 
isolated FET) construction 
provides 
an unusual com- 
bination of high speed and accuracy. 


Its wide-bandwidth 
design minimizes dynamic errors. 
High slew rate and fast settling time allow accurate 
signal processing 
in pulse and data conversion 
appli- 


cations. Wide bandwidth 
and low distortion minimize 
AC errors. 
All specifications 
are rated with a lill 
resistor in parallel with 500pF load. The OPA602 is 
unity-gain 
stable and easily drives capacitive 
loads up 
to 1500pF. 


Laser-trimmed 
input circuitry provides offset voltage 
and drift performance 
normally associated with preci- 
sion bipolar 
op amps. 
Difet construction 
achieves 
extremely 
low input bias currents (lpA 
max) without 
compromising 
input voltage noise. 


The OPA602's 
unique input cascode circuitry 
main- 
tains low input bias current and precise input charac- 
teristics 
over 
its full 
input 
common-mode 
voltage 
range. 


• 
PRECISION 
INSTRUMENTATION 


• 
OPTOELECTRONICS 


• 
SONAR, 
ULTRASOUND 


• 
PROFESSIONAL 
AUDIO 
EQUIPMENT 


• 
MEDICAL 
EQUIPMENT 


• 
DATA CONVERSION 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPA602AM, 
AP, AU 
OPA602BM, 
SM, BP 
OPA602CM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
N 
0 
INPUT NOISE 
CD 


Voltage: 10= 10Hz 
* 


23 
* 


nV/.JHz 
~ 
10= 100Hz 
* 


19 
* 


nV/.JHz 


10= 1kHz 
:;: 
13 
* 


nVl.JHz 
0 
10= 10kHz 
:;: 
12 
:;: 
nVl.JHz 


IB= 10Hz to 10kHz 
:;: 
1.4 
:;: 
~Vrms 
16= O.lHz to 10Hz 
* 


0.95 
:;: 
~Vp-p 
Current: IB= 0.1Hz to 10Hz 
* 


12 
:;: 
IAp-p 


10=0.1 Hz 1020kHz 
* 


0.6 
* 


IAI.JHz 


OFFSET VOLTAGE 
en 
lnpul Offset Vollage: 
a:: 
M Package 
VCM = OVDC 
±300 
±1000 
±150 
±500 
±100 
±250 
~V 
P Package 
1 
2 
0.5 
1 
mV 
W 
U Package 
1 
3 
mV 
u: 
Over Specified Temperature 
M Package 
±550 
±250 
±1OOO 
±200 
±500 
~V 
-oJ 


P, U Packages 
±1.5 
±0.75 
±1.5 
mV 
a. 


Average 
Drift 
TA = TM1N to TMAX 
:;: 
±15 
±3 
±5 
* 
±2 
~vrc 
:lE 
Supply Rejection 
±Vs = 12V to 18V 
70 
* 


80 
100 
86 
* 
dB 


BIAS CURRENT 
« 


Input Bias Current 
VCM = OVDC 
±2 
±10 
±1 
±2 
±0.5 
±1 
pA 
-oJ 


Over Specified Temperature 
±20 
±500 
±20 
±200 
±10 
±1OO 
pA 
« 
SM Grade 
±200 
±2000 
pA 
Z 
OFFSET CURRENT 
0 
Input Offset Current 
VCM = OVDC 
1 
10 
0.5 
2 
0.5 
1 
pA 


~ 


Over Specified Temperature 
20 
500 
20 
200 
10 
100 
pA 
SM Grade 
200 
1000 
pA 


INPUT IMPEDANCE 
a:: 


Differential 
* 


10"11 
1 
:;: 
nil 
pF 
W 
Common-Mode 
:;: 
10"11 
3 
* 
nil 
pF 
a. 


INPUT VOLTAGE 
RANGE 
0 


Common-Mode 
Input Range 
* 


::: 
±10.2 
+13, 
<- 
* 
V 
-11 
Common-Mode 
Rejection 
V1N = ±10VDC 
75 
::: 
88 
100 
92 
::: 
dB 


OPEN-LOOP 
GAIN, DC 
Open-Loop 
Voltage Gain 
AL~ lIill 
75 
* 


88 
100 
92 
<. 
dB 


FREQUENCY 
RESPONSE 
Gain Bandwidth 
Gain = 100 
3.5 
::: 
4 
6.5 
5 
::: 
MHz 


Full Power Response 
20Vp-p, 
RL = 1kQ 
:;: 
570 
* 


kHz 


Slew Rate 
Va = ±10V, RL = 1kn 
20 
::: 
24 
35 
28 
* 
V/~s 


Settling Time: 0.1% 
Gain = -1, 
Rl = 1kn 
* 


0.6 
* 
~s 


0.01% 
CL = 500pF, 10V Step 
<- 
1.0 
* 


~s 


RATED OUTPUT 
Voltage Output 
RL= 
1kn 
±11 
* 
±11.5 
+12.9, 
* 
* 
V 
-13.8 
Current Output 
Va = ±10VDC 
* 
* 
±15 
±20 
* 
* 


mA 


Output Resistance 
1MHz, Open Loop 
* 


80 
* 
n 


Load Capacitance 
Stability 
Gain = +1 
* 


1500 
* 


pF 
Short Circuit Current 
±25 
* 
±30 
±50 
* 
* 


mA 


POWER SUPPLY 
Rated Voltage 
* 
±15 
* 
VDC 


Voltage Range, 
Derated Performance 
* 
* 
±5 
±18 
* 
* 
VDC 


Current, Quiescent 
10 = OmADC 
* 
* 


3 
4 
* 
* 


mA 
Over Specified Temperature 
* 
* 


3.5 
4.5 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification 
Ambient Temperature 
.> 
* 


-25 
+85 
* 
* 


°c 
SM Grade 
-55 
+125 
°C 
Operating: 
M Package 
Ambient Temperature 
* 
* 


-55 
+125 
* 
* 


°C 


P, U Packages 
-25 
+85 
-25 
+85 
°C 


Storage; 
M Package 
Ambient Temperature 
* 
* 


-65 
+150 
<- 
* 


°C 


P, U Packages 
-40 
+125 
-40 
+125 
°C 


e JA 
* 
200 
* 


°CIW 
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Supply Voltage.. 
. 
±18VDC 


Internal Power Dissipation 
(TJ S;+175°C) 
. 
..100QmW 
Differential Input Voltage.. 
. 
Total Vs 


Input Voltage Range. 
. 
±Vs 


Storage Temperature Range 
M Package.. 
. 
-65°C to +150°C 
P and U Packages 
--4()0C to +125°C 


Operating 
Temperature 
Range 
M Package .. 
P and U Packages 
.. 


Lead Temperature 
M and P Packages (soldering, 
10s) 
+300"C 
U Package, SOIC (35). 
. 
+26O"C 


Output Short Circuit to Ground (+25°C) 
.. 
. Continuous 
Junction Temperature.. 
. ..... 
+175°C 


For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


B:/ia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


PACKAGE 
DRAWING 
OFFSET VOLTAGE 
PRODUCT 
PACKAGE 
NUMBERl') 
TEMPERATURE 
RANGE 
MAX (1lY) AT 25"C 


OPA602AM 
TO-99 
001 
-25°C 
to +85°C 
±1000 
OPA602BM 
TO-99 
001 
-25°C to +85°C 
±500 
OPA602CM 
TO-99 
001 
-25°C to +85°C 
±250 
OPA602SM 
TO-99 
001 
-55°C 
to +125°C 
±500 
OPA602AP 
Plastic DIP 
006 
-25°C to +85°C 
±2000 
OPA602BP 
Plastic DIP 
006 
-25°C to +85°C 
±1000 
OPA602AU 
Plastic SOIC 
182 
-25°C to +85°C 
±3000 


Top View - 
TO-99 


NC 


The information provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. BURR· BROWN assumes 


no responsibility for the use of this information. and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
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High Speed, Current-Feedback, 
High Voltage 
OPERATIONAL 
AMPLIFIER 


• 
WIDE SUPPLY 
RANGE: ±4.5 to ±18V 


• 
BANDWIDTH: 
100MHz, 
G = 1 to 10 


• 
SLEW RATE: 1000V/llS 


• 
FAST SETTLING 
TIME: 
SOns to 0.1% 


• 
HIGH OUTPUT 
CURRENT: 
±150mA 
peak 


• 
HIGH OUTPUT 
VOLTAGE: 
±12V 


The OPA603 is a high-speed current-feedback 
op amp 
with guaranteed 
specifications 
at both ±SV and ±lSV 
power supplies. It can deliver full ±lOV signals into 
lSOn 
loads 
with 
up to 
1000V/lls 
slew 
rate. 
This 
allows it to drive terminated 7Sn cables. With ISOmA 
peak output current capability it is suitable for driving 
load capacitance 
or long lines at high speed. 


In contrast 
with conventional 
op amps, the current- 


feedback 
approach 
provides 
nearly 
constant 
band- 


width and settling time over a wide range of closed- 
loop voltage gains. 


The OPA603 
is available 
in a plastic 8-pin DIP and 
SO-16 
surface-mount 
packages, 
specified 
over the 
industrial 
temperature 
range. 


• 
VIDEO AMPLIFIER 


• 
PULSE AMPLIFIER 


• 
SONAR, 
ULTRASOUND 
BUFFERS 


• 
ATE PIN DRIVERS 


• 
xDSL LINE DRIVER 


• 
FAST DATA ACQUISTION 


• 
WAVEFORM 
GENERATORS 


BURR 
- BROWN'll 
IElElI 


OPA603AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT OFFSET VOLTAGE 


Initial 
5 
mV 


vs Temperature 
8 
~VI"C 
vs Common-Mode 
Voltage 
VCM = ±10V 
50 
60 
dB 


vs Supply (tracking) Voltage 
Vs = ±12V to ±18V 
80 
85 
dB 


vs Supply (nan-tracking)(') 
IVsl = 12V to 18V 
55 
60 
dB 


+INPUT BIAS CURRENT 


Initial 
5 
~A 
vs Temperature 
30 
nArC 


V$ Common-Mode 
.1 
VCM = ±10V 
200 
500 
nAN 
vs Supply (tracking) 
Vs = ±12V to ±18V 
50 
100 
nAN 
V$ Supply (non-tracking)(1) 
IVsl = 12V to 18V 
150 
300 
nAN 


-INPUT 
BIAS CURRENT 


Initial 
25 
~ 
vs Temperature 
300 
nArC 
vs Common-Mode 
Vew.= 
±10V 
200 
600 
nAN 
vs Supply (tracking) 
Vs = ±12V to ±18V 
300 
500 
nAN 
vs Supply (nan-tracking)(') 
IVsl = 12V to 18V 
1500 
2000 
nAN 


INPUT IMPEDANCE 


+Input 
5112 
Mn IIpF 


-Input 
30112 
nil 
pF 


OPEN LOOP CHARACTERISTICS 
. 


Transresistance 
Vo=±10V 
300 
440 
kn 


Transcapacitance 
1.8 
pF 


OUTPUT CHARACTERISTICS 
Voltage 
RL= 150n 
±10 
±12 
V 


Peak Current 
150 
mA 
Short-Circuit 
Current<2) 
Vo= OV 
250 
mA 
Output 
Resistance, 
Open-Loop 
70 
n 


FREQUENCY 
RESPONSE 
G= +2 
Small-Signal 
Bandwidth(3) 
70 
160 
MHz 


Gain 
Flatness, 
±O.5dB 
35 
75 
MHz 


Full-Power 
Bandwidth 
Vo = 20Vp-p 
10 
MHz 
Differential 
Gain 
f = 4.43MHz. 
Vo = 1V 
0.03 
% 


Differential 
Phase 
f = 4.43MHz, 
Vo = 1V 
0.025 
Degrees 


TIME DOMAIN 
RESPONSE 
G= +2 


Propagation 
Delay 
10 
ns 


Rise 
and 
Fall 
Time 
10 
ns 
Settling Time to 0.10% 
10V Step 
50 
ns 
Slew Rate 
1000 
VI~s 


DISTORTION 
G = +2, RL = lOOn, f = 10MHz 
2nd Harmonic 
Distortion 
Vo= 
0.2Vp-p 
-<;0 
-<;5 
dBc 
3rd Harmonic 
Distortion 
Vo= 
0.2Vp-p 
-70 
-90 
dBc 


POWER SUPPLY 
Specified 
Operating 
Voltage 
±15 
V 
Operating 
Voltage 
Range 
±4.5 
±18 
V 
Current 
±21 
125 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
°C 


Storage 
-40 
+150 
°C 


THERMAL 
RESISTANCE, 
OJ, 
Soldered 
to Printed Circuit 
90 
°GIW 


Tne Information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information 
shall be entirety at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS: vs = ±5V 


ELECTRICAL 


OPA603AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


C")0 


INPUT OFFSET VOLTAGE 
CD 


Initial 
6 
mV 


~ 
vs Temperature 
8 
~Vf'C 
vs Common-Mode 
VCM 
= ±3V 
50 
55 
dB 
0 
vs Supply (tracking) 
Vs = ±4V 10±6V 
75 
80 
dB 
vs Supply (non-tracking)(l) 
IVsl = 4V to 6V 
55 
60 
dB 


+INPUT BIAS CURRENT 
Initial 
5 
)1A 


vs Temperature 
30 
nArC 


vs Common-Mode 
VOM 
= ±3V 
350 
600 
nNV 


vs Supply (Iracking) 
Vs = ±4V to ±6V 
100 
200 
nNV 
en 
vs Supply (non-tracking)(') 
IVsl = 4V 10 6V 
200 
300 
nNV 
II: 


-INPUT 
BIAS CURRENT 
W 
Initial 
25 
~A 
u:: 
vs Temperature 
300 
nArC 


:::::i 
vs Common-Mode 
VCM = ±3V 
300 
600 
nNV 
vs Supply (Iracking) 
Vs = ±4V to ±6V 
500 
700 
nNV 
Q. 


vs Supply (non-tracking)(') 
IVsl = 4V 10 6V 
2500 
3000 
nNV 
:!E 


INPUT IMPEDANCE 
« 


+Input 
3.3112 
MOil 
pF 
..J 


-Inpul 
30 112 
nil 
pF 
« 
OPEN LOOP CHARACTERISTICS 
Z 


Transresistance 
Vo= ±2V 
225 
330 
kQ 
0 
Transcapacitance 
2.4 
pF 


~ 
OUTPUT CHARACTERISTICS 
Vollag. 
Rl = 75n 
±2 
±2.75 
V 
II: 


Peak Current 
150 
mA 
W 
Short-Circuit 
Current(2) 
Vo = OV 
250 
mA 
Q. 


Output Resistance, 
Open-Loop 
80 
n 
0 


FREQUENCY 
RESPONSE 
G= +2 
Small-Signal 
Bandwidth(3) 
140 
MHz 
Gain Flatness. ±O.5dB 
65 
MHz 
Full-Power 
Bandwidth 
20 
MHz 
Differential 
Gain 
f = 4.43MHl 
Vo= 
W, Rl = 1500 
0.03 
% 


Differential 
Phase 
f = 4.43MHz, 
Vo= 
lV, 
Rl = 150n 
0.025 
Degrees 


TIME DOMAIN 
RESPONSE 
G = +2, Rl = lOon 
Propagation 
Delay 
15 
ns 


Rise and Fall Time 
20 
ns 
Settling Time to 0.10% 
60 
ns 
Slew Rate 
750 
V/~ 


DISTORTION 
G = +2, Rl = lOOn, f = 10MHz 
2nd Harmonic 
Distortion 
Vo= 0.2Vp-p 
-<;7 
dBc 


3rd Harmonic 
Distortion 
Vo= 
0.2Vp-p 
-78 
dBc 


POWER SUPPLY 
Specified Operating Voltage 
±5 
V 


Operating 
Voltage Range 
±4.5 
±18 
V 
Current 
±21 
±25 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
'C 
Storage 
-40 
+150 
'C 


THERMAL 
RESISTANCE. 
8JUNCTION-AMBIENT 
Soldered to Printed Circuit 
90 
'CIW 


BURR-BROWN~ 
IElElI 
Burr-Brown Ie Data Book 


NC: No Internal Connection. 


Solder to ground plane for 
improved heat dissipation. 


Supply Voltage 
±18V 


Input Voltage Range 
±Vs 


Differential 
Input Voltage 
±6V 


Power 
Dissipation 
See derating curve 
Operating 
Temperature. 
.. 
+100QC 
Storage 
Temperature 
+150QC 
Junction Temperature 
+150 


QC 


Lead Temperature 
(soldering, 
10s).. 
.. 
+300QC 
(soldering 50-16 
package. 3s) 
+260"C 


PACKAGE 
SPECIFIED 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


OPA603AP 
Plastic DIP 
006 
-25°C 
to +85°C 
OPA603AU 
50-16 
211 
-25QC 
to +85QC 


NC: No Internal Connection. 


Solder to ground plane for 
improved heat dissipation. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet its published specifications. 
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FET-Input, 
Low Distortion 
OPERATIONAL 
AMPLIFIER 


• 
LOW DISTORTION: 
0.0003% at 1kHz 


• 
LOW NOISE: 10nV/-YHZ 


• 
HIGH SLEW RATE: 25V/Jls 


• 
WIDE GAIN-BANDWIDTH: 
20MHz 


• 
UNITY-GAIN 
STABLE 


• 
WIDE SUPPLY 
RANGE: 
Vs = ±4.5 to ±24V 


• 
DRIVES 600n 
LOAD 


• 
DUAL VERSION 
AVAILABLE 
(OPA2604) 


The OPA604 
is a PET-input 
operational 
amplifier 
designed 
for enhanced 
AC performance. 
Very low 
distortion, 
low noise 
and wide 
bandwidth 
provide 
superior performance 
in high quality audio and other 
applications requiring excellent dynamic performance. 


New circuit techniques 
and special laser trimming 
of 
dynamic circuit performance 
yield very low harmonic 
distortion. 
The result is an op amp with exceptional 
sound quality. The low-noise PET input of the OPA604 
provides 
wide dynamic range, even with high source 
impedance. 
Offset voltage is laser-trimmed 
to mini- 
(5) 
mize the need for interstage 
coupling capacitors. 


The OPA604 
is available 
in 8-pin plastic 
mini-DIP 
(1) 
and 50-8 
surface-mount 
packages, 
specified 
for the 
-25°C 
to +85°C temperature 
range. 


• 
PROFESSIONAL 
AUDIO 
EQUIPMENT 


• 
PCM DAC IN CONVERTER 


• 
SPECTRAL 
ANALYSIS 
EQUIPMENT 


• 
ACTIVE 
FILTERS 


• 
TRANSDUCER 
AMPLIFIER 


• 
DATA ACQUISITION 


BURR-BROWN* 
113131 


OPA604AP, 
AU 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET 
VOLTAGE 
Input Offset Voltage 
±1 
±5 
mV 
Average 
Drift 
±8 
~V/"C 


Power 
Supply 
Rejection 
Vs = ±5 to ±24V 
80 
100 
dB 


INPUT BtAS CURRENTl') 
Input Bias Current 
VCM = OV 
50 
pA 


Input Offset Current 
VCM = OV 
±3 
pA 


NOISE 


Input Voltage 
Noise 


nV/..JHz 
Noise 
Density: 
f = 10Hz 
25 


f = 100Hz 
15 
nV/..JHz 


f = 1kHz 
11 
nV/..JHz 


f = 10kHz 
10 
nV/..JHz 


Voltage Noise. BW = 20Hz to 20kHz 
1.5 
~Vp-p 


Input Bias Current 
Noise 


Current 
Noise 
Density, 
f = O.lHz to 20kHz 
4 
fAl..JHz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±12 
±13 
V 
Common-Mode 
Rejection 
VCM = ±12V 
80 
100 
dB 


INPUT IMPEDANCE 
Differential 
10'2 II 8 
nil 
pF 


Common-Mode 
10"1110 
nil 
pF 


OPEN·LOOP 
GAIN 


Open-Loop 
Voltage 
Gain 
Vo = ±10V. RL = lkQ 
80 
100 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
G = 100 
20 
MHz 


Slew Rate 
20Vp-p. 
RL = 1kQ 
15 
25 
VI~ 
Settling 
Time: 
0.01 % 
G = -1. 
10V Step 
1.5 
~s 


0.1% 
1 
~s 
Total 
Harmonic 
Distortion + Noise (THD+N) 
G = 1. f = 1kHz 
0.0003 
% 


Vo = 3.5Vrms. 
RL = lkQ 


OUTPUT 
Voltage Output 
RL = 600n 
±11 
±12 
V 
Current Output 
Vo = ±12V 
±35 
mA 
Short Circuit Current 
±40 
mA 


Output 
Resistance, 
Open-Loop 
25 
n 


POWER SUPPLY 
Specified 
Operating 
Vottage 
±15 
V 
Operating 
Voltage 
Range 
±4.5 
±24 
V 
Current 
±5.3 
±6 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
·C 


Storage 
-40 
+125 
·C 


Thermal 
Resistance(2), 
8JA 
90 
·CIW 


The ;nronnallon provided tlerel" Is Deheved to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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A ELECTROSTATIC 
J.l:Ji... DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


BURR-BROWNI!I 
IE:lE:lI 
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"',... 
•••••.•••••..• 
11•.•.............................................................. 
\V 
I 
••••.•• 
\."". 


Output Short Circuit to Ground 
Continuous 
Operating Temperature 
-40°C 
to +100°C 
Storage Temperature 
-40°C 
to +125°C 


Junction Temperature.. 
. 
+150°C 


Lead Temperature 
(soldering. 
105) AP 
+300"C 
Lead Temperature 
(soldering. 35) AU 
+260"C 


PACKAGE 


8-Pin Plastic DIP 
80-8 
Surface-Mount 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


OPA604AP 
a-Pin Plastic 
DIP 
006 
OPA604AU 
80-8 
Surface-Mount 
182 


BURR - BROWN® 
IElElI 


Wideband 
Precision 
OPERATIONAL 
AMPLIFIER 


FEATURES 


• 
LOW NOISE: 2.3nVl~ 


• 
HIGH OUTPUT 
CURRENT: 
100mA 


• 
FAST SETTLING: 
25n5 (0.01"10) 


• 
GAIN-BANDWIDTH 
PRODUCT: 
200MHz 


• 
UNITY-GAIN 
STABLE 


• 
LOW OFFSET 
VOLTAGE: 
±2001lV 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERROR 


• 
8-PIN DIP, SO-8 PACKAGES 


The OPA620 is a precision wideband monolithic opera- 
tional amplifier 
featuring 
very fast settling 
time, low 
differential 
gain 
and 
phase 
error, 
and 
high 
output 
current drive capability. 


The OPA620 
is internally 
compensated 
for unity-gain 


stability. 
This amplifier 
has a very low offset, 
fully 
symmetrical 
differential 
input 
due 
to its "classical" 


operational 
amplifier 
circuit architecture. 
Unlike "cur- 


rent-feedback" 
amplifier designs, the OPA620 
may be 


• 
LOW NOISE PREAMPLIFIER 


• 
LOW NOISE DIFFERENTIAL 
AMPLIFIER 


• 
HIGH-RESOLUTION 
VIDEO 


• 
HIGH-SPEED 
SIGNAL 
PROCESSING 


• 
LINE DRIVER 


• 
ADC/DAC 
BUFFER 


• 
ULTRASOUND 


• 
PULSEIRF 
AMPLIFIERS 


• 
ACTIVE 
FILTERS 


used in all op amp applications 
requiring 
high speed 
and precision. 


Low noise and distortion, 
wide bandwidth, 
and high 
linearity make this amplifier suitable for RF and video 
applications. 
Short-circuit 
protection is provided by an 
internal current-limiting 
circuit. 


The OPA620 is available in plastic and ceramic DIP 
and SO-8 packages. 
Two temperature 
ranges are of- 
fered: -40°C 
to +85°C and -55°C 
to +125°C. 


4 


-Vcc 


International 
Airport 
Industrial 
Par1l: • Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Btvd., 
Tucson, 
AZ 
85706 
• Tel: 
(520) 
746-1111 
• Twx: 911).952·1111 


Internet: 
http://www.lxm-brown.comf 
• FAXLlne: 
(800) 
548-6133 
(USICanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: (520) 
889-1510 
• Immediate 
Product 
Info: 
(BOO) 548-6132 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
ELECTRICAL 


AI Vcc = ±5VDC, RL = 100n, and TA = +25'C, 
unless otherwise noled. 


OPA620KP, 
KU 
OPA620SG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
0 
INPUT NOISE 
N 


Voltage: 10 = 100Hz 
Rs = on 
10 
:;: 
nV/,fHz 
CD 


fa = 1kHz 
5.5 
:;: 
nV/,JHZ 


~ 


fo= 
10kHz 
3.3 
:;: 
nVi,JHZ 


fa = 100kHz 
2.5 
:;: 
nVi,fHz 
0 
fa = 1MHz to 100MHz 
2.3 
* 
nV/,JHZ 


Ie = 100Hz to 10MHz 
8.0 
:;: 
IlVrms 


Current: 
10 = 10kHz 10 100MHz 
2.3 
:;: 
pAl,JHZ 


OFFSET 
VOLTAGEI') 


Input Offset Voltage 
VCM = OVDC 
±200 
±1000 
::: 
:;: 
I'V 
Average 
Drift 
TA = TM1N to TMAX 
±8 
:;: 
~V/"C 
Supply Rejeclion 
±Vcc = 4.5V 10 5.5V 
50 
60 
* 
* 
dB 
en 
BIAS CURRENT 
a: 
Input Bias Current 
VCM = OVDC 
15 
30 
* 


:;: 
I'A 
W 


OFFSET CURRENT 
LL 
Input 
Offset 
Current 
VCM = OVDC 
0.2 
2 
,~ 
* 
~A 
..J 


INPUT IMPEDANCE 
Q. 


Differential 
Open-Loop 
15111 
:;: 
kQ II pF 
:: 
Common-Mode 
1111 
* 
Mn IIpF 
« 
INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±3.0 
±3.5 
:;: 
* 
V 
..J 


Common-Mode 
Rejection 
V,N = ±2.5VDC, 
Vo = OVDC 
65 
75 
,~ 
'" 
dB 
« 
OPEN·LOOP 
GAIN, DC 
Z 


Open· Loop Voltage Gain 
RL = lOon 
50 
60 
:(. 
:;: 
dB 
0 
RL = 50n 
48 
58 
* 
* 
dB 
!ci: 
FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth 
Gain = +lVN 
300 
:;: 
MHz 
a: 
(-3dB) 
Gain = +2VN 
100 
:;: 
MHz 
W 
Gain = +SVN 
40 
:;: 
MHz 
Q. 


Gain = +10VN 
20 
:;: 
MHz 
0 
Gain-Bandwidth 
Product 
Gain ~ +SVN 
200 
:;: 
MHz 


Differential 
Gain 
3.58MHz, 
G = +1VN 
0.05 
:;: 
% 
Differential 
Phase 
3.58MHz, 
G = +1VN 
0.05 
:;: 
Degrees 


Harmonic 
Distortion(2) 
G = +2VN, 
f = 10MHz, Vo = 2Vp-p 
Second Harmonic 
-61 
-50 
:;: 
:(. 
dBcl') 


Third Harmonic 
-65 
-55 
:;: 
* 
dBc 


Full 
Power 
Bandwidth(2) 
Vo = SVp-p, Gain = +lVN 
11 
16 
:;: 
* 
MHz 
Vo = 2Vp-p, Gain = +1VN 
27 
40 
:;: 
',- 
MHz 
Slew 
Rate(2) 
2V Step, Gain = -1VN 
175 
250 
* 
:I: 
VII's 
Overshoot 
2V Step, Gain = -1VN 
10 
:I: 
% 
Settling 
Time: 
0.1% 
2V Step, Gain = -1VN 
13 
* 
ns 
0.01% 
25 
* 
ns 
Phase 
Margin 
Gain 
= +1VN 
60 
* 
Degrees 


Rise 
Time 
Gain = +1VN, 
10% 
to 90% 
Va = 100mVp-p; 
Small Signal 
2 
* 
ns 
Va = 6Vp-p; Large Signal 
22 
* 
ns 


RATED OUTPUT 
Voltage Output 
RL = lOOn 
±3.0 
±3.5 
* 
* 
V 


RL = 50n 
±2.5 
±3.0 
* 
* 
V 
Output 
Resistance 
1MHz, 
Gain 
= +1VN 
0.015 
* 
n 


Load 
Capacitance 
Stability 
Gain = +1VN 
20 
:I: 
pF 


Short 
Circuit 
Current 
Continuous 
±150 
* 
mA 


POWER SUPPLY 


Rated 
Voltage 
±Vcc 
5 
:I: 
VDC 


Derated 
Performance 
±Vcc 
4.0 
6.0 
* 
* 
VDC 
Current, 
Quiescent 
10 = OmA 
21 
23 
:I: 
:I: 
mA 


TEMPERATURE 
RANGE 


Specification: 
KP, 
KU 
Ambient 
Temperature 
-40 
+85 
* 
* 


°C 
SG 
-55 
+125 
°C 
Operating: 
SG 
Ambient 
Temperature 
-55 
+125 
'C 
KP, KU 
-40 
+85 
°C 
9JA: 
SG 
125 
'CIW 
KP 
90 
°CIW 
KU 
100 
°CIW 


The information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such 
information 
shall 
be entirely 
at the user's 
own 
risk. Prices 
and specifications 
are subject 
to change 
without 
notice. 
No patent 
rights 
or 
licenses 
to any of the circuits 
described 
herein 
are implied 
or granted 
to any third party. 
BURR·BROWN 
does 
not authorize 
or warrant 
any BURR·BROWN 
product 
for use in life support 
devices 
and/or 
systems. 
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ELECTRICAL 
(FULL TEMPERATURE 
RANGE SPECIFICATIONS) 


OPA620KP, 
KU 
OPA620SG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TEMPERATURE 
RANGE 
Specification: 
KP, KU 
Ambient Temperature 
-40 
+85 
* 
* 


'C 
SG 
-55 
+125 
'C 


OFFSET VOLTAGE!') 
Average Drift 
Full Temp. 
±8 
* 
~Vf'C 
Supply Reiection 
O'C to +70'C 
±Vcc = 4.5V to 5.5V 
45 
60 
* 


,. 
dB 
Full Temp., ±VCG = 4.5 to S.5V 
40 
55 
:;: 
* 
dB 


BIAS CURRENT 
Input Bias Current 
Full Temp .. VCM = OVDC 
15 
40 
* 
* 
~A 


OFFSET 
CURRENT 
Input Offset Current 
Full Temp .. VCM = OVDC 
0.2 
5 
,. 
* 
~ 


INPUT VOLTAGE 
RANGE 
Common-Mode 
Input Range 
±2.5 
±3.0 
* 
* 
V 
Common-Mode 
Rejection 
V,N = ±2.5VDC, 
Vo = OVDC 
60 
75 
* 
* 


dB 


OPEN LOOP GAIN, DC 
Open-Loop 
Voltage Gain 
RL = 100n 
46 
60 
* 
* 


dB 
RL = 50n 
44 
58 
* 
* 
dB 


RATED OUTPUT 
Voltage Output 
aoc to +70°C, RL = 1000 
±3.0 
±3.5 
* 


:;: 
V 


-40°C 
to +85°C, RL = 1000. 
±2.75 
±3.25 
* 


:;: 
V 
O'C to +70'C, 
RL = 50n 
±2.5 
±3.0 
* 


:;: 
V 


-40°C 
to +85°C, RL = 50n 
±2.25 
±2.7 
:;: 
* 
V 


POWER SUPPLY 
Current, Quiescent 
10 = OmA 
21 
25 
* 


:;: 
mA 


* 
Same specifications 
as for KP, KU. 


NOTES: (1) Offset Voltage specifications 
are also guaranteed 
with units fully warmed up. (2) Parameter 
is guaranteed 
by characterization. 
(3) dBc = dB referred 
to carrier-input 
signal. 


Positive Supply (Wccl 


Output 


OPA620 
() 


Basic Model Number 
-----r-----' 
T 
Performance 
Grade Code 
- 


K = -40'C 
to +85'C 
S = -55'C 
to +125'C 
Package Code --------------------' 
G = a-pin Ceramic DIP 
p = a-pin Plastic DIP 
U = 80-8 
Surface Mount 


Supply 
±7VDC 
Internal Power Dissipation(l) 
See Applications 
Information 
Differential 
Input Voltage 
Total Vec 


Input Voltage Range 
See Applications 
Information 
Storage Temperature 
Range: SG 
-65°C 
to +150°C 
KP, KU 
-40'C 
to +125'C 


Lead 
Tsmperature 
(soldering, 
10s) 
+300°C 
(soldering, 
SO·8, 3s) 
+260'C 
Output Short Circuit to Ground (+25°C) 
Continuous 
to Ground 
Junction Temperature 
(TJ) 
+175°C 


NOTE: (1) Packages must be derated based on specified e JA' Maximum TJ 
must be observed. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


OPA620KP 
8-Pin Plastic DIP 
006 
OPA620KU 
SO-8 Surface Mount 
182 
OPA620SG 
8-Pin Ceramic DIP 
157 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet its published specifications. 


BURR-BROWNe 
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Wideband 
Precision 
OPERATIONAL 
AMPLIFIER 


FEATURES 


• 
LOW NOISE: 2.3nVl,lHz 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERROR 


• 
HIGH OUTPUT CURRENT: 
150mA 


• 
FAST SETTLING: 
25n5 (0.01%) 


• 
GAIN-BANDWIDTH: 
500MHz 


• 
STABLE 
IN GAINS: ~ 2VN 


• 
LOW OFFSET VOLTAGE: 
±100JlV 


• 
SLEW RATE: 500VlJl5 


• 
8-PIN DIP, SOIC PACKAGES 


The OPA62 I is a precision wideband monolithic opera- 
tional amplifier 
featuring 
very fast settling time, low 
differential 
gain 
and 
phase 
error, 
and 
high 
output 
current drive capability. 


The OPA62 I is stable in gains of±2VN 
or higher. This 
amplifier 
has a very 
low offset, 
fully 
symmetrical 
differential 
input due to its "classical" 
operational 
am- 
plifier 
circuit 
architecture. 
Unlike 
"current-feedback" 


• 
LOW NOISE PREAMPLIFIER 


• 
LOW NOISE DIFFERENTIAL 
AMPLIFIER 


• 
HIGH-RESOLUTION 
VIDEO 


• 
LINE DRIVER 


• 
HIGH-SPEED 
SIGNAL 
PROCESSING 


• 
ADC/DAC 
BUFFER 


• 
ULTRASOUND 


• 
PULSEIRF 
AMPLIFIERS 


• 
ACTIVE FILTERS 


amplifier designs, the OPA621 may be used in all op 
amp applications 
requiring high speed and precision. 


Low noise and distortion, 
wide bandwidth, 
and high 
linearity make this amplifier suitable for RF and video 
applications. 
Short circuit protection is provided by an 
internal current-limiting 
circuit. 


The OPA621 is available in DIP and SO-8 packages. 
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-Vcc 


International 
Airport 
Industrial 
Park' 
Malllng 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (52<1) 746-1111 
• 1wx: 910-952-1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 
548-6133 
(USICanada Only) • Cable: BBRCORP 
• Telex: 066-6491 
• 
FAX: (520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 


BURR 
~BROWN~ 


'ElEI, 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


OPA621KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT NOISE 


Voltage: 
10 = 100Hz 
Rs = on 
10 
nV/,JHz 


10= 1kHz 
5.5 
nVl,JHz 


10= 10kHz 
3.3 
nV/,JHz 


10= 100kHz 
2.5 
nV/,JHz 


10= 1MHz to 100MHz 
1- 
2.3 
nV/,JHz 


fa = 100Hz to 10MHz 
8.0 
!lV, rms 


Current: 
10= 10kHz to 100MHz 
2.3 
pAl,JHz 


OFFSET 
VOLTAGE(1) 
Input Offset Voltage 
VCM = OVDC 
±200 
±lmV 
~V 
Average 
Drift 
TA = TM1N to TMAX 
±12 
~V/'C 
Supply 
Rejection 
±Vcc = 4.5V to 5.5V 
50 
60 
dB 


BIAS CURRENT 
Input Bias Current 
VCM = OVDC 
18 
30 
~A 


OFFSET 
CURRENT 


Input Offset 
Current 
VCM = OVDC 
0.2 
2 
~A 


INPUT IMPEDANCE 
Differential 
Open-Loop 
15111 
kQ II pF 


Common·Mode 
1111 
Mn II pF 


INPUT VOLTAGE 
RANGE 
Common-Mode 
Input Range 
±3.0 
±3.5 
V 
Common-Mode 
Rejection 
V,N = ±2.5VDC, 
Vo = OVDC 
65 
75 
dB 


OPEN-LOOP 
GAIN, DC 


Open-Loop 
Voltage 
Gain 
RL= 
100n 
50 
60 
dB 
RL = 50n 
48 
58 
dB 


FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth 


(-3dB) 
Gain = +2VN 
500 
MHz 
Gain = +SVN 
100 
MHz 
Gain = +10VN 
50 
MHz 
Gain-Bandwidth 
Product 
Gain 2 +10VN 
500 
MHz 
Differential 
Gain 
3.58MHz, 
G = +2VN 
0.05 
% 


Differential 
Phase 
3.58MHz, 
G = +2VN 
0.05 
Degrees 
Harmonic 
Distortion 
G = +2VN, 
I = 10MHz, Vo = 2Vp-p 


f = 10MHz, 
Second 
Harmonic 
-62 
-50 
dBe(3) 


Third 
Harmonic 
-80 
-70 
dBc 


Full 
Power 
Bandwidth 
Vo = 5Vp-p, Gain = +2VN 
22 
32 
MHz 
Vo = 2Vp-p, Gain = +2VN 
55 
80 
MHz 


Slew 
Rate 
2V Step, Gain = -2VN 
350 
500 
V/~s 
Overshoot 
2V Step, Gain = -2VN 
15 
% 


Settling 
Time: 
0.1% 
2V Slep, Gain = -2VN 
15 
ns 
0.01% 
25 
ns 
Phase 
Margin 
Gain = +2VN 
50 
Degrees 


Rise 
Time 
Gain = +2VN, 
10% to 90% 


Vo = 100mVp-p; 
Small Signal 
1.8 
ns 


Vo = 6Vp-p; 
Large 
Signal 
8 
ns 


RATED OUTPUT 
Voltage 
Output 
RL = loon 
±3.0 
±3.5 
V 
RL = 50n 
±2.5 
±3.0 
V 
Output 
Resistance 
1 MHz, 
Gain = +2VN 
0.015 
n 
Load Capacitance 
Stability 
Gain = +2VN 
15 
pF 
Short Circuit Current 
Continuous 
±150 
mA 


POWER SUPPLY 
Rated 
Voltage 
±Voc 
5 
VDC 
Derated 
Performance 
±Vcc 
4.0 
6.0 
VDC 


Current, 
Quiescent 
10= OmA 
26 
28 
mA 


TEMPERATURE 
RANGE 
Specification: 
KP, KU 
Ambient 
Temperature 
-40 
+85 
'C 
Operating: 
KP, KU 
-40 
+85 
'C 
9JA 
KP 
100 
'CIW 
KU 
125 
'CIW 


BURR - BROWN. 
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SPECIFICATIONS 
(CONT) 


ELECTRICAL 
(FULL TEMPERATURE 
RANGE SPECIFICATIONS) 


At Vec = ±5VOC, 
RL = 1000, 
and T 11 = T MIN to T MAX' 
unless otherwise 
noted. 


OPA621 KP, KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


TEMPERATURE 
RANGE 


Specification: KP, KU 
Ambient 
Temperature 
-40 
+85 
°C 


OFFSET 
VOLTAGE!') 


Average 
Drift 
Full Temperature 
Range 
±12 
~vrc 
Supply Rejection 
±Vcc = 4.5V to 5.5V 
45 
60 
dB 


BIAS CURRENT 
Input Bias Current 
Full Temperature. 
VCM = OVDC 
18 
40 
~ 


OFFSET CURRENT 
Input Offset Current 
Full Temperature. 
VCM = OVDC 
0.2 
5 
~ 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±2.5 
±3.0 
V 
Common·Mode 
Rejection 
V,N = ±2.5VDC, 
Vo = OVDC 
60 
75 
dB 


OPEN LOOP GAIN, DC 
Open·Loop Voltage Gain 
RL = 100n 
46 
60 
dB 


RL = son 
44 
58 
dB 


RATED OUTPUT 
Vo«age Output 
RL = lOon 
±3.0 
±3.5 
V 


RL = 500 
±2.5 
±3.0 
V 


POWER SUPPLY 


Current, 
Quiescent 
10= OmA 
26 
30 
mA 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
oromissions. 
BURA-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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OPA621 
( 
) 
( 
) 


Basic Model Number 
----r-- J J 
Pertonnance 
Grade Code ---------- 


K = -4O"C 10 +85°C 
_ 
Package Code 


P = 8-pin Plastic DIP 
U = 8-pin Plastic SO-8 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


OPA621KP 
8-Pin Plastic DtP 
006 


OPA621KU 
8-Pin SO-8 
182 


Supply.. 
. 
±7VDC 


Internal Power Dissipation(1) 
. 
See Applications 
Information 
Differential Input Voltage 
. 
Total 
Vcc 


Input Voltage 
Range 
See Applications 
Information 


Slorage Temperalure 
Range KP, KU: 
-40°C to +125°C 
Lead Temperature (soldering, 10s).. 
'" +300°C 
(soldering, SO-8 35) 
+260°C 


Output Short Circuit to Ground (+25°C) 
Continuous 
to Ground 
Junction Temperature 
(TJ). 
. 
+175°C 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 
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BURR - BROWN® 
113131 


Wide Bandwidth, 
Current-Feedback 
OPERATIONAL 
AMPLIFIER 


• 
BANDWIDTH: 
3S0MHz, 2.8Vp-p 


• 
HIGH OUTPUT 
CURRENT: 
±70mA 


• 
SLEW 
RATE: 2100V/JlS, SVp-p 


• 
DIFFERENTIAL 
GAIN/PHASE: 
0.12%/0.05° 


• 
LOW QUIESCENT 
CURRENT: 
±4mA 


• 
LOW INPUT BIAS CURRENT: 
1.2J1A 


• 
RISE TIME: 
1.9ns, 
SVp-p 


• 
SETTLING 
TIME: 9ns, 0.1 % 


The OPA623 is a current-feedback 
operational 
ampli- 
fier designed 
for precision 
wide-bandwidth 
systems 
including 
high-resolution 
video, RF and IF circuitry, 


and communications 
equipment. 


The new circuit design, together with the complemen- 
tary 
bipolar 
process, 
achieves 
performance 
pre- 


viously 
unattainable 
in monolithic 
integrated 
circuit 
technology. 


The current-feedback 
op amp is optimized 
for wide 
bandwidth, 
excellent 
pulse 
response, 
gain flatness, 


low distortion, 
and operation 
at a low quiescent 
cur- 
rent of ±4mA. 


It provides 
a 3S0MHz 
large-signal 
bandwidth 
at 
2.8Vp-p 
output voltage, as well as a 2100V/l!s 
slew 
rate. 
The 
gain 
flatness 
of O.OSdB over 
a 30MHz 
bandwidth 
makes it suitable for HDTV designs. An- 
other feature of the op amp is its high output current 
of ±70mA, 
enabling 
it to drive two back-terminated 
7Sn cables when using the amplifier as a line driver in 
video routers, distribution 
amplifiers, 
and analog and 
digital communications 
equipment. 


• 
BROADCASTlHDTV 
EQUIPMENT 


• 
HIGH-SPEED 
DIGITAL 
COMMUNICATIONS 


• 
PULSEIRF 
AMPLIFIERS 


• 
HIGH-SPEED 
ANALOG 
SIGNAL 
PROCESSING 


• 
LINE DRIVING 
(SOn, 7Sn) 


• 
DISTRIBUTION 
AMP 


• 
CRT OUTPUT 
STAGE 
DRIVER 


• 
ACTIVE 
FILTER 


The OPA623 
operates 
from a ±SV supply, 
is speci- 
fied for the extended 
industrial 
temperature 
range 
(-40°C 
to +8S°C), 
and is available 
in plastic 
50-8 
and 8-pin plastic 
DIP packages. 
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SPECIFICATIONS 


DC-SPECIFICATION 


At Vcc = ±5VDC, 
10= ±4mA, RL = 1000, R1N = 210n, 
and IAMB = +25°C, unless otherwise 
specified. 


OPA623AP. 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT OFFSET VOLTAGE 
Initial 
-8 
±25 
mV 
vs Temperature 
125 
~V/"C 
vs Supply (tracking) 
Vcc = ±4.5V to ±5.5V 
45 
50 
dB 


vs Supply (non-tracking) 
Vcc = +4.5V to +5.5V 
47 
dB 


vs Supply (non-tracking) 
Vcc = -4.5V 
to -5.5V 
39 
dB 


+INPUT 
BIAS CURRENT 


Initial 
-1.2 
±4 
~A 


vs Temperature 
7 
nA/"C 


-INPUT 
BIAS CURRENT 


Initial 
+4.5 
±20 
~ 
vs Temperature 
340 
nA/"C 


INPUT IMPEDANCE 
+Input 
2.74111 
Mn II pF 


INPUT NOISE 
f = 100kHz to 100MHz 
Voltage Noise Density 
10 
nV/{Hz 


Signal-Ie-Noise 
Ratio 
SIN = 0.7/(Vn • v'SMHz) 
89 
dB 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±3 
±3.2 
V 
Common-Mode 
Rejection 
43 
50 
dB 


RATED OUTPUT 
Voltage Output 
RL = lOon 
±3 
±3.1 
V 
Output Current 
±70 
mA 


Closed-Loop 
Output Impedance 
Gain = +2 
0.12111.5 
nil 
pF 


POWER SUPPLY 
Rated Voltage 
±4.5 
±5.5 
VDC 


Derated Performance 
±4 
±6 
VDC 


Quiescent 
Current 
10 = OmA 
±3.5 
±4 
±4.5 
mA 


Rejection 
Ratio 
45 
50 
dB 


ELECTRICAL 
(FULL TEMPERATURE 
RANGE, -40°C 
to +85°C) 


At Vcc = ±5VDC, 
10 = ±4mA, Rl = 100n, and R1N = 210n, unless otherwise specified. 


OPA623AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT OFFSET VOLTAGE 
±30 
mV 


BIAS CURRENT 
+Input 
-1.5 
±5 
~A 


BIAS CURRENT 
-Input 
27 
±50 
~ 


RATED OUTPUT 
Voltage Output 
RL = loon 
±3 
±3.1 
V 


POWER SUPPLY 
Quiescent 
Current 
10 = OmA 
±2 
±4 
±7 
mA 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 


AC-SPECIFICATION 


At v cc = ±5VDC, 
10 = ±4mA, RL = 1000, 
R1N = 21on, and TAMB = +25°C, unless otherwise 
specified. 


I 
OPA623AP, 
AU 


PARAMETER 
CONDITIONS 
I 
MIN 
TYP 
MAX 
UNITS 
C") 


FREQUENCY 
DOMAIN 
N 
(0 


Large 
Signal 
Vo = 2.8Vp-p. Gain = +1VN 
340 
MHz 


~ 
Closed-Loop 
Bandwidth 
(-3dB) 
Vo = 2.8Vp-p. Gain = +2VN 
350 
MHz 
Vo = 2.8Vp-p. Gain = +5VN 
260 
MHz 
0 
Vo = 2.8Vp-p. Gain = +10VN 
210 
MHz 
- 
Vo = 2.8Vp-p. 
Gain = -lVN 
~ 
360 
MHz 
Vo = 2.8Vp-p. Gain = -2VN 
330 
MHz 
Vo = 5.0Vp-p. Gain = +2VN 
240 
MHz 


SMALL 
SIGNAL 
BANDWIDTH 
Vo = 0.2Vp-p. Gain = +2VN 
290 
MHz 


GROUP DELAY TIME 
Pin 3 to Pin 6, Gain = +2VN 
1.2 
ns 
en 
DIFFERENTIAL 
GAIN 
G = +2VN. 
I = 4.43MHz. 
RL = 1500 
~ 


Vo = +1.4V 
0.12 
% 
W 
DIFFERENTIAL 
PHASE 
G = +2VN. 
I = 4.43MHz. 
RL = 1500 
u:: 
Vo=+1.4V 
0.05 
Degrees 
~ 
HARMONIC 
DISTORTION 
Gain = +2VN 
11. 


Second Harmonic 
f = 10MHz. Vo = 2.0Vp-p 
-56 
dBc 
~ 
Third Harmonic 
, 
-59 
dBc 


Second Harmonic 
f = 30MHz. Vo = 2.0Vp-p 
-30 
dBc 
<C 


Third Harmonic 
-37 
dBc 
..J 


Second Harmonic 
f = 5OMHz. Vo = 2.0Vp-p 
-30 
dBc 
<C 
Third Harmonic 
-33 
dBc 
Z 


GAIN FLATNESS 
PEAKING 
Gain = +2VN 
0 
Vo = 2.0Vp-p. 
DC to 30MHz 
0.05 
dB 


!C( 
Vo = 2.0Vp-p. 
DC to 100MHz 
0.20 
dB 


TIME DOMAIN 
~ 
Rise Time 
Gain - +2VN, 
10% to 90% 
W 


Vo = 2.0Vp-p 
1.4 
ns 
11. 


Vo = 5.0Vp-p 
1.9 
ns 
0 
Fall Time 
Gain = +2VN. 
10% to 90% 


Vo 
= 2.0Vp-p 
1.4 
ns 


Vo 
= 5.0Vp-p 
2.6 
ns 


SLEW 
RATE 
Gain = +2VN, 
Rise Time = lns 


Vo = 0.2Vp-p 
140 
VI~s 


Vo 
= 5.0Vp-p 
2100 
VI~s 


SETTLING 
TIME 
Gain = +2VN, 
Rise Time = 2ns 
9 
ns 
Vo = 2Vp_p• 0.1% 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet its published specifications. 


Power Supply Voltage 
±6V 
Input Voltage{l) 
±Vcc ±O.7V 
Operating Temperature 
-40°C 
to +85°C 
Storage Temperature 
-400C to +125°C 


Junction Temperature 
+150°C 
Lead Temperature 
(soldering, 
1Os) .. 
. 
+3000C 


NOTE: (1) Inputs are intemally 
diode-clamped 
to ±Vee. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


OPA623AP 
8·Pin Plastic DIP 
006 
-40"C 
10 +85"C 
OPA623AU 
SO·8 Suriace 
Mount 
182 
-40"C 
to +85"C 
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BURR - BROWN® 
IElElI 
OPA627 
OPA637 


Precision 
High-Speed 
Difet® OPERATIONAL 
AMPLIFIERS 


FEATURES 


• 
VERY 
LOW NOISE: 
4.5nV/-v'HZ at 10kHz 


• 
FAST SETTLING 
TIME: 
OPA627-550ns 
to 0.01% 
OPA637-450ns 
to 0.01% 


• 
LOW Ves: 100JlV max 


• 
LOW DRIFT: 
0.8JlV/oC 
max 


• 
LOW IB: 5pA max 


• 
OPA627: 
Unity-Gain 
Stable 


• 
OPA637: 
Stable 
in Gain ~ 5 


The OPA627 and OPA637 Oifetoperational 
amplifi- 
ers provide a new level of performance 
in a precision 
FET op amp. When compared to the popular OPA III 
op amp, the OPA627/637 
has lower noise, lower offset 


voltage, and much higher speed. It is useful in a broad 
range of precision 
and high speed analog circuitry. 


The OPA627/637 
is fabricated on a high-speed, dielec- 


trically-isolated 
complementary 
NPNIPNP 
process. It 
operates over a wide range of power supply voltage- 
±4.5V to ±18V. Laser-trimmed 
Oifet input circuitry 


provides 
high accuracy 
and low-noise 
performance 


comparable 
with the best bipolar-input 
op amps. 


APPLICATIONS 


• 
PRECISION 
INSTRUMENTATION 


• 
FAST 
DATA ACQUISITION 


• 
DAC OUTPUT 
AMPLIFIER 


• 
OPTOELECTRONICS 


• 
SONAR, 
ULTRASOUND 


• 
HIGH-IMPEDANCE 
SENSOR 
AMPS 


• 
HIGH-PERFORMANCE 
AUDIO 
CIRCUITRY 


• 
ACTIVE 
FILTERS 


High frequency 
complementary 
transistors 
allow in- 
creased circuit bandwidth, 
attaining dynamic perform- 
ance not possible 
with previous 
precision 
FET op 
amps. The OPA627 is unity-gain stable. The OPA637 
is stable in gains equal to or greater than five. 


Oifet fabrication 
achieves 
extremely 
low input bias 


currents 
without 
compromising 
input 
voltage 
noise 
performance. 
Low input bias current 
is maintained 
over a wide input common-mode 
voltage range with 
unique cascode circuitry. 


The OPA627/637 
is available 
in plastic 
DIP, SOle 
and metal TO-99 
packages. 
Industrial 
and military 


temperature 
range models are available. 


BURR-BROWN~ 
'ElEI' 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


OPA627BM, 
BP, SM 
OPA627AM, 
AP, AU 
•...... 


OPA637BM, 
BP, SM 
OPA637AM, 
AP, AU 


MAX 
MIN 
TYP 
MAX 
UNITS 
N 
PARAMETER 
CONDITIONS 
MIN 
TYP 
(0 
OFFSET VOLTAGE 
(1) 


~ 
Input Offset Voltage 
40 
100 
130 
250 
)1V 
AP. BP. AU Grades 
100 
250 
280 
500 
)1V 
0 
Average 
Drift 
0.4 
0.8 
1.2 
2 
)1V1°C 
AP, BP, AU Grades 
0.8 
2 
2.5 
)1V1°C 
Power Supply 
Rejection 
Vs = ±4.5 to ±18V 
106 
120 
100 
116 
dB 


INPUT BIAS CURRENT 
(2) 


Input Bias Current 
VOM = OV 
1 
5 
2 
10 
pA 
Over Specified 
Temperature 
VCM = OV 
1 
2 
nA 
SM Grade 
VCM = OV 
50 
nA 
en 
Over Common-Mode 
Voltage 
VCM = ±10V 
1 
2 
pA 
Input Offset Current 
VCM = OV 
0.5 
5 
1 
10 
pA 
a: 


Over 
Specified 
Temperature 
VCM = OV 
1 
2 
nA 
W 


SM Grade 
50 
nA 
ii: 


NOISE 
::i 
Input Voltage 
Noise 
Noise Density: 
f = 10Hz 
15 
40 
20 
nVIv'Hz 
a. 


f= 
100Hz 
8 
20 
10 
nVIv'Hz 
:E 


f = 1kHz 
5.2 
8 
5.6 
nVI-IHz 
<C 
t = 10kHz 
4.5 
6 
4.8 
nVI-IHz 
Voltage Noise, BW = O.1Hz to 10Hz 
0.6 
1.6 
0.8 
)1Vp-p 
..J 


Input 
Bias 
Current 
Noise 
<C 


Noise Density I f = 100Hz 
1.6 
2.5 
2.5 
tANHz 
Z 
Current 
Noise, BW = 0.1 Hz to 10Hz 
30 
60 
48 
tAp-p 
0 
INPUT IMPEDANCE 
!ci: 


Differential 
10'3118 
nil 
pF 
Common-Mode 
10'3117 
nil 
pF 


INPUT VOLTAGE 
RANGE 
a: 


Common-Mode 
Input Range 
±11 
±11.5 
V 
W 


Over Specified 
Temperature 
±10.5 
±11 
V 
a. 


Common-Mode 
Rejection 
VCM = ±10.5V 
106 
116 
100 
110 
dB 
0 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage 
Gain 
Vo = ±10V, 
RL = lkQ 
112 
120 
106 
116 
dB 


Over Specified 
Temperature 
Vo = ±10V. 
RL = lkn 
106 
117 
100 
110 
dB 
SM Grade 
Vo = ±10V. 
RL = lkQ 
100 
114 
dB 


FREQUENCY 
RESPONSE 


Slew Rate: OPA627 
G = -1, 
10V Step 
40 
55 
VII'S 
OPA637 
G = -4, 
10V Step 
100 
135 
VII'S 
Settling Time: OPA627 
0.01% 
G = -1, 
10V Step 
550 
ns 
0.1% 
G =-l,10V 
Step 
450 
ns 
OPA637 0.01 % 
G = -4. 
10V Step 
450 
ns 


0.1% 
G = -4, 
10V Step 
300 
ns 


Gain·Bandwidth 
Product: OPA627 
G= 
1 
16 
MHz 
OPA637 
G = 10 
80 
MHz 
Total Harmonic 
Distortion + Noise 
G=+l,f=lkHz 
0.סס OO3 
% 


POWER SUPPLY 
Specified 
Operating 
Voltage 
±15 
V 


Operating 
Voltage 
Range 
±4.5 
±18 
V 
Current 
±7 
±7.5 
mA 


OUTPUT 
Voltage 
Output 
RL= 
lkn 
±11.5 
±12.3 
Over Specified 
Temperature 
±11 
±11.5 
V 
Current 
Output 
Vo = ±10V 
±45 
mA 
Short-Circuit 
Current 
±35 
+701-55 
±100 
mA 
Output Impedance, 
Open·Loop 
lMHz 
55 
n 


TEMPERATURE 
RANGE 


Specification: 
AP, BP. AM. BM. AU 
-25 
+85 
°C 
SM 
-55 
+125 
°C 
Storage: AM, BM. SM 
-60 
+150 
°C 


AP, BP. AU 
-40 
+125 
°C 
8J.• : AM, BM, SM 
200 
'CIW 
AP,BP 
100 
'CIW 
AU 
160 
°CIW 


•. Specifications 
same 
as ~B·grade. 


NOTES: 
(1) Offset voltage 
measured 
fully warmed-up. 
(2) High-speed 
test at TJ = +25°C. 
See Typical 
Performance 
Curves 
for warmed-up 
performance. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR·BROWN 
assumes 


no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS(l) 


A 
ELECTROSTATIC 
Jl»,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications. 


Supply Voltage. 
. 
±18V 
Input Voltage Range 
+Vs + 2V to -Vs - 2V 
Differential 
Input Range 
Total Vs + 4V 
Power 
Dissipation 
.. 
. 
100QmW 
Operating 
Temperature 
M Package 
-55°C 
to +125°C 
p. U Package. 
.. 
-40°C 
to +125°C 


Storage 
Temperature 
M Package .. 
P, U Package. 
Junction 
Temperature 
M Package 
. 


P, U Package 
. 


Lead Temperature 
(soldering, 
105) 
. 
SOIC (soldering, 
3s) ..... 


. 
+175°C 
.. 
+150"C 
.. 
+300°C 


.. 
+260"C 


PACKAGE DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI1) 
RANGE 


OPA627AP 
Plastic DIP 
006 
-25°C 
to +85°C 
OPA627BP 
Plastic 
DIP 
006 
-25°C to +85°C 
OPA627AU 
SOIC 
182 
-25°C to +85°C 
OPA627AM 
TO-99 Metal 
001 
-25°C 
to +85°C 
OPA627BM 
TO-99 Metal 
001 
-25°C 
to +85DC 
OPA627SM 
TO·99 Metal 
001 
-55°C 
to +125°C 


OPA637AP 
Plastic DIP 
006 
-25°C 
to +85°C 
OPA637BP 
Plastic 
DIP 
006 
-25°C 
to +85°C 
OPA637AU 
SOIC 
182 
-25°C 
to +85°C 
OPA637AM 
TO-99 Metal 
001 
-25°C to +85°C 
OPA637BM 
TO-99 Metal 
001 
-25°C 
to +85°C 
OPA637SM 
TO-99 Metal 
001 
-55°C 
to +1250(; 
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Wideband 
Voltage Feedback 
OPERATIONAL 
AMPLIFIER 


• 
UNITY-GAIN 
BANDWIDTH: 
1.3GHz 


• 
UNITY-GAIN 
STABLE 


• 
LOW NOISE: 2.9nV/,IH"Z 


• 
LOW HARMONICS: 
-75dBc 
at 10MHz 


• 
HIGH COMMON 
MODE REJECTION: 
85dB 


• 
HIGH SLEW RATE: 350V/lls 


• 
COMMUNICATIONS 


• 
MEDICAL 
IMAGING 


• 
TEST EQUIPMENT 


• 
CCD IMAGING 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
HIGH-RESOLUTION 
VIDEO 


• 
LOW NOISE PREAMPLIFIER 


• 
DIFFERENTIAL 
AMPLIFIER 


• 
ACTIVE 
FILTERS 


The OPA640 
is an extremely 
wideband 
operational 


amplifier 
featuring 
low noise, 
high common-mode 
rejection 
and high spurious free dynamic range. 


The OPA640 is internally compensated 
for unity-gain 
stability. This amplifier has a fully symmetrical 
differ- 
ential input due to its "classical" 
operational 
amplifier 


circuit architecture. 
This allows the OPA640 to be used 
in all op amp applications 
requiring 
high speed 
and 
precision. 


Low noise, wide bandwidth, 
and high linearity 
make 
this amplifier 
suitable 
for a variety 
of RF and video 
applications. 


BURR 
- BROWN~ 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C, Vs = ±5V, Rl = 1000, Cl = 2pF. RFB = 4020 and all four power supply pins are used, unless otherwise 
noted. RFB = 25Q for a gain of +1. 


OPA640P, 
U 
OPA640UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±2.0 
±5 
1.0 
±2.0 
mV 
Average Drift, 
±10 
±6 
~vrc 


Power Supply Rejection (+Vs) 
Vs = ±4.5 to ±5.5V 
60 
75 
* 
* 
dB 


(-Vsl 
53 
60 
* 
* 
dB 


INPUT BIAS CURRENT(') 
Input Bias Current 
VCM = OV 
15 
25 
* 
* 
~ 
Over Specified Temperature 
30 
75 
18 
55 
~ 
Input Offset Current 
VCM = OV 
0.3 
2.0 
* 


1.0 
~A 
Over Specified Temperature 
0.5 
2.5 
* 
2.0 
~A 


NOISE 
Input Voltage Noise Density 
f = 100Hz 
- 
7.0 
* 


nVl>IHz 


f = 10kHz 
2.8 
* 


nVl>IHz 
f= 
1MHz 
2.8 
* 
nV/>IHz 
f = 1MHz to 500MHz 
2.9 
* 


nV/>IHz 


Voltage Noise, BW = 100Hz to 500MHz 
65 
* 
IlVrms 


Input Bias Current Noise Density 


f = 0.1Hz to 20kHz 
2.0 
* 
pAl>IHz 


Noise Figure (NFl 
,. 


As = 1k.Q 
2.6 
* 
dB 
As = 50n 
10.9 
* 


dB 


INPUT VOLTAGE 
RANGE 


Common·Mode 
Input Range 
±2.5 
±2.85 
* 
* 
V 
Over Temperature 
±2.5 
±2.75 
* 
* 
V 
Common-Mode 
Rejection 
VCM = ±O.5V 
70 
85 
80 
88 
dB 


INPUT IMPEDANCE 
Differential 
15111 
* 
k.Q II pF 


Common-Mode 
2111 
* 
Mnll 
pF 


OPEN-LOOP 
GAIN, DC 


Open-Loop 
Voltage Gain 
Vo = ±2V, AL = 100n 
50 
57 
53 
* 
dB 
Over Specified Temperature 
Vo = ±2V, AL = 100n 
45 
55 
* 
* 
dB 


FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth 
Gain =+1VN 
1.3 
* 
GHz 
Gain = +2VN 
280 
* 
MHz 
Gain = +5VN 
65 
* 
MHz 
Gain = +10VN 
31 
* 
MHz 
Slew Rate(2) 
G = +1, 2V Step 
350 
* 
VI~s 
At Minimum Specified Temperature 
G = +1, 2V Step 
285 
* 
VI~s 
Settling Time 
0.01% 
G = +1, 2V Step 
22 
* 
ns 
0.1% 
G = +1, 2V Step 
18 
* 


ns 
1% 
G = +1, 2V Step 
4.5 
* 


ns 
Spurious Free Dynamic Range 
G = +1, f = 5MHz, Vo = 2Vp·p 
85 
* 
dBc 
G = +1, f = 10MHz, Vo = 2Vp-p 
75 
* 
dBc 
G = +1, f = 20MHz, Vo = 2Vp-p 
65 
* 
dBc 
Gain Flatness to 0.1dB 
G=+10r+2 
120 
* 
MHz 


Differential Gain at 3.58MHz, 
Vo = OV to 1AV, AL = 150n 
0.07 
* 
% 
G = +2VN 


Differential 
Phase at 3.58MHz, 
Vo = OV to 1.4V, AL = 150n 
0.008 
* 


Degrees 
G = +2VN 


OUTPUT 
Voltage Output 
No Load 


Over Specified Temperature 
±2.6 
±3.0 
* 
* 
V 
Voltage Output 
AL = 100n 
Over Specified Temperature 
±2.25 
±2.5 
* 
* 
V 
Current Output, +25°C 
±40 
±52 
* 
* 
mA 
Over Specified Temperature 
±25 
±45 
* 
* 
mA 
Short Circuit Current 
75 
* 
mA 
Output Resistance 
1MHz, G = +1VN 
0.2 
* 
n 


POWER SUPPLY 
Specified Operating Voltage 
TMIN to TMAX 
±5 
* 
V 
Operating Voltage Range 
TMtN to TMAX 
±4.5 
±5.5 
* 
* 
V 
Quiescent Current 
±18 
±22 
* 
* 


mA 
Over Specified Temperature 
±19 
±24 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification: 
p. U, US 
Ambient 
-40 
+85 
* 
* 


·C 


Thermal Resistance 
8JA, Junction to Ambient 
·CIW 


P 
8·Pin DIP 
100 
* 


.C!W 
U,UB 
8·Pin SO-8 
125 
* 


·CIW 


BURR-BROWNe 
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Inverting 
Input 


Non·lnverting 
Input 


NOTE: 
(1) Making use of all four power supply pins is highly recommended, 


although not required. Using these four pins, instead of just pins 4 and 7, will 
lower the effective 
pin impedance 
and substantially 
lower distortion. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


OPA640P 
8-Pin Plastic DIP 
006 


OPA640U, 
UB 
SO·8 
Surface 
Mount 
182 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, please 
see end of data 


sheet, 
or Appendix 
C of Burr-Brown 
IC Data 
Book. (2) The "B" grade 
of the 
SO·8 
and package 
will be marked 
with a "B" by pin 8. 


Power Supply. 
.. 
±5.5VDC 


Internal 
Power 
Dissipation. 
. 
Thermal 
Considerations 


Differential 
Input Voltage. 
. 
±1.2V 
Input Voltage Range.. 
. 
±Vs 


Storage Temperature 
Range: P, U, US.. 
.. 
-40°C 
to +125°C 


Lead Temperature 
(soldering, 
10s).. 
. 
+300°C 


(soldering, 
SO-8 3s). 
.. 
+260°C 


Junction 
Temperature 
(TJ) 
.. 
. 
+175°C 
o 
0lI:t 
CD 


~o 
A 
ELECTROSTATIC 
JJ:I... DISCHARGE SENSITIVITyll 


Electrostatic 
discharge can cause damage ranging from per- 


formance 
degradation 
to complete 
device 
failure. 
Burr- 
(J) 
Brown Corporation 
recommends 
that all integrated 
circuits 
a: 
be handled 
and stored 
using appropriate 
ESD protection 
!:!:! 
methods, 
!:!: 
..oJa. 
~< 
..oJ< 
Zo 


~a: 
wa.o 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


The information provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
Without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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Wideband, 
Low Distortion, 
Low Gain 
OPERATIONAL 
AMPLIFIER 


• 
LOW DISTORTION: 
-95dBc 
at 5MHz 


• 
GAIN OF +1 BANDWIDTH: 
400MHz 


• 
AVAILABLE 
IN SOT23-5 
PACKAGE 


• 
HIGH OPEN 
LOOP GAIN: 95dB 


• 
HIGH COMMON-MODE 
REJECTION: 
90dB 


• 
FAST 12-BIT SETILlNG: 
13n5 (0.01%) 


• 
LOW NOISE: 2.7nVl,lH"Z 


• 
HIGH OUTPUT 
CURRENT: 
±60mA 


• 
VERY 
LOW DIFF GAIN/PHASE 
ERROR: 
0.007%/0.008° 


The OPA642 provides 
a level of speed and dynamic 
range previously unattainable 
in a monolithic op amp. 
Using a unity gain stable voltage feedback 
architec- 


ture with two internal gain stages, the OPA642 achieves 
exceptionally 
low harmonic 
distortion 
over a wide 
frequency 
range. The "classic" differential 
input 
pro- 


vides all the familiar 
benefits 
of precision 
op amps, 


such as bias current cancellation 
and very low invert- 


ing current 
noise compared 
with wide band current 


• 
ADC/DAC 
BUFFER 
AMPLIFIER 


• 
LOW DISTORTION 
IF AMPLIFIER 


• 
HIGH RESOLUTION 
IMAGING 


• 
MEDICAL 
IMAGING 


• 
LOW NOISE PREAMPLIFIER 


• 
HIGH CMR DIFFERENCING 
AMPLIFIER 


• 
TEST INSTRUMENTATION 


• 
PROFESSIONAL 
AUDIO 


feedback 
op amps. Fast settling time, excellent 
differ- 
ential gain/phase 
performance, 
low voltage noise and 


high output current drive make the OPA642 
ideal for 
most high dynamic range applications. 


Unity 
gain stability 
makes 
the OPA642 
particularly 


suitable 
for 
low 
gain 
differential 
amplifiers, 


transimpedance 
amplifiers, 
gain of +2 video line driv- 


ers, wideband integrators and low distortion ADC buff- 
ers. Where higher gain or even lower harmonic distor- 
tion is required, consider the OPA643-a 
higher gain- 


bandwidth 
and lower noise version of the OPA642 


Measured 
BOdS SFDR 


BURR - BROWNe 
113131 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C, Vs = ±5V, RL = 1Don, RF = 402n, 
unless otherwise 
noted. RF = 250 for a gain of +1. 


OPA642P, 
U, N 
OPA642PB, 
UB, NB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
N 


OFFSET VOLTAGE 
~ 
CD 
Inpul Offset Voltage 
±1.5 
±4 
±O.5 
±1.0 
mV 


~ 


Average Drift 
4 
2 
~VI·C 


Power Supply Rejection (PSR) 
Vs = ±4.5 to ±5.5V 
65 
85 
73 
95 
dB 


INPUT BIAS CURRENT 
0 


Input Bias Current 
VCM=OV 
25 
45 
* 
* 
~ 
Over Specified Temperature 
70 
* 
* 
~A 


Input Offset Current 
VCM=OV 
0.1 
2.0 
* 
* 
~A 
Over Specified Temperature 
3.0 
* 
* 
~A 


NOISE 
Input Voltage Noise 
en 


Noise Density: f ~ 1MHz 
2.7 
* 
nVi-iFfZ 
a: 


Integrated Voltage Noise, BW = 100Hz to 100MHz 
27 
* 
~Vrms 
W 
Input Bias Current Noise Density 
u: 
f~ 1MHz 
2.8 
:(. 
pAl-iFfZ 


INPUT VOLTAGE 
RANGE 
::J 


Common-Mode 
Input Range 
±2.75 
±3.0 
* 
* 
V 
Q. 


Over Temperature 
±2.5 
* 
V 
:2 


Common-Mode 
Rejection (CMR) 
VCM= ±0.5V 
65 
90 
80 
* 
dB 
« 
INPUT IMPEDANCE 
..J 
Differential 
11111 
* 
kl) II pF 
« 
Common-Mode 
650111 
* 
kl) II pF 
Z 
OPEN-LOOP 
GAIN 
0 
Open-Loop 
Vollage Gain (AcJ 
Vo=±2V, 
RL= 100n 
80 
95 
85 
98 
dB 
!;;: 
Over Specified Temperature 
80 
* 
dB 


FREQUENCY 
RESPONSE 
a: 
Closed·Loop 
Response 
Gain = +1VN 
400 
* 
MHz 
W 
Gain =+2VN 
150 
* 
MHz 
Q. 


Gain = +SVN 
45 
* 


MHz 
Gain = +10VN 
21 
* 
MHz 
0 


Gain Bandwidth Product (GBP) 
210 
* 


MHz 
Slew Rate(1) 
G = +1, 2V Step 
380 
* 
VI~s 
At Minimum Specified Temperature 
G = +1, 2V Slep 
340 
* 
VI~s 
SeWing Time: 0.01 ~"Io 
G = +1, 1V Step 
13 
* 
ns 
0.1% 
G = +1, 1V Step 
11.5 
* 
ns 


1% 
G = +1, 1V Slep 
3.5 
* 


ns 
Spurious Free Dynamic Range (SFDR) 
G = +1, f= 5MHz 
92 
95 
dBc 
Va = 2Vp-p, RL = lOon 
Ditt. Gain Error at 3.58MHz, G = +2VN 
Vo=OVto 
1.4V, RL= 150n 
0.007 
-,. 
% 


Ditt. Phase Error at 3.58MHz, 
G = +2VN 
Va = OV to 1.4V, R, = 1500 
0.008 
* 
degrees 


OUTPUT 
Vollage Output 
No Load 
±3.5 
* 
V 
Over Specified Temperature 
±3.0 
* 
V 
Voltage Output 
RL= 100n 
±2.75 
* 
V 
Over Specified Temperature 
±2.5 
* 
* 
V 
Current Output, +25"C 
±40 
±60 
±50 
±65 
mA 
Over Specified Temperature 
±35 
±40 
mA 
Closed-Loop 
Output Resistance 
0.1MHz, G = +1VN 
0.01 
* 
n 


POWER SUPPLY 
Specified Operating Voltage 
±5 
* 
V 
Operating Voltage Range 
TM1N 
to TMA)( 
±4.5 
±5.5 
* 
* 
V 
Quiescent Current 
±20 
±25 
±16 
* 
* 


mA 
Over Specified Temperature 
±26 
* 
mA 


TEMPERATURE 
RANGE 


Specification: 
P, U, N, PB, UB, NB 
Ambient 
-40 
+85 
* 
* 


·C 


Thermal Resistance 
9JA• Junction-la-Ambient 
·CIW 
P, PB 
8-Pin DIP 
100 
* 


·CIW 
U,UB 
8-Pin SO-8 
125 
... 
·CIW 
N, NB 
5-Pin SOT23-5 
150 
* 


OCIW 
* Indicates same specification 
as for OPA642P, U, N. 


NOTE: (1) Slew rate is rate of change from 10% to 90% 
of output voltage step. 


BURR-BROWN_ 
1E3lE3l1 
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Supply.. 
. 
±6.0VDC 
Internal Power Dissipation(1) . 
. 
See Thermal Analysis 
Differential 
Input Voltage. 
. 
. 
±1.2V 


Input Voltage Range 
±Vs 


Storage Temperature 
Range: P, PS. U, UB, N, NB 
-400C to +125°C 
Lead Temperature 
(soldering, 
1Os) 
. 
+300°C 


(soldeMng. 50-8 
3s) 
+260"C 
Junction Temperature 
(TJ) 
+175°C 


NOTE: (1) Packages 
must be derated based on specified 
(J JA' 
Maximum 
TJ must be observed. 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 


formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure_ Precision 
integrated circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


NOTE: 
(1) Making 
use of all four power supply 
pins is recommended, 


although not required. Using these four pins, instead of just pins 4 and 7, will 
lower the power supply impedance 
improving distortion. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 


PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 
MARKINGI') 
NUMBER!') 


OPA642U 
80-8 
Surface Mount 
182 
-400C to +85°C 
OPA642U 
OPA642U 
OPA642UB 
SO-8 Surface Mount 
182 
-400C to +85"C 
OPA642UB 
OPA642UB 
OPA642N 
5-pin SOT23-5 
331 
-400C to +85"C 
A42 
OPA642N-250 
OPA642N-3k 
OPA642NB 
5-pin SOT23-5 
331 
-40°C 
to +85°C 
A42B 
OPA642NB-250 
OPA642NB-3k 
OPA642P 
8-Pin Plastic DIP 
006 
-400C to +85"C 
OPA642P 
OPA642P 


OPA642PB 
8-Pin Plastic DIP 
006 
-400C to +85"C 
OPA642PB 
OPA642PB 


NOTES: (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix C of Burr-Brown Ie Data Book. (2) The "B" grade of the SO·8 and 
DIP packages will be marked with a "B" by pin 8. The "B" grade of the SOT23-5 will be marked with a "B" near pins 3 and 4. (3) The 80T23-5 
is only available on a 7" 


tape and reel (e.g. ordering 250 pieces of "OPA642N-250" 
will get a single 250 piece tape and reel. Ordering 3000 pieces of "OPA642N-3k" 
will get a single 3000 piece 
tape and reel). Please refer to Appendix B of Burr-Brown 
Ie Data Book for detailed Tape and Reel Mechanical information. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Wideband 
Low Distortion, 
High Gain 
OPERATIONAL 
AMPLIFIER 


• 
LOW DISTORTION: 
-90dBc 
at 5MHz 


• 
LOW NOISE: 
2.3nV/-{Hi 


• 
GAIN-BANDWIDTH 
PRODUCT: 
800MHz 


• 
AVAILABLE 
IN SOT23-5 
PACKAGE 


• 
STABLE 
IN GAINS ~ 3 


• 
HIGH SLEW 
RATE: 
1000VlJlS 


• 
HIGH OPEN-LOOP 
GAIN: 
95dB 


• 
HIGH OUTPUT 
CURRENT: 
±60mA 


The OPA643 provides 
a level of speed and dynamic 
range previously unattainable 
in a monolithic op amp. 


Using a de-compensated 
voltage 
feedback 
architec- 
ture with two internal gain stages, the OPA643 achieves 
exceptionally 
low harmonic 
distortion 
over a wide 
frequency 
range. The "classic" differential 
input pro- 


vides all the familiar 
benefits 
of precision 
op amps, 


such as bias current cancellation 
and very low invert- 
ing current 
noise 
compared 
with wide band current 
feedback op amps. High slew rate and open-loop gain, 
along with low input noise and high output current 


• 
BASE 
STATION 
ADC PREAMP 


• 
ADC/DAC 
BUFFER 
AMPLIFIER 


• 
LOW DISTORTION 
IF AMPLIFIER 


• 
LOW NOISE, 
BROADBAND, 


TRANSIMPEDANCE 
AMPLIFIER 


• 
LOW NOISE PREAMPLIFIER 


• 
VIDEO AMPLIFICATION 


• 
TEST INSTRUMENTATION 


drive make the OPA643 
ideal for very high dynamic 
range requirements. 


The high gain bandwidth 
product 
for the gain ~ 3 


stable 
OPA643 
makes 
it particularly 
suitable 
for 
wideband transimpedance 
amplifiers and moderate gain 
IF 
amplifier 
applications. 
External 
compensation 
techniques 
may be used to apply the OPA643 
at low 
gains giving exceptionally low distortion and frequency 
response 
flatness. 
Where 
unity 
gain 
stability 
with 
comparable distortion performance is required, consider 
the OPA642. 


Measured 


aDdS SFDR 


BURR-BROWNiII 
'ElEI' 


I:LI:\I I MI\lAL 


At TA = +25°C, 
Vs = ±5V. Rl = lOOn, RF = 4020:, unless otherwise noted. 


OPA643P, 
U, N 
OPA643PB, 
UB, NB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±2.5 
±4 
±0.5 
±1.5 
mV 
Average Drift 
5 
3 
~vrc 
Power Supply Rejection (PSR) 
Vs : ±4.5 to ±5.5V 
65 
90 
70 
::: 
dB 


INPUT BIAS CURRENT 
Input Bias Current 
VCM: 
OV 
19 
30 
* 
:j: 
~A 


Over Specified Temperature 
40 
:j: 
~A 


Input Offset Current 
VCM: 
OV 
0.1 
2.0 
* 
* 
~A 
Over Specified Temperature 
3.0 
',' 
~ 


NOISE 
Input Voltage Noise 


Noise Density: f > 1MHz 
2.3 
* 


nV/>'Hz 


Integrated Voltage Noise, BW : 
100Hz to lOOMHz 
23 
* 


).lVrms 
Input Bias Current Noise 
Current Noise Density, f > 1MHz 
2.5 
:;: 
pAl>'Hz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±2.75 
±3.0 
* 


:j: 
V 
Over Specified Temperature 
±2.5 
* 
V 
Common-Mode 
Rejection (CMR) 
VCM: 
±0.5V 
65 
85 
80 
92 
dB 


INPUT IMPEDANCE 
Differential 
7112.5 
* 
k!lll 
pF 


Common-Mode 
630111.3 
:j: 
k!lll 
pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain (AoJ 
Vo: 
±2V, RL: 
100n 
82 
95 
87 
* 
dB 


Over Specified Temperature 
Vo: 
±2V, RL: 
lOon 
80 
80 
dB 


FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth 
Gain = +SVN 
200 
* 


MHz 
Gain 
= +lOVN 
85 
* 
MHz 
Gain = +20VN 
40 
* 
MHz 
Gain Bandwidth 
Product (GBP) 
800 
* 
MHz 
Slew Rate(1) 
G : +5, 2V Step 
1000 
* 
VI~s 
At Minimum Specified Temperature 
G : +5, 2V Step 
920 
* 
VI~s 
Settling Time: 0.01 % 
G : +5, 2V Step 
21 
:;: 
ns 
0.1% 
G : +5, 2V Step 
16.5 
* 


ns 


1% 
G : +5, 2V Step 
7.5 
ns 
Spurious Free Dynamic Range (SFDR) 
G : +5, f : 5MHz 
90 
95 
dBc 


Vo : 2Vp,p, RL 
: 
500n 


Differential 
Gain Error at 3.58MHz 
G : +5VN, 
Vo: 
OV to 1AV, RL: 
150n 
0.005 
* 
% 


Differential 
Phase Error at 3.58MHz 
G : +5VN, 
Vo: 
OV to 1.4V, RL: 
150n 
0.015 
* 


degrees 


OUTPUT 
Voltage Output 
No Load 
±3.25 
* 
V 
Over Specified Temperature 
±3.0 
* 
V 
Voltage Output, +25°C 
RL: 
lOOn 
±2.75 
* 
V 
Over Specified Temperature 
±2.5 
* 
V 
Current Output, +25°C 
±40 
±60 
±50 
±65 
mA 


Over Specified Temperature 
±35 
±40 
mA 
Closed-loop 
Output Resistance 
0.1 MHz, G : +5VN 
0.055 
* 
n 


POWER SUPPLY 
Specified Operating Voltage 
±5 
* 
V 
Operating Voltage Range 
TMIN to T MAX 
±4.5 
±5.5 
* 
* 
V 
Quiescent 
Current 
±20 
±25 
±16 
* 
* 
mA 
Over Specified Temperature 
±26 
* 
mA 


TEMPERATURE 
RANGE 


Specification: 
P, U, N 
Ambient 
-40 
+85 
", 
* 
°C 


Thermal Resistance 
6JA, Junction to Ambient 


P, PB 
8-Pin DIP 
100 
* 


°CIW 
U,UB 
8,Pin 50-8 
125 
* 


°CIW 
N,NB 
5-Pin SOT23-5 
150 
* 


°CIW 


BURR 
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Power Supply (±Vs) 
.. 
±6.0VDC 
Internal Power Dissipation(l) 
See Thermal Analysis 
Differential 
Input Voltage 
±1.2V 
Input Voltage Range 
±Vs 
Storage Temperature 
Range: P, PB, U, US, N, NB 
-4QoC to +125°C 
Lead Temperature 
(soldering, 
10s) 
+300°C 
(soldering, 
50-8 
35) 
+260°C 
Junction Temperature 
(TJ) 
+175°C 


NOTE: 
(1) Packages must be derated based on specified 
fJ JA' Maximum TJ 
must be observed. 


DIP/SO·8 


+VS2(1) 


+VS1 
M 
"=t 
Output 
to 


5 
-VS2(1) 
~0 


SOT23-5 
A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance degradation to complete device failure. B Uff- Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection methods. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


NOTE: (1) Making use of all four power supply pins is highly recommended, 
although not required. Using these four pins, instead of just pins 4 and 7, will 
lower the power supply impedance 
improving distortion. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 
MARKING(') 
NUMBER(3) 


OPA643U 
SO·8 Surface Mount 
182 
-400e 
to +85°e 
OPA643U 
OPA643U 
OPA643UB 
SO-8 Surface Mount 
182 
-4O"C to +85°C 
OPA643UB 
OPA643UB 
OPA643N 
5-pin SOT23-5 
331 
-400e 
to +85°e 
A43 
OPA643N-250 
OPA643N-3k 
OPA643NB 
5-pin SOT23-5 
331 
-4O"C to +85°C 
A43B 
OPA643NB-250 
OPA643NB-3k 
OPA643P 
8-Pin Plastic DIP 
006 
-40oe 
to +85°e 
OPA643P 
OPA643P 
OPA643PB 
8-Pin Plastic DIP 
006 
-4O"C to +85°C 
OPA643PB 
OPA643PB 


NOTES: (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix e of Burr-Brown Ie Data Book. (2) The "B" grade of the SO·8 and 
DIP packages will be marked with a "B 


M by pin 8. The "8" grade of the SOT23-5 will be marked with a "B" near pins 3 and 4. (3) The SOT23·5 is only available on a 7" 
tape and reel (e.g. ordering 250 pieces of "OPA643N-250" 
will get a single 250 piece tape and reel. Ordering 3000 pieces of "OPA643N-3k" 
will get a single 3000 piece 
tape and reel). Please refer to Appendix 8 of Burr-Brown Ie Data Book for detailed Tape and Reel Mechanical information. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Low Distortion 
Current Feedback 
OPERATIONAL 
AMPLIFIER 


• 
SLEW RATE: 2500VlJ..ls 


• 
VERY LOW DIFFERENTIAL 
GAIN/PHASE 
ERROR: 
0.008%/0.009° 


• 
LOW DISTORTION 
AT 5MHz: -85dBc 


• 
HIGH BANDWIDTH: 
500MHz 


• 
HIGH OPEN LOOP TRANSIMPEDANCE: 
2.0MQ 


• 
HIGH LINEARITY 


• 
FAST 12-BIT SETILlNG: 
21ns to 0.01% 


• 
UNITY-GAIN 
STABLE 


• 
HIGH-SPEED 
SIGNAL 
PROCESSING 


• 
HIGH-RESOLUTION 
VIDEO 


• 
PULSE AMPLIFICATION 


• 
COMMUNICATIONS 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
RF AMPLIFICATION 


• 
MEDICAL 
IMAGING 


• 
AUDIO 
AMPLIFICATION 


The OPA644 
is a wideband 
precision 
current 
feed- 
back operational amplifier featuring exceptionally high 
open loop transimpedance 
and high slew rate. The 
current 
feedback 
architecture 
allows 
for excellent 
large signal bandwidth, 
even at high gains. The high 
transimpedance 
allows 
this op amp to be used 
in 
applications 
requiring 
16 bits or more of accuracy. 


This extra transimpedance 
at high bandwidths 
gives 


very 
low distortion 
and low differential 
gain 
and 
phase errors. The high slew rate and well-behaved 
pulse response allow for superior large signal ampli- 
fication 
in a variety 
of RF, video and other signal 


processing 
applications. 
Fabricated 
on an advanced 
complementary 
bipolar 
process, 
the OPA644 
offers 
exceptional 
performance 
in monolithic 
form. 


4,5 
-Vs 


International Airport Industrial Park' 
Mailing Address: PO Box 11400, Tutson, AZ 85734 • StreetAddress: 6730 S. Tucson Blvd., Tucson, AZ 85706 • Tel: (520)746-1111 
• 1wx: 91()'952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: (520) 
889-1510 
• Immediate 
Product 
Info: (800) 
548-6132 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


OPA644U 
OPA644UB 


CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
'I::t 
PARAMETER 
'I::t 


OFFSET VOLTAGE 
(0 


Input Offset Voltage 
±2.5 
±6 
±2 
±3 
mV 


~ 
Average Drift 
20 
10 
~V/oC 


Power Supply Rejection 
Vs = ±4.5 to ±5.5V 
40 
65 
60 
75 
dB 
0 
INPUT BIAS CURRENT") 
Non-Inverting 
±20 
±40 
±15 
±20 
~ 
Over Specified Temperature 
±24 
±90 
±20 
±50 
~ 


Inverting 
±2 
±25 
* 
±10 
~A 
Over Specified Temperature 
±4 
±35 
±3 
±25 
~A 


NOISE 
Input Voltage Noise Density 
en 


I = 100Hz 
10.3 
* 


nVlrHZ 
a: 


I = 1kHz 
2.9 
* 
nVlrHZ 
W 


1= 10kHz 
1.9 
* 
nVlrHZ 
u: 
1= lMHz 
1.9 
* 
nVlrHZ 
la = 100Hz to 200MHz 
33.6 
* 


IlVrms 
::i 
Inverting Input Bias Current 
Q. 


Noise Density: f = 10MHz 
15 
* 


pAlrHZ 
~ 
Non-Inverting 
Input Current 
« 
Noise Density: f = 10MHz 
15 
* 
pAlrHZ 


INPUT VOLTAGE 
RANGE 
..J 


Common-Mode 
Input Range 
±2.0 
±2.25 
* 
* 
V 
« 


Over Specified Temperature 
±1.8 
±2.1 
* 
* 
V 
Z 


Common-Mode 
Rejection 
VCM = ±2V 
35 
55 
45 
65 
dB 
0 
INPUT IMPEDANCE 
~ 


Non-Inverting 
500 111.0 
<- 
kn II pF 


Inverting 
20 
46 
n 
a: 
Open-loop 
Transimpedance 
Vo = ±2V, RL = 1kn 
1.4 
2.0 
* 
* 
Mn 


FREQUENCY 
RESPONSE 
W 


Closed-Loop 
Bandwidth 
G = +1VN 
500 
* 


MHz 
Q. 


G = +2VN 
300 
* 


MHz 
0 


G = +5VN 
180 
* 
MHz 
G = +10VN 
125 
* 
MHz 
G = +20VN 
80 
* 
MHz 
Slew Rate(l) 
G = +2, 2V Slep 
2500 
* 
VI~s 
Settling Time: 
0.01% 
G = +2, 2V Step 
21 
* 
ns 


0.1% 
G = +2, 2V Step 
16.5 
* 


ns 


1% 
G = +2, 2V Step 
5.5 
* 
ns 
Overload 
Recovery Time(2) 
60 
* 
ns 


Spurious 
Free Dynamic Range 
G = -1, 1= 5.0MHz 
84 
86 
dBc 


Vo = 2Vp-p 
G = -1, 1= 20M Hz 
dBc 


Differential 
Gain Error at 3.58MHz 
G = +2VN, 
Vo = OVto l.4V 
0.008 
* 


% 


RL = 150n 


Differential 
Phase Error at 3.58MHz 
G = +2VN, 
Vo = OVto l.4V 
0.009 
* 


Degrees 


RL = 150n 
Gain Flatness to 1dB 
G = +1 
250 
* 
MHz 


OUTPUT 
Current Output 
±40 
±60 
±50 
±66 
mA 
Over Specified Temperature 
±30 
±45 
±40 
±50 
mA 
Voltage Output 
No Load 


Over Specified Temperature 
±3.0 
±3.5 
:;: 
* 
V 
Voltage Output 
RL = lOon 
Over Specified Temperature 
±2.75 
±3.25 
* 
* 
V 
Short Circuit Current 
75 
* 
mA 
Output Resistance 
lMHz, 
G = +2VN 
0.2 
* 
n 


POWER SUPPLY 
Specified Operating Voltage 
TM1N to TMAX 
±5 
* 
V 
Operating 
Voltage Range 
TM1N to TMA)( 
±4.5 
±5.5 
* 
* 
V 
Quiescent 
Current 
TM1N 
to 
TMA)( 
±18 
±26 
* 


:;: 
mA 


TEMPERATURE 
RANGE 


Specification: 
U 
-40 
+85 
* 
* 


°C 
Thermal 
Resistance. 
9JA 


U,UB 
8-Pin 80-8 
125 
<- 
°CIW 
* Specification 
same as OPA644U. 


NOTES: (1) Slew rate is rate of change from 10% to 90% of the output voltage step. (2) Time for the output to resume linear operation after saturation. 


BURR· BROWNe 
I E:lE:II 
Burr-Brown Ie Data Book 


• 
NC 
+VS2{lj 


-Input 
+VS1 


+Input 
Output 


-VS1 
4 
5 
-VS2(l) 


NOTE: 
(1) Making use of all four power supply pins is highly recommended, 


although 
not required. 
Using these four pins, instead of just pins 4 and 7, will 


lower the effective 
pin impedance 
and substantially 
lower distortion. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


OPA644U, 
UB 
50-8 
Surface 
Mount 
182 


NOTE: 
(1) For detailed drawing and dimension 
table, please 
see end of data 
sheet, or Appendix 
C of Burr-Brown 
IC Data Book. (2) The "B" grade of the 


50-8 package 
will be marked 
with a "S" by pin 8. 


Power Supply. 
. 
.. 
±5.5VDC 


Intemal 
Power 
Dissipation. 
. 
See Thermal 
Considerations 


Differential 
input Voltage 
±1.2V 


Input Voltage 
Range.. 
. 
±VS 


Storage 
Temperature 
Range: 
U, US 
-4O"C 
to +125°C 


Lead Temperature 
(soldering, 
10s) .." 
. +300°C 
(soldering, 
SO-8 3s) 
+260°C 


Junction 
Temperature 
(TJ).. 
. 
+175°C 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
11:11:11 


BURR - BROWN® 
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Low Power, Wide Bandwidth 
OPERATIONAL 
AMPLIFIER 


• 
LOW POWER: 
55mW 


• 
UNITY-GAIN 
BANDWIDTH: 
650MHz 


• 
UNITY-GAIN 
STABLE 


• 
FAST 12-BIT SETTLING: 
15ns (0.01%) 


• 
LOW INPUT BIAS CURRENT: 
2J1A 


• 
LOW HARMONICS: 
-82dBc 
at 5MHz 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERRORS: 
0.025%/0.08° 


The OPA646 is a low power, wideband 
voltage feed- 


back 
operational 
amplifier. 
It 
features 
a 
high 
bandwidth of 650MHz as well as a l2-bit settling time 
of only 
l5ns. 
Its low input 
bias current 
and wide 
bandwidth 
allows it to be used for high speed integra- 
tor and active filter designs. 
Its low distortion 
gives 
exceptional 
performance 
for 
telecommunications, 
medical imaging and video applications. 


The OPA646 is internally compensated 
for unity-gain 
stability. 
This 
amplifier 
has 
a fully 
symmetrical 
differential 
input 
due to its "classical" 
operational 
amplifier circuit architecture. 
Its unusual combination 
of speed, accuracy 
and low power make it an ideal 
choice for many portable. multichannel 
and other high 
speed applications 
where power is at a premium. 


• 
TELECOMMUNICATIONS 


• 
MEDICAL 
IMAGING 


• 
CCD IMAGING 


• 
PORTABLE 
EQUIPMENT 


• 
ACTIVE 
FILTERS 


• 
VIDEO AMPLIFICATION 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
HIGH SPEED 
INTEGRATORS 


BURR~BROWN. 
IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


OPA646U 
OPA646UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±3 
±8 
±1 
±2.5 
mV 
Average Drift 
±20 
±12 
~V/oG 
Power Supply Rejection (+Vs) 
Vs = ±4.5 to ±5.5V 
50 
70 
60 
* 
dB 
(-Vsl 
45 
55 
48 
* 


dB 


INPUT BIAS CURRENT 
Input Bias Current 
VCM = OV 
2 
5 
* 
3.5 
~A 
Over Specified Temperature 
3 
7 
:I: 
:I: 
~A 


Input Offset Current 
VCM = OV 
004 
1.5 
* 
* 
~A 
Over Specified Temperature 
0.9 
3.0 
* 
* 
~A 


NOISE 
Input Voltage Noise 
Noise Density: f = 10QHz 
23.2 
- 
* 


nV/.JHz 
f= 
10kHz 
7.5 
* 
nVl.JHz 


1= lMHz 
7.1 
* 


nVl.JHz 


f = lMHz 
to l00MHz 
7.2 
* 
nVl.JHz 


Vollage Noise, BW = 100Hz to l00MHz 
141 
* 
J.lVrms 
Input Bias Current Noise 
pAl.JHz 
Current Noise Density, f = a.1Hz to 20kHz 
1.1 
* 
Noise Figure (NF) 
Rs = 10kn 
3.0 
* 


dB 
Rs = son 
19.1 
* 
dB 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±2.5 
±3.0 
* 


:I: 
V 
Over Specified Temperature 
±2.5 
±3.0 
* 
* 


V 
Common-Mode 
Rejection 
VCM = ±O.5V 
60 
80 
75 
90 
dB 


INPUT IMPEDANCE 
Differential 
15111 
* 
kn II pF 
Common-Mode 
1.6111 
* 
Mnll 
pF 


OPEN·LOOP 
GAIN 
Open-Loop 
Voltage Gain 
Vo = ±2V. RL = 100n 
45 
51 
47 
55 
dB 
Over Specified Temperature 
43 
49 
45 
53 
dB 


FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth 
G = +1VN 
650 
* 
MHz 
G = +2VN 
160 
* 
MHz 
G = +5VN 
45 
* 


MHz 
G = +10VN 
22 
* 
MHz 
Slew Rate(l) 
G = +1, 2V Step 
180 
* 


V/~s 
At Minimum Specified Temperature 
155 
* 
V/~s 
Rise Time 
1V Step 
5.3 
* 
ns 
Fall Time 
1V Step 
5.9 
* 
ns 
Settling Time: 0.01 % 
G = +1, 2V Step 
15 
* 


ns 
0.1% 
G = +1, 2V Step 
11.5 
* 
ns 


1% 
G = +1, 2V Step 
6 
* 
ns 
Over-Voltage 
Recovery(2) 
65 
ns 
Spurious 
Free Dynamic Range 
G = +1, f = 5.0MHz 
82 
* 
dBc 
Vo = 2Vp-p, RL = 402n 
Differential 
Gain Error at 3.58MHz 
G = +2VN, 
Vo = 0 to lo4V, RL = 150n 
0.025 
* 


% 


Differential 
Phase Error at 3.58MHz 
G = +2VN, 
Vo = 0 to lo4V, RL = 150n 
0.08 
* 
degrees 
Gain Flatness to 0.1dB 
100 
* 
MHz 


OUTPUT 
Voltage Output 
No Load 
Over Specified Temperature 
±2.5 
±2.75 
* 
* 


V 
Voltage Output 
RL = 250n 
V 
Over Specified Temperature 
±2.5 
±2.7 
* 
* 
V 
Voltage Output 
RL = lOOn 
Over Specified Temperature 
±2.0 
±2.5 
* 
* 
V 
Current Output, +25°C to max Temp 
±40 
±52 
* 
* 
mA 
Over Specified Temperature 
±30 
±48 
<- 
<- 
mA 
Short Circuit Current 
60 
* 
mA 
Output Resistance 
lMHz, 
G = +lVN 
0.2 
* 
n 
POWER SUPPLY 
Specified Operating Voltage 
T MIN to TMA)( 
±5 
* 
V 
Operating 
Voltage Range 
T MIN to TMAX 
±4.5 
±5.5 
* 
* 
V 
Quiescent 
Current 
±5.25 
±6.5 
* 
* 
mA 
Over Specified Temperature 
±6.5 
±7.5 
* 
* 
mA 
TEMPERATURE 
RANGE 


$pecificRfion' 
U, U8 
Ambien( 
--40 
+85 
<- 
* 


°C 
Thermal Resistance 
6JA• Junction to Ambient 
U,UB 
8-Pin SO·8 
125 
* 


°GIW 
* Specification 
same as OPA646U. 


NOTE: (1) Slew rate is rate of change from 10% to 90% of output voltage step. (2) Recovery time to linear operation from the input overdrive 
midpoint. 


BURR-BROWNIlD 


Burr-Brown Ie Data Book 
'e:ae:a' 


NOTE: (1) Making use of all four power supply pins is highly recommended, 
although not required. Using these four pins, instead of just pins 4 and 7, will 


lower the effective pin impedance 
and substantially 
lower distortion. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


OPA646U, US 
50-8 
Surtace Mount 
182 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, please see end of data 
sheet, 
or Appendix 
C of Burr-Brown 
IC Data 
Book. (2) The uB" grade 
of the 
50-8 will be marked 
with a UB"by pin 8. 


Power Supply. 
. 
±5.5VDC 


Internal 
Power 
Dissipation 
See Thermal 
Considerations 


Differential 
Input Voltage. 
. 
±1.2V 


Input Voltage 
Range 
. 
±Vs 


Storage 
Temperature 
Range: 
U, UB 
-40°C 
to +125°C 


Lead Temperature 
(soldering, 
10s).. 
. 
+300°C 
(soldering, 
50-8 
35) . 
.. 
+260'C 


Junction Temperature 
(TJ).. 
. 
+175°C 


(0 
~(0 


~ 
A ELECTROSTATIC 
0 


This·integ~:~:~~n~e~a~a:d~~~~_~~~~::11 
recommends 
that all integrated 
circuits 
be handled 
with 
en 
appropriate 
precautions. 
Failure to observe proper handling 
a: 
and installation 
procedures 
can cause damage. 
W 


ESD damage can range from subtle performance 
degradation 
LL 
to complete device failure. Precision integrated circuits may 
..J 
be more susceptible to damage because very small parametric 
~ 
changes 
could cause the device not to meet its published 
<c 
specifications. 
..J 
<cZo 


~a: 
wa.o 


The information provided herein is believed to be reliable: however, 
BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 
,E:lE:I, 
Burr-Brown 
Ie Data Book 


BURR-BROWN® 
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Wideband, 
Low Power Voltage Feedback 
OPERATIONAL 
AMPLIFIER 


• 
LOW POWER: 50mW 


• 
UNITY GAIN STABLE 
BANDWIDTH: 


560MHz 


• 
LOW HARMONICS: 
-77dBc 
at 5MHz 


• 
FAST SETILING 
TIME: 20n5 to 0.01% 


• 
LOW INPUT BIAS CURRENT: 
5J.!A 


• 
DIFFERENTIAL 
GAIN/PHASE 
ERROR: 
0.01%/0.03° 


• 
HIGH OUTPUT CURRENT: 
85mA 


• 
HIGH RESOLUTION 
VIDEO 


• 
BASEBAND 
AMPLIFIER 


• 
CCD IMAGING 
AMPLIFIER 


• 
ULTRASOUND 
SIGNAL 
PROCESSING 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
ACTIVE FILTERS 


• 
HIGH SPEED INTEGRATORS 


• 
DIFFERENTIAL 
AMPLIFIER 


The OPA650 is a low power, wideband 
voltage feed- 


back operational 
amplifier. 
It features 
a high band- 
width of 560MHz as well as a l2-bit settling time of 
only 20ns. The low distortion allows its use in commu- 
nications applications, 
while the wide bandwidth 
and 
true differential 
input stage make it suitable for use in 


a variety of active filter applications. 
Its low distortion 


gives 
exceptional 
performance 
for telecommunica- 
tions, medical imaging and video applications. 


The OPA650 is internally compensated 
for unity-gain 


stability. This amplifier has a fully symmetrical 
differ- 


ential input due to its "classical" 
operational 
amplifier 


circuit architecture. 
Its unusual combination 
of speed, 


accuracy and low power make it an outstanding choice 
for many portable, multi-channel 
and other high speed 


applications, 
where power is at a premium. 


The OPA650 is also available in dual (OPA2650) 
and 
quad (OPA4650) 
configurations. 


BURR - BROWNe 
1E3E31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 


OPA65OP, U, N 
OPA650UB, 
NB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
RESPONSE 
0 


Closed-Loop 
Bandwidth(2) 
G = +1 
560 
*(1) 
MHz 
Lt') 


G = +2 
140 
* 
MHz 
CD 


G = +5 
37 
* 
MHz 


~ 
G = +10 
18 
* 
MHz 
Gain Bandwidth 
Product 
180 
* 


MHz 
0 
Slew Rate 
G = +1, 2V Step 
240 
* 


VI~s 
Over Specified Temperature 
220 
* 
VI~s 


Rise Time 
0.2V Step 
1 
* 


ns 


Fall Time 
0.2V Step 
1 
* 
ns 
Settling Time 
0.01% 
G = +1, 2V Step 
19.6 
* 


ns 
0.1% 
G = +1, 2V Step 
10.2 
* 


ns 


1% 
G = +1, 2V Step 
6.3 
* 
ns 
Spurious 
Free Dynamic 
Range 
G = +1, f = 5.0 MHz, Vo = 2Vp-p 
en 
RL = 100n 
73 
* 
dBc 


RL = 200n 
77 
* 


dBc 
a: 
Differential 
Gain 
G = +1, NTSC, Vo = l.4Vp, 
RL = 1500 
0.01 
:;: 
% 
W 
Differential 
Phase 
G = +1, NTSC, Vo = l.4Vp, 
RL = 150n 
0.03 
:;: 
Degrees 
u: 
Bandwidth 
for 0.1dB Gain Flatness 
G = +2 
25 
* 
MHz 


INPUT OFFSET VOLTAGE 
- 
Input Offset Voltage 
±1 
±5 
0.6 
±2.5 
mV 
..J 


Average 
Drift 
±3 
* 


~vrc 
Q. 


Power Supply Rejection (+Vs) 
IVsl = 4.5V to 5.5V 
60 
76 
70 
* 


dB 
:= 
(-Vol 
47 
53 
50 
* 


dB 
« 
INPUT BIAS CURRENT 
Input Bias Current 
VCM 
= OV 
5 
20 
:I: 
10 
~A 
..J 


Over Temperature 
30 
20 
~A 
« 
Input Offset Current 
VCM = OV 
0.5 
1 
0.2 
0.5 
~A 
Over Temperature 
3 
2 
~ 
Z 
NOtSE 
0 
Input Voltage Noise 


~ 


Noise Density, f = 100Hz 
43 
* 


nV/.JHz 
f = 10kHz 
9.4 
',' 
nVl.JHz 


f = 1MHz 
8.4 
* 


nV/.JHz 
a: 
f = 1MHz to 100MHz 
8.4 
* 


nVNHz 
Integrated 
Noise, BW = 10Hz to 100MHz 
84 
* 


IlVrms 
W 


Input Bias Current Noise 
I 


pAl.JHz 
Q. 


Current Noise Density, f = 0.1 MHz to l00MHz 
1.2 
* 
0 
Noise Figure (NF) 
Rs = 10kn 
4 
* 


dB 


Rs = son 
19.5 
* 


dB 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±2.8 
* 


V 
Over Specified Temperature 
±2.2 
* 


V 
Common-Mode 
Rejection 
VCM = ±0.5V 
65 
90 
70 
:;: 
dB 


INPUT IMPEDANCE 
Differential 
15111 
:;: 
kn II pF 


Common-Mode 
16111 
:;: 
Mnll 
pF 
OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
Vo = ±2V, RL = 100n 
45 
51 
46 
* 


dB 
Over Specified Temperature 
Vo = ±2V, RL = 100n 
43 
44 
dB 


OUTPUT 
Voltage Output 
Over Specified Temperature 
No Load 
±2.2 
±3.0 
±2.4 
* 
V 


RL = 250n 
±2.2 
±2.5 
±2.4 
:;: 
V 


RL = 100n 
±2.0 
±2.3 
±2.2 
::: 
V 
Current Output, Sourcing 
75 
110 
* 


:;: 
mA 
Over Specified Temperature 
65 
* 


mA 
Current Output, Sinking 
65 
85 
* 
* 


mA 
Over Specified Temperature 
35 
* 


mA 
Short Circuit Current 
150 
* 


mA 
Output Resistance 
0.1MHz, G = +1 
0.08 
* 


n 


POWER SUPPLY 
Specified Operating 
Voltage 
±5 
* 


V 


Derated Voltage Range 
±4.5 
±5.5 
* 
* 


V 


Quiescent 
Current 
±5.1 
±7.75 
±5.1 
±6.5 
mA 
Over Specified Temperature 
±8.75 
±7.5 
mA 


TEMPERATURE 
RANGE 


Specification: 
P, U, N, UB, NB 
-40 
+85 
* 


:;: 
°C 


Thermal 
Resistance, 
(JJA 


p 
a-Pin 
DIP 
100 
* 


°cm 


U 
SO-8 
125 
* 


°cm 


N 
SOT23-5 
150 
* 


°cm 


BURR - BROWN_ 
1E3lE3l1 
Burr-Brown 
Ie Data Book 


Supply 
±5.5V 


Internal 
Power 
Dissipation 
See 
Thermal 
Conditions 
Differential 
Input Voltage 
±1.2V 


Input Voltage Range 
±VS 


Storage Temperature Range: P, U, UB, N, NB 
.. -40°C 
to +125°C 


Lead Temperature (soldering, 10s) 
+300°C 
(soldering, 
SOIC 3s) 
+260°C 
Junction Temperature (TJ) 
....................•.............................•......... 
+175cC 


DIP/SO-8 


8 
NC 


+Vs 


Output 


NC 


SOT23-5 


+Vs 


A 
ELECTROSTATIC 
J!i!ii,. DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 


formance degradation to complete device failure. BUIT-Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more suscepti ble to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBEfl(') 
RANGE 
MARKING!') 
NUMBERI') 


OPA650U 
80-8 
Surface 
Mount 
182 
-40°C 
to +85°C 
OPA650U 
OPA650U 
OPA650UB 
80·8 
Surface 
Mount 
182 
-4lY'C 
to +85°C 
OPA650UB 
OPA650UB 
OPA650N 
5-pin SOT23-5 
331 
-400C 
to +85°C 
A50 
OPA650N-250 
OPA650N-3k 
OPA650NB 
5-pin SOT23-5 
331 
-40°C 
to +85°C 
A50B 
OPA650NB-250 
OPA650NB-3k 
OPA650P 
8-Pin 
Plastic 
DIP 
006 
-4O"C to +85°C 
OPA650P 
OPA650P 


NOTE: 
(1) For detailed 
drawing and dimension 
table, please 
see end of data sheet, or Appendix 
C of Burr-Brown 
IC Data Book. (2) The "B" grade of the 80-8 
package 
will be marked 
with a "B" by pin 8. The 
WB" grade 
of the 80T23-5 
will be marked 
with a "B" near pins 3 and 4. (3) The 80T23-5 
is only available 
on a 7" tape and reel 


(e.g. ordering 250 pieces of"OPA650N-250" 
will get a single 250 piece tape and reel. Ordering 
3000 
pieces of "OPA650N-3k" 
will get a single 3000 piece tape and reel). 


Please 
refer to Appendix 
B of Burr-Brown 
IC Data Book for detailed 
Tape 
and Reel Mechanical 
information. 


The information provided herein is believed to be reliable; however, BURR· BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility 


for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent rights or 
licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant any BURR·BROWN 
product for use in life support 
devices and/or systems. 
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Wideband, 
Low Power Voltage Feedback 
OPERATIONAL 
AMPLIFIER 


• 
STABLE 
IN GAINS:;:: 
2VN 


• 
LOW POWER: 
50mW 


• 
BANDWIDTH: 
470MHz 
at G = 2 


• 
FAST SETILING 
TIME: 
16n8 to 0.01% 


• 
LOW HARMONICS: 
-78dB 
at 5MHz 


• 
LOW INPUT BIAS CURRENT: 
41lA 


• 
DIFFERENTIAL 
GAIN/PHASE 
ERROR: 


0.01 %/0.025° 


• 
LOW VOLTAGE 
NOISE: 
4.6nV/'i'HZ 


The OPA65 1 is a low power, wideband 
voltage feed- 


back operational 
amplifier. 
It features a bandwidth 
at 
G = +2 of 470MHz as well as a 12-bit settling time of 
only 16ns. The wide bandwidth 
and true differential 


input stage make it suitable 
for use in a variety 
of 
applications. 
Its low distortion gives exceptional 
per- 
formance 
for telecommunications, 
medical 
imaging 
and video applications. 


The OPA651 is compensated 
for stability in gains of 
two or more, differentiating 
it from the unity gain 
stable 
OPA650. 
Its unusual 
combination 
of speed, 


accuracy and low power make it an outstanding 
choice 


for many portable, multi-channel 
and other high speed 
applications, 
where power is at a premium. 


• 
HIGH RESOLUTION 
VIDEO 


• 
MONITOR 
PREAMPLIFIER 


• 
CCD IMAGING 
AMPLIFIER 


• 
ULTRASOUND 
SIGNAL 
PROCESSING 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
BASEBAND 
SIGNAL 
PROCESSING 


BURR-BRQWN<Il 
IElE:U 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


OPA651U, 
N 
OPA651 UB, NB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth(2) 
G = +2 
470 
*(1) 
MHz 
G = +5 
70 
MHz 
G = +10 
34 
MHz 
Gain Bandwidth 
Product 
340 
MHz 
Slew Rate 
G = +2, Vo = 2V step 
300 
VI~s 
Over Specified Temperature 
275 
V/~s 


Rise Time 
0.2V Step 
0.8 
ns 


Fall Time 
0.2V Step 
0.8 
ns 
Settling Time 
0.01% 
G = +2, Vo = 2V step 
16.2 
ns 
0.1% 
G = +2, Vo = 2V step 
11.5 
ns 
1% 
G = +2, Vo = 2V step 
7.2 
ns 
Spurious 
Free Dynamic 
Range 
G = +2, f = 5.0 MHz, Vo = 2Vp·p, 


AL = lOon 
67 
dBc 
AL = 400n 
78 
dBc 
Differential 
Gain 
G = +2, NTSC, Vo = 1.4Vp, AL = 1500 
0.01 
% 


Differential 
Phase 
G = +2, NTSC, Vo = 1.4Vp, AL = 1500 
0.025 
Degrees 
Bandwidth 
For 0.1dB Flatness 
G = +2 
43 
MHz 


INPUT OFFSET 
VOLTAGE 
Input Offset Voltage 
±1 
±5.0 
±2.0 
mV 
Average 
Drift 
±3 
~vrc 


Power Supply Rejection (+Vs) 
Vs = ±4.5V to ±5.5V 
65 
85 
70 
dB 
(-Vsl 
52 
60 
55 
dB 


INPUT BIAS CURRENT 
Input Bias Current 
VCM = OV 
4 
20 
10 
~A 
Over Temperature 
6 
30 
20 
~ 
Input Offset Current 
VCM = OV 
0.4 
1.5 
~A 
Over Temperature 
0.9 
3.0 
~ 


INPUT NOISE 
Input Voltage Noise 
nV/-IHz 
Noise Density, 
f = 100Hz 
13 
I = 10kHz 
4.6 
nV/-IHz 
1= 1MHz 
4.6 
nV/-IHz 
Voltage Noise, BW = 10Hz 10 100Mf z 
46 
JlVrms 


Input Bias Current Noise 
I 


pN-IHz 
Current Noise Density, f = 0.1 Hz to 20kHz 
1.1 
Noise Figure (NF) 
As = 10kn 
3.2 
dB 
Rs = 50n 
14 
dB 


INPUT VOLTAGE 
RANGE 


Common·Mode 
Input Range 
±3.5 
V 
Over Specified Temperature 
±3.0 
. 
V 
Common-Mode 
Rejection 
VCM = ±0.5V 
75 
90 
80 
dB 


INPUT IMPEDANCE 
Differential 
60111 
knll 
pF 


Common-Mode 
2.6 II 1 
Mn II pF 


OPEN· LOOP GAIN 
Open-Loop 
Voltage Gain 
Vo = ±2V, AL = lOOn 
42 
50 
45 
dB 
Over Specified Temperature 
Vo = ±2V, AL = 100n 
40 
42 
dB 


OUTPUT 
Vollage Output 
Over Specified Temperature 
No Load 
±2.2 
±3.0 
±2.4 
V 
AL = 250n 
±2.2 
±2.5 
±2.4 
V 
AL = 100n 
±2.0 
±2.3 
±2.1 
V 
Current Output, Sourcing 
75 
110 
mA 
Over Specified Temperature 
65 
mA 
Current Output, Sinking 
65 
85 
mA 
Over Specified Temperature 
35 
mA 
Short Circuit Current 
150 
mA 
Output Resistance 
O.lMHz, 
G = +2 
0.05 
n 


POWEA SUPPLY 
Specified Operating 
Voltage 
±5 
V 
Operating 
Voltage Range 
±4.5 
±5.5 
V 
Quiescent 
Current 
±5.1 
±7.75 
±6.5 
mA 
Over Specified Temperature 
±8.75 
±7.5 
mA 


TEMPERATURE 
RANGE 


Specification: 
U, N, US, NS 
--40 
+85 
'C 
Thermal 
Resistance, 
9JA 
U 
SO·8 
125 
'CIW 
N 
SOT23·5 
150 
'CIW 


BURR - BROWN~ 
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Supply.... 
. 
±5.5V 


Internal 
Power 
Dissipation(1): 
See Thermal 
Conditions 
Differential1nput Voltage. 
. 
±1.2V 
Input Voltage Range.. 
. 
±VS 


Storage Temperature Range: U, UB, N, NB . 
. 
-4QoC 
to +125°C 
Lead Temperature (soldering, 105).. 
. 
+300°C 


(soldering. 
50-8 
3s) . 
. 
+260"C 
Junction Temperature (TJ) 
.. 
. 
+175°C 
A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formancedegradation 
to complete device failure. Burr-Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection methods. 


ESD damage can range from subtle perforrnance degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


50-8 


NC 


+Vs 
.•... 


Output 
II) 
CD 


NC 


~0 


50T23-5 


+Vs 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 
MARKING!') 
NUMBER!') 


OPA651U 
80-8 
Surface 
Mount 
182 
-400C 
to +85°C 
OPA651U 
OPA651U 
OPA651UB 
80-8 
Surface 
Mount 
182 
-400C 
to +85°C 
OPA651UB 
OPA651UB 
OPA651N 
5-pin SOT23-5 
331 
-4O"C to +85°C 
A51 
OPA651 N-250 
OPA651N-3k 
OPA651NB 
5-pin SOT23-5 
331 
-40°C 
to +85°C 
A51B 
OPA651NB-250 
OPA651NB-3k 


NOTE: 
(1) For detailed drawing and dimension table, please see end of data sheet, or Appendix C of Burr-Brown 
IC Data Book. (2) The "B" grade of the 80-8 
package 
will be marked with a "B" by pin 8. The "B" grade of the 80T23-5 
will be marked with a "B" near pins 3 and 4. (3) The 80T23-5 
is only available 
on a 7" tape and reel 


(e.g. ordering 250 pieces of "OPA651 N·250" will get a single 250 piece tape and reel. Ordering 3000 pieces of "OPA651 N-3k" will get a single 3000 piece tape and reel). 
Please 
refer to Appendix 
B of Burr-Brown 
IC Data Book for detailed Tape and Reel Mechanical 
information. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 
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Wideband, 
Unity Gain Stable, FET-Input 
OPERATIONAL 
AMPLIFIER 


• 
400MHz 
UNITY GAIN BANDWIDTH 


• 
LOW INPUT BIAS CURRENT: 
SpA 


• 
HIGH INPUT IMPEDANCE: 
10'2Q 1I1.0pF 


• 
ULTRA-LOW 
dGldP: 
0.006%/0.0090 


• 
LOW DISTORTION: 
90dB SFDR at 5MHz 


• 
FAST SETILlNG: 
1705 (0.01%) 


• 
HIGH OUTPUT CURRENT: 
60mA 


• 
FAST OVERDRIVE 
RECOVERY 


• 
WIDE BAND PHOTODIODE 
AMPLIFIER 


• 
PEAK DETECTOR 


• 
CCD OUTPUT 
BUFFER 


• 
ADC INPUT BUFFER 


• 
HIGH SPEED INTEGRATOR 


• 
TEST AND MEASUREMENT 
FRONT END 


The OPA655 
combines 
a very wideband, 
unity gain 


stable, 
voltage 
feedback 
op amp with a FET input 
stage to offer an ultra high dynamic 
range amplifier 
for ADC buffering 
and transimpedance 
applications. 


Extremely 
low harmonic distortion 
along with excel- 
lent pulse settling characteristics 
will support even the 
most demanding 
ADC input buffer requirements. 


The broad unity gain stable bandwidth 
and FET input 
allows 
exceptional 
performance 
in high speed, 
low 


noise integrators. 


The high input impedance 
and low bias current pro- 
vided by the FET input is further supported 
by the 
ultra-low 
6nV1..Jfu input voltage noise to achieve 
a 
very low integrated 
noise 
in wideband 
photodiode 
transimpedance 
applications. 


Broad transimpedance 
bandwidths are achievable given 
the OPA655's 
high 240MHz gain bandwidth product. 


As shown 
below, 
a -3dB 
bandwidth 
of 
IMHz 
is 
provided 
even for a high IMQ transimpedance 
gain 
from a 47pF source capacitance. 
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SPECIFICATIONS 


OPA655P, 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
Lt) 
FREQUENCY 
RESPONSE 
Lt) 


Closed-Loop 
Response 
Gain = +1VN, 
Vo = 200mVp-p 
400 
MHz 
CD 
Gain = +2VN, 
Vo = 200mVp-p 
185 
MHz 


~ 


Gain = +5VN, 
Vo = 200mVp-p 
57 
MHz 
Gain = +10VN, 
Vo = 200mVp-p 
24 
MHz 
Gain-Bandwidth 
Product 
240 
MHz 
0 
Slew Rate 
G = +1, 1V Step 
210 
290 
V/~s 
Over Temperature 
200 
V/~s 
Rise Time 
0.2V Step 
1 
ns 
Fall Time 
0.2V Step 
1 
ns 
Settling Time: 0.01 % 
G = +1, 1V Step 
17 
ns 
0.1% 
G = +1, 1V Step 
8 
ns 


1% 
G = +1, 1V Step 
6 
ns 
Spurious-Free 
Dynamic Range 
G = +1, f = 5MHz 
75 
90 
dBc 
en 


Vo = ±1V, AL = 100n 
~ 
Differential 
Gain 
3.58MHz, 
0 to 1.4V, AL = 150n 
0.006 
% 
W 
Differential 
Phase 
3.58MHz, 
0 to 1.4V, AL = 150n 
0.009 
degrees 
Bandwidth 
for 0.1dB flatness 
G = +2, 2Vp-p 
30 
MHz 
LL 
OFFSET VOLTAGE 
:J 
Input Offset Voltage 
±1 
±2 
mV 
Over Temperature 
±10 
~Vf'C 
D. 


Power Supply Aejection 
(+Vs) 
IVsl = 4.50V to 5.50V 
55 
70 
dB 
:E 
(-Vs) 
50 
65 
dB 


INPUT BIAS CUARENT!') 
<C 
Input Bias Current 
VCM = OV 
-5 
-125 
pA 
..J 


Over Temperature 
VCM = OV 
-8.0 
nA 
<C 
Input Offset Current 
VetA = OV 
±2 
±125 
pA 
Over Temperature 
VOM = OV 
±8 
nA 
Z 


NOISE 
0 
Input Voltage Noise 
nVl-JHz 


~ 


Noise Density: f = 100Hz 
20 
f = 1kHz 
8 
nVl-JHz 


f = 10kHz 
6 
nVl-JHz 


f = O.lMHz to 100MHz 
6 
nVl-JHz 
~ 
Integrated 
Voltage Noise, 
W 


BW = 1MHz to 100MHz 
60 
~Vrms 
D. 


Input Bias Current Noise 
0 
Current Noise Density, 
tAl-JHz 
f = 10Hz to 10kHz 
1.3 
4 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±2.75 
V 
Over Temperature 
±2.5 
V 
Common·Mode 
Rejection 
VCM = ±0.5V 
55 
70 
dB 


INPUT IMPEDANCE 
Differential 
10"111.2 
nil 
pF 
Common·Mode 
10"111.0 
nil 
pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
Vo = ±2V, AL = loon 
53 
58 
dB 
Over Temperature 
Vo = ±2V, AL = lOOn 
50 
dB 


OUTPUT 
Voltage Output 
AL= 
l00n,G 
=+1 
±3.0 
±3.4 
V 


Over Temperature 
±2.8 
V 


Current Output 
±35 
±60 
mA 
Over Temperature 
±28 
mA 
Short-Circuit 
Output Current 
±140 
mA 
Output Resistance 
O.lMHz, 
G = +1 
0.04 
n 


POWER SUPPLY 
Specified 
Operating Voltage 
±5 
V 
Operating 
Voltage Range 
T MIN to TMAX 
±4.75 
±5.25 
V 


Quiescent 
Current 
T MIN to TMAX 
±21 
±25 
±29 
mA 
Over Temperature 
±31 
mA 


TEMPERATURE 
RANGE 


Specification: 
P, U 
-40 
+85 
·C 


Thermal 
Resistance, 
8JA 
P 
100 
OCIW 
U 
125 
.C!W 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Total Supply Voltage 
Across Device 
(Vs (TOTAl) 
. 
. 
11V 
Internal Power Dissipation 
See Thermal 
Considerations 


Differential 
Input Voltage 
Vs (TOTAL) 


Common-Mode 
Input Voltage 
Range 
. 
±Vs 


Storage 
Temperature 
Range: 
P, U 
-400C 
to +125°C 


Lead Temperature 
(soldering, 
1Os) 
+300°C 
(soldering, 
SO-8, 3s) 
+260"C 
Junction Temperature 
(TJ) 
+ 175°C 


NOTE: (1) Making use of all four power supply pins is highly recommended, 
although not required. Using these four pins, instead of pins 4 and 7 only, wilt 
reduce the effective pin impedance 
and substantially improve distortion. 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


OPA655P 
8-Pin Plastic DIP 
006 
OPA655U 
SO-8 
182 


PRODUCT 
PACKAGE 
TEMPERATURE 
RANGE 


OPA655P 
8-Pin Plastic DIP 
-40°C 
to +85°C 
OPA655U 
SO-8 
-40°C 
to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance degradation to complete device failure. Burr-Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection methods. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 
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Wideband, 
Low Power Current Feedback 
OPERATIONAL 
AMPLIFIER 


• 
UNITY GAIN STABLE 
BANDWIDTH: 
900MHz 


• 
LOW POWER: 50mW 


• 
LOW DIFFERENTIAL GAINIPHASE ERRORS: 
0.025%/0.02° 


• 
HIGH SLEW RATE: 1700V/Il5 


• 
GAIN FLATNESS: 
0.1dB to 135MHz 


• 
HIGH OUTPUT CURRENT 
(SOmA) 


• 
MEDICAL 
IMAGING 


• 
HIGH-RESOLUTION 
VIDEO 


• 
HIGH-SPEED 
SIGNAL PROCESSING 


• 
COMMUNICATIONS 


• 
PULSE AMPLIFIERS 


• 
ADCIDAC 
GAIN AMPLIFIER 


• 
MONITOR 
PREAMPLIFIER 


• 
CCD IMAGING AMPLIFIER 


The OPA658 is an ultra-wideband, 
low power current 
feedback 
video operational 
amplifier 
featuring 
high 
slew rate and low differential 
gain/phase 
error. The 
current feedback design allows for superior large sig- 
nal bandwidth, even at high gains. The low differential 
gain/phase 
errors, wide bandwidth 
and low quiescent 


current make the OPA658 a perfect choice for numer- 
ous video, imaging and communications 
applications. 


The OPA658 is optimized for low gain operation and 
is also 
available 
in dual 
(OPA2658) 
and 
quad 
(OPA4658) 
configurations. 


BURR - BROWNe 
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SPECIFICATIONS 


OPA658P, 
U, N 
OPA658UB, 
NB 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth(2) 
G = +1(4) 
900 
~:(1) 
MHz 
G = +2 
680 
400 
* 
MHz 
G = +5 
370 
* 


MHz 
G = +10 
200 
* 


MHz 


Slew 
Rate(3) 
G = +2, 2V Step 
1700 
1000 
* 
V/~s 
At Minimum 
Specified 
Temperature 
1500 
900 
* 
V/~s 
Settling Time: 0.01 % 
G = +2, 2V Step 
15 
* 


ns 
0.1% 
G = +2, 2V Step 
11.5 
* 
ns 


1% 
G = +2, 2V Slep 
6 
* 
ns 


Spurious 
Free Dynamic 
Range 
f = 5MHz, G = +2, Vo = 2Vp·p 
68 
',' 
dBc 
1= 20M Hz, G= +2, Vo = 2Vp-p 
56 
:I: 
dBc 


Third Order 
Intercept 
Point 
f = 10MHz, 4dBm Each Tone 
40 
* 


dBm 
Differential Gain 
G = +2, NTSC, Vo = 1.4Vp-p, RL = 150n 
0.025 
* 
% 


Differential Phase 
G = +2, NTSC, Vo = 1.4Vp·p, RL = 150n 
0.02 
* 
degrees 


Bandwidth 
for 0.1 dB Flatness 
G = +2 
135(5) 
* 


MHz 


OFFSET 
VOLTAGE 


Input Offset Voltage 
VCM = OV 
±3 
±5.5 
±2 
±4.5 
mV 
Over Temperature 
Range 
±5 
±8 
±4 
±7 
mV 


Power Supply Rejection 
Ratio 
Vs = ±4.7 to ±5.5V 
55 
64 
58 
67 
dB 


INPUT BIAS CURRENT 
Non-Inverting 
VCM = OV 
±5.7 
±30 
* 


±18 
~A 
Over Temperature Range 
±10 
±80 
* 


±35 
~ 


Inverting 
VCM = OV 
±1.1 
±35 
* 
* 
~A 
Over Temperature Range 
±30 
±75 
* 
* 


~A 


NOISE 
Input Voltage Noise Density 
I = 100Hz 
16 
',' 
nVl#iZ 
I = 2kHz 
4.9 
',' 
nVl#iZ 
1= 10kHz 
3.2 
* 


nVl#iZ 
1= lMHz 
3.2 
* 


nVl#iZ 
Ie = 100Hz 10 200M Hz 
45.3 
* 


JlVrms 


Input Bias Current Noise Density 


Inverting: f = 1MHz 
32 
* 


pAl#iZ 
Non-Inverting: f = 1MHz 
11.9 
* 
pAl#iZ 


INPUT VOLTAGE 
RANGE 


Common-Mode Input Range 
Over Temperature Range 
±2.5 
±2.9 
* 
:I: 
V 
Common-Mode Rejection 
VOM = ±1V 
45 
50 
* 
* 
dB 


INPUT IMPEDANCE 
Non·lnverting 
500 111 
* 


kn II pF 
Inverting 
50 
* 
n 


OPEN-LOOP 
TRANSRESISTANCE 


Open·Loop Transresistance 
Vo = ±2V, RL = loon 
150 
190 
200 
250 
kn 
Over Temperature Ranoe 
Vn = ±2V, R, = loon 
100 
150 
kQ 


OUTPUT 
Vollage Outpul 
No Load 
±2.7 
±2.9 
* 
* 
V 
Over Temperature Range 
±2.5 
±2.75 
* 
* 
V 
Voltage Outpul 
RL = 250n 
±2.7 
±2.9 
* 
* 
V 
Over Temperature Range 
±2.5 
±2.7 
* 
* 


V 
Voltage Output 
RL = 100n 
±2.2 
±2.8 
* 
* 
V 
Over Temperature Range 
±2.0 
±2.5 
* 
:I: 
V 
Output Current, Sourcing 
80 
120 
* 


::: 
mA 
Over Temperature 
70 
* 
mA 
Output Current, Sinking 
60 
80 
* 


::: 
mA 
Over Temperature 
35 
<. 
mA 
Short Circuit Current 
150 
* 
mA 
Output Resistance 
O.lMHz, 
G = +2 
0.02 
* 
n 


POWER SUPPLY 
Specified Operating Voltage 
±5 
* 
V 


Operating Voltage Range 
±4.5 
±5.5 
:I: 
* 
V 


Quiescent Current 
Vs = ±5V 
±5 
±7.75 
±4.5 
±5.75 
mA 
Over Temperature Range 
±5.5 
±8.5 
+4.7 
±6.5 
mA 


TEMPERATURE 
RANGE 


Specification: P, U, N, US, NS 
-40 
+85 
* 
* 


'C 


Thermal Resistance, 6JA 


P 
8-Pin DIP 
100 
* 


·elW 
U 
SO-8 
125 
* 


·CIW 


N 
SOT23-5 
150 
* 


'CIW 


NOTES: (1) An asterisk (*) specifies the same value as the grade to the left. (2) Frequency response can be strongly influenced by PC board parasitics. The 
demonstration boards show low parasitic layouts for this part. Refer to the demonstration board layout for details. (3) Slew rate is rate of change from 10% to 90% 
ot output voltage slep. (4) AI G = +1, RFB = 560n lor PDIP and 402n 
lor SO-8. (5) This specification 
is PC board layout dependent. 
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PIN CONFIGURATION 


Top View 
DIP/SO-8 


• 
NC 
8 
NC 
CO 


-Input 
7 
+Vs 
Lt) 
CD 


+Input 
Output 


~ 
-Vs 
NC 
0 


SOT23-5 


~~.. 
~~~W 
Internal Power Dissipation. 
. 
See Thermal Considerations 
Differential 
Input Voltage .. 
. 
±1.2V 
Input Voltage Range ... 
. 
±Vs 


Storage Temperature 
Range: P, U, US, N. NB 
-400C to +125°C 
Lead Temperature 
(soldering, 
1Os) 
~.~ 
+300'C 


(soldering, 
SOIC 3s) .. 
. 
+260"C 
Junction Temperature 
(TJ) 
. 
+175°C 


A 
ELECTROSTATIC 
Jl!Ji". DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance degradation to complete device failure. Burr-Brown 
Corporation recommends thatall integrated circuits be handled 
and stored using appropriate 
ESD protection methods. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 


PRODUCT 
PACKAGE 
NUMBER{') 
RANGE 
MARKING!') 
NUMBER!') 


OPA658U 
80·8 
Surtace Mount 
182 
-4O"C to +85'C 
OPA658U 
OPA658U 
OPA658UB 
80-8 
Surface Mount 
182 
-400C to +85°C 
OPA658UB 
OPA658UB 
OPA658N 
5-pin SOT23-5 
331 
-400C to +85°C 
A58 
OPA658N-250 
OPA658N-3k 
OPA658NB 
5-pin SOT23-5 
331 
-400C to +85°C 
A58B 
OPA658NB-250 
OPA658NB-3k 
OPA658P 
a-Pin Plastic DIP 
006 
-4O"C to +85'C 
OPA658P 
OPA658P 


NOTE: (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix C of Burr-Brown IC Data Book. (2) The "B" grade of the 80-8 
will be 
marked with a "B" by pin 8. The "B" grade of the SOT23-5 will be marked with a "B" near pins 3 and 4. (3) The SOT23-5 is only available on a 7" tape and reel (e.g. ordering 
250 pieces of "OPA658N-250" 
will get a single 250 piece tape and reel. Ordering 3000 pieces of "OPA658N-3k" 
will get a single 3000 piece tape and reel). Please refer 
to Appendix B of Burr-Brown 
IC Data Book for detailed Tape and Reel Mechanical information. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Wide Bandwidth 
OPERATIONAL 
TRANSCONDUCTANCE 
AMPLIFIER 
AND BUFFER 


• 
WIDE BANDWIDTH: 
850M Hz 


• 
HIGH SLEW 
RATE: 
3000V/IlS 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERROR: 
0.06%/0.02° 


• 
VERSATILE 
CIRCUIT 
FUNCTION 


• 
EXTERNAL 
la-CONTROL 


The OPA660 
is a versatile 
monolithic 
component 
designed for wide-bandwidth 
systems including high 
performance 
video, RF and IF circuitry. It includes a 
wideband, 
bipolar integrated 
voltage-controlled 
cur- 
rent source and voltage buffer amplifier. 


The voltage-controlled 
current source or Operational 
Transconductance 
Amplifier (OTA) can be viewed as 


an "ideal 
transistor." 
Like a transistor, 
it has three 


tenninals-a 
high-impedance 
input 
(base), 
a low- 


impedance 
input/output 
(emitter), 
and the current 
output (collector). 
The OTA, however, is self-biased 


and bipolar. The output current is zero-for-zero 
dif- 
ferential input voltage. AC inputs centered about zero 
produce an output current which is bipolar and cen- 
tered about zero. The transconductance 
of the OTA 


can be adjusted 
with an external 
resistor, 
allowing 


bandwidth, 
quiescent 
current and gain trade-offs 
to 
be optimized. 


The open-loop 
buffer 
amplifier 
provides 
850MHz 
bandwidth 
and 3000V/lls 
slew rate. Used as a basic 
building block, the OPA660 simplifies 
the design of 


AGC amplifiers, 
LED driver circuits for Fiber Optic 
Transmission, 
integrators for fast pulses, fast control 


loop amplifiers, 
and control amplifiers for capacitive 


sensors and active filters. 


The OPA660 
is packaged 
in 50-8 surface mount, 


and 8-pin plastic DIP, specified from --40°C to +85°C. 


• 
BASE 
LINE RESTORE 
CIRCUITS 


• 
VIDEO/BROADCAST 
EQUIPMENT 


• 
COMMUNICATIONS 
EQUIPMENT 


• 
HIGH-SPEED 
DATA ACQUISITION 


• 
WIDEBAND 
LED DRIVER 


• 
AGC-MUL TIPLIER 


• 
NS-PULSE 
INTEGRATOR 


• 
CONTROL 
LOOP AMPLIFIER 


• 
400MHz 
DIFFERENTIAL 
INPUT 
AMPLIFIER 


Rp 
Rs 


82Q 
l00Q 


cp 


6.4PFI 


~ 
xE 


R3 
G=1+-=3 
2R5 


iD 
:3- 
"~g 
-5 


"'5 -10 
c.8 
-15 


-20 


-25 


-'30 


100k 
10M 
100M 


Frequency (Hz) 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 
SPECIFICATIONS 


OPA660AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OTA TRANSCONDUCTANCE 
0 


Transconductance 
Vc = OV 
75 
125 
200 
mAN 
CD 


OTA INPUT OFFSET VOLTAGE 
VB = 0 
CD 


Initial 
+10 
±30 
mV 
~ 
vs Temperature 
50 
~V/"C 
vs Supply (tracking) 
Vs = ±4.5V to ±5.5V 
55 
60 
dB 
0 


vs Supply (non-tracking) 
V+ = 4.5V to 5.5V 
40 
45 
dB 
vs Supply (non·tracking) 
V- = -4.5V 
to -5.5V 
40 
48 
dB 


OTA B-INPUT 
BIAS CURRENT 


Initial 
-2.1 
±5 
~A 
vs Temperature 
5 
nA/"C 
vs Supply (tracking) 
Vs = ±4.5V to ±5.5V 
±750 
nAN 
en 
vs Supply (non-tracking) 
V+ = 4.5V to 5.5V 
±1500 
nAN 
a: 
vs Supply (non-tracking) 
V- = -4.5V 
to -5.5V 
±5oo 
nAN 


OTA OUTPUT 
BIAS CURRENT 
W 


Output Bias Current 
VB = 0, Vc = OV 
±10 
±20 
~A 
ii: 


vs Temperature 
500 
nA/"C 
::::i 
vs Supply (tracking) 
Vs = ±4.5V to ±5.5V 
±10 
±25 
~AN 
vs Supply (non-tracking) 
V+ = 4.5V to 5.5V 
±10 
±25 
~AN 
C. 


vs Supply (non-tracking) 
V- = -4.5V 
to -5.5V 
±10 
±25 
~AN 
:= 


OTA OUTPUT 
< 
Output Current 
±10 
±15 
mA 
..J 
Output Vohage Compliance 
Ie = ±lmA 
±4.0 
±4.7 
V 
Output Impedance 
25k II 4.2 
nil 
pF 
< 


Open-loop 
Gain 
t = 1kHz 
70 
dB 
Z 


BUFFER OFFSET 
VOLTAGE 
0 
Initial 
+7 
±30 
mV 
!;;: 
vs Temperature 
50 
~V/"C 


vs Supply (tracking) 
Vs = ±4.5V to ±5.5V 
55 
60 
dB 
a: 
vs Supply (non-tracking) 
V+ = 4.5V to 5.5V 
40 
45 
dB 


vs Supply (non-tracking) 
V- = -4.5V 
to -5.5V 
40 
48 
dB 
W 


BUFFER 
INPUT BIAS CURRENT 
C. 


Initial 
-2.1 
±5 
~A 
0 
vs Temperature 
5 
nA/"C 
vs Supply (tracking) 
Vs = ±4.5V to ±5.5V 
±750 
nAN 
vs Supply (non-tracking) 
V+ = 4.5V to 5.5V 
±15oo 
nAN 
vs Supply (non-tracking) 
V- 
= -4.5V 
to -5.5V 
±500 
nAN 


BUFFER and OTA INPUT IMPEDANCE 
Input Impedance 
1.0 II 2.1 
Mn 
II pF 


BUFFER tNPUT NOISE 
Voltage Noise Density, f = 100kHz 
4 
nW'I'HZ 


BUFFER 
DYNAMIC 
RESPONSE 


Small Signal Bandwidth 
Vo = ±1oomV 
850 
MHz 
Full Power Bandwidth 
Vo = ±1.4V 
800 
MHz 
Vo = ±2.5V 
570 
MHz 
Differential 
Gain Error 
3.58MHz, 
at 0.7V 
0.06 
% 


Differential 
Phase Error 
3.58MHz, 
at 0.7V 
0.02 
Degrees 


Harmonic 
Distortion, 2nd Hannonic 
t = 10MHz, Vo = 0.5Vp-p 
-68 
dBc 
Slew Rate 
5V Step 
3000 
V/~s 
Settling Time 0.1% 
2V Step 
25 
ns 


Rise Time (10% to 90%) 
Vo = 100mVp-p 
1 
ns 
5V Step 
1.5 
ns 
Group Delay Time 
250 
ps 


BUFFER 
RATED OUTPUT 


Voltage Outpu1 
10= ±1mA 
±3.7 
±4.2 
V 
Current Output 
±10 
±15 
mA 
Gain 
RL = 500n 
0.96 
0.975 
VN 


RL = 5kn 
0.99 
VN 


Output Impedance 
7 II 2 
nil 
pF 


POWER SUPPLY 


Voltage, 
Rated 
±5 
V 


Derated Perfonnance 
±4.5 
±5.5 
V 
Quiescent 
Current (Programmable, 
Useful Range) 
±3 to±26 
mA 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


Power Supply Voltage. 
. 
±6V 


Input Voltagell) 
±VS ±O.7V 
Operating Temperature. 
. 
-40°C 
to +85°C 
Storage Temperature.. 
. 
-40°C 
to +125°C 
Junction Temperature.. 
. 
+175°C 


Lead Temperature (soldering, 10s) 
+300°C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBERlI) 
RANGE 


OPA660AP 
8-Pin Plastic DIP 
006 
-25°C 
to +85°C 
OPA660AU 
SO-8 Surtace-Mount 
182 
-25°C to +85°C 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
orwarrant 
any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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Wide Bandwidth, Fast Settling 
Difet@ OPERATIONAL AMPLIFIER 


• 
HIGH GAIN-BANDWIDTH: 
3SMHz 


• 
LOW INPUT NOISE: 10nV/~Hz 


• 
HIGH SLEW RATE: 100V/IiS 


• 
FAST SETILlNG: 
240ns to 0.01% 


• 
FET INPUT: 
IB = SOpA max 


• 
HIGH OUTPUT 
CURRENT: 
SOmA 


• 
WIDE SUPPLY 
RANGE: 
Vs = ±4.S to±18V 


The OPA671 
is a FET-input 
monolithic 
operational 
amplifier 
featuring 
wide bandwidth 
and fast settling 


time. Fabricated 
using Burr-Brown's 
Difet, comple- 
mentary bipolar process, it provides an excellent com- 
bination 
of high speed, 
accuracy, 
and high 
output 
current. 


The OPA671 
is versatile, 
operating 
from ±4.5V 
to 


±18V power supplies. It can deliver ±IOV signals into 
a 2000 load at slew rates of 100V/lis. OPA671's 
Difet 
input provides 
input bias current thousands 
of times 


lower than bipolar-input 
wideband op amps. 


The OPA671 is internally compensated 
to be unity-gain 


stable, allowing use in the widest range of applications. 


The OPA671 is available in an 8-pin plastic DIP, rated 
for the industrial temperature 
range. 


• 
HIGH-SPEED 
DATA ACQUISITION 


• 
OPTOELECTRONICS 


• 
TRANSIMPEDANCE 
AMPLIFIER 


• 
LINE DRIVER 


• 
CCD BUFFER AMPLIFIER 


Dlfe" Burr-Brown 
Corporation 


International 
Airport 
Industrial 
Park 
• Malling 
Address: 
PO Box 11400, 
Tucson, 
AZ. 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: 
(520) 746-1111 
• Twx: 
91G-952·1111 


Intemet: 
http://www.burr-brown.comf 
• FAlLine: 
(800) 548-6133 
(USlCaf\8da Only) 
• Cable: 8BRCORP 
• Telex: ()66..6491 • FAX: 
(520) 889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 
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SPECIFICATIONS 


OPA671AP 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±0.5 
±5 
mV 


Average 
Drift 
±10 
~vre 


Power 
Supply 
Rejection 
Vs= ±4.5 to ±16.5V 
72 
94 
dB 


INPUT BIAS CURRENT!') 


Input Bias Current 
VCM= 
OV 
5 
50 
pA 
Input Offset Current 
VOM= 
OV 
2 
pA 


NOISE 


Input 
Voltage 
Noise 
nV/rHi 
Noise Density, 1= 100Hz 
24 


f= 1kHz 
15 
nVirHi 


f = 10kHz 
12 
nV/rHi 


f = 100kHz 
10 
nV/rHi 
Voltage Noise, BW = 10Hz to 1MHz 
60 
~Vp-p 
Input Bias Current 
Noise 


Current 
Noise Density, 
f = 10Hz to 1MHz 
2 
fAirHi 


INPUT VOLTAGE 
RANGE 


Common·Mode 
Input 
Range 
±12 
±13 
V 
Common-Mode 
Rejection 
VcM=±10V 
74 
92 
dB 


INPUT IMPEDANCE 
Differential 
10'2114.5 
allpF 
Common-Mode 
10"116 
all 
pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage 
Gain 
Vo=±10V,RL=1kn 
80 
dB 


Vo = ±10V, RL = 200n 
74 
78 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
35 
MHz 


Slew 
Rate 
G =-1,10V 
Step 
107 
V/~ 
Settling Time 
0.01% 
G=-1,10VStep 
240 
ns 


0.1% 
G=-I,10VStep 
150 
ns 
1% 
G =-I,10V 
Step 
85 
ns 
Total Harmonic 
Distortion 
G=l,f=100kHz 
0.0006 
% 


Vo = 3V, RL = 200a 


OUTPUT 
Voltage Output 
RL= 200a 
±10.5 
±11.5 
V 


Current Output 
Vo= ±10V 
50 
mA 
Short Circuit Current 
-90/+105 
mA 
Output Resistance, 
Open-Loop 
DC 
20 
a 


POWER SUPPLY 
Specified 
Operating 
Voltage 
±15 
V 
Operating 
Voltage 
Range 
±4.5 
±18 
V 
Quiescent 
Current 
Vs=±15V 
±14.8 
±17 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
°e 
Operating 
-40 
+100 
°e 
Storage 
-40 
+125 
°e 
Thermal 
Resistance, 
8JA 
Junction to Ambient 
100 
°elW 


ThQ information 
providod 
here;n;s 
believed 
to be rellabfe; hOWever, BURR· BROWN assumes 
no responsibility for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shalt be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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A 
ELECTROSTATIC 


DIP 
~ 
DISCHARGE SENSITIVITY 


Power Supply Voltage.. 
. 
±18V 
Input Voltage.. 
. 
(V+) +1V to (V-) -1V 


Operating 
Temperature 
-400C 
to +l00°C 


Storage 
Temperature 
-40°C 
to +125°C 
Output Short-Circuit to Ground. 
. 
155 
Junction Temperature.. 
. 
+150°C 


Lead 
Temperature 
(soldering, 
105).. 
. 
+300°C 
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An integrated 
circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could 
cause 
the device 
not to meet 
PUblishea 


specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


OPA671AP 
a-Pin 
Plastic 
DIP 
006 
-25"C 
to +85"C 
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Wideband 
Switched-Input 
OPERATIONAL 
AMPLIFIER 


• 
FAST SETTLING: 
11ns (1%) 


• 
WIDE BANDWIDTH: 
200MHz 


• 
TWO LOGIC SELECTABLE 
INPUTS 


• 
LOW OFFSET VOLTAGE: 
±380~V 


• 
FAST INPUT SWITCHING: 
4ns 


• 
ACCEPTS 
TTUECL 
SWITCHING 
SIGNALS 


• 
UNITY GAIN STABLE 


• 
16-PIN DIP AND SO-16 PACKAGES 


The OPA678 
is a wideband 
monolithic 
operational 


amplifier 
with two 
independent 
differential 
inputs. 
Either input can be selected 
by an external 
TTl 
or 
ECl 
logic signal. The amplifier is externally compen- 
sated and features a very fast input selection speed, 4ns 
for either ECl 
or TTL. This amplifier 
features fully 
symmetrical 
differential 
inputs due to its "classical" 


NB Channel 
Select Input 
(TTL or EeL) 


• 
VIDEO AMPLIFICATION 
AND SWITCHING 


• 
FAST 2-INPUT 
MULTIPLEXER 


• 
PULSEIRF 
AMPLIFIERS 


• 
PROGRAMMABLE-GAIN 
AMPLIFIER 


• 
ACTIVE 
FILTERS 


• 
SYNCHRONOUS 
DEMODULATOR 


• 
LOW COST REPLACEMENT FOR OPA6751676 


operational amplifier circuit architecture. 
Unlike "cur- 
rent-feedback" 
amplifier designs, the OPA678 may be 
used in all op amp applications 
requiring 
high speed 
and precision. 


low 
distortion and crosstalk make this amplifier suit- 
able for RF and video applications. 


The OPA678 
is available 
in plastic DIP and 50-16 
packages. 


BURR-BROWN. 
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SPECIFICATIONS 


OPA678AP. 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT NOISEI') 
Voltage: 
10= 100Hz 
Rs = on 
55 
nVl-IHz 


10= 1kHz 
, 
21 
nVl-IHz 


10= 10kHz 
7.8 
nVl-IHz 


fo = 100kHz 
4.9 
nVl-IHz 


fa = 10Hz to 10MHz 
18 
IlVrms 
Current: 
fo = 10Hz to 1MHz 
2.1 
pA/-IHz 


OFFSET VOL TAGEI') 
Input Offset Voltage 
VCM = OVDC 
±380 
±1.5mV 
~V 
Offset Voltage Drift 
TA = TM1N to TMAX 
±3 
±15 
~V/"C 


Supply Rejection 
±Vcc = 4.5V to 5.5V 
65 
71 
dB 


BIAS CURRENTI') 
Input Bias Current 
VCM = OVDC 
14 
50 
~A 


OFFSET 
CURRENTt·) 
Input Offset Current 
VCM = OVDC 
0.2 
2 
~A 


INPUT IMPEDANCEI') 
Differential 
25k II 2 
nil 
pF 
Common-Mode 
106115 
nil 
pF 


INPUT VOLTAGE 
RANGEl') 


Common·Mode 
Input Range 
2.0 
±2.5 
V 
Common-Mode 
Rejection 
V,N = ±0.5VDC, 
Vo = ±1.25V 
75 
85 
dB 


OPEN·LOOP 
GAIN, DCI') 


Open-Loop 
Voltage Gain 
50 
60 
dB 


FREQUENCY 
RESPONSE 


Closed-loop 
Bandwidth 
Gain = +1VN, 
Cc = 9pF 
140 
200 
MHz 
Gain = +2VN, 
Cc = 7pF 
100 
MHz 
Gain = +5VN, 
Cc = 1pF 
70 
MHz 
Crosstalk 
Gain = +1VN, 
I = 100kHz 
-102 
dBCIZ) 


1= lMHz 
-83 
dBC 
1= 10MHz 
-84 
dBC 
t = looMHz 
-44 
dBC 
Harmonic 
Distortion: 
5MHz 
G = +IVN, 
RL= lson, 
Vo= 0.25Vp-p 
Second Harmonic 
-71 
dBCl3) 


Third Harmonic 
-82 
dBC 
Large Signal Response(4) 
Vo = 2.5Vp-p, Gain = +IVN 
32 
45 
MHz 
Slew Rate 
Gain = +lVN 
250 
350 
VI~s 
Settling Time: 1% 
Gain = -1VN, 
lVoUT 
Step 
11 
ns 


0.1% 
22 
ns 


0.01% 
30 
ns 
Differential 
Gain (OV to O.7V) 
4.5MHz, Gain = +2VN, Cc = 2.2pF 
0.02 
% 


Differential 
Phase (OV to C.7V) 
4.5MHz, Gain = +2VN, Cc = 2.2pF 
0.02 
Degrees 


INPUT SELECTlONI') 
Transition 
Time 
Eel: 
Operation 
4 
8 
ns 
50% In to 50% Out 
TTL: Operation 
4 
8 
ns 


DIGITAL 
INPUT 


TTL Logic Levels: VIL 
Logic "LO" 
0 
+0.8 
V 


V'H 
Logic "HI" 
+2.0 
+5 
V 


III 
Logic "LO", VIL = OV 
-0.05 
-0.2 
mA 


I'H 
Logic "HI", V1H = +2.7V 
1 
20 
~A 
ECL Logic Levels: VIL 
Logic "LO" 
-1.81 
-1.475 
V 


V'H 
Logic "HI" 
-1.15 
-0.88 
V 


III 
Logic "LO", V1L = -1.6V 
-50 
-100 
~A 


I'H 
Logic "HI", V,H = -1.0V 
-50 
-100 
~A 


RATED OUTPUT 
Voltage Output 
RL = 150n 
±2.5 
±3.75 
V 
RL = 50n 
±1.7 
±2.2 
V 
Current Output 
±30 
±44 
mA 
Output Resistance 
1MHz, Open-Loop, 
Cc = 5pF 
5 
n 


Load Capacitance 
Stability 
RF = 1oan, Gain = +IVN, 
Cc = IOpF 
17 
pF 
Short Circuit Current 
Continuous 
to Gnd 
+45 
mA 
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SPECIFICATIONS 
(CONT) 


ELECTRICAL 


OPA678AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
Rated Voltage 
±Vce 
5 
VDC 


Derated 
Perfonnance 
±Vce 
4.5 
5.5 
VDC 
Current, 
Quiescent 
10= OmADC 
26 
30 
mA 


TEMPERATURE 
RANGE 
Specification 
Ambient Temp AP, AU 
-40 
+85 
"C 


Thermal 
Impedance 
Junction-le-Ambient 
AP 
90 
"CIW 
AU 
100 
"CIW 


NOTES: 
(1) Specifications 
are for both inputs (A and B). (2) dBC = Level referred to carrier-input 
signal. (3) Harmonic 
distortion will typically be improved 
significantly 


in the inverting mode. (4) Large Signal Response 
is calculated 
from the formula LSBW = ~. 
(5) Switching time from application of digital logic signal to 
input signal selection. 
2nV PEAK 


OPA678AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


TEMPERATURE 
RANGE 


Specification 
Ambient Temp AP/AU 
-40 
+85 
"C 


OFFSET 
VOLTAGE 
Input Offset Voltage 
TA = TM1N to 
TMA)( 
600 
±2.4mV 
uV 
Offset 
Voltage 
Drift 
TA = TM1N to TMAX 
±3 
±15 
uV/"C 
Supply Rejection 
±Vcc = 4.5V to 5.5V 
60 
70 
dB 


BIAS CURRENT 
Input Bias Current 
VCM = OVDC 
15 
85 
uA 


OFFSET 
CURRENT 
Input Offset 
Current 
VCM = OVDC 
0.5 
5 
uA 


INPUT VOLTAGE 
RANGE 


Common·Mode 
Input Range 
±2.0 
±2.5 
V 
Common·Mode 
Rejection 
V,N = ±0.5VDC, 
Va = ±1.25V 
60 
80 
dB 


OPEN-LOOP 
GAIN, DC 


Open-Loop 
Voltage 
Gain 
50 
60 
dB 


DIGITAL 
INPUT 


TTL Logic Levels: V'L 
Logic "LO· 
0 
+0.8 
V 
V,H 
Logic "HI" 
+2.0 
+5 
V 


I'L 
Logic "LO", V'L = OV 
-1l.08 
-1l.4 
mA 


I'H 
Logic "HI", V1H 
= +2.7V 
5 
50 
uA 


Eel Logic Levels: 
V'L 
Logic "La· 
-1.81 
-1.475 
V 
V,H 
Logic "HI" 
-1.15 
-1l.88 
V 


I'L 
Logic "La·, 
V'L = -1.6V 
-50 
uA 


I'H 
Logic "HI", V,H = -1.0V 
-50 
uA 


RATED OUTPUT 
Voltage Output 
RL = 150n 
±2.5 
±3.75 
V 


RL = 50n 
±1.5 
±2.0 
V 
Output Current 
44 
mA 


POWER SUPPLY 
Current, 
Quiescent 
10 = OmADC 
25 
35 
mA 


Tne InformatIon 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any altha 
circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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Pin Assignments 
for Differential 
ECl Channel Switching 
Pin Assignments 
for TIl 
Channel Switching 


+lnA 
+In B 
+lnA 
+In B 


-In A 
-In B 
-In A 
-In B 
CO 


NC 
DNC 
NC 
Short to pin 13 
•••••• 
CD 


NC 
CHA (ECl) 
NC 
Short to pin 14 
~ 


Compensation 
CHA (ECl) 
Compensation 
CHA (TIl) 
0 


Capacitor 
Capacitor 


NC 
Common 
NC 
Common 


+ycc 
-Vcc 
+ycc 
-Ycc 


Supply.. 
. 
±7VDC 
Differential Input Voltage 
Total Vcc 


Input Voltage Range (Analog and Digital).. 
. 
±Vcc 


Storage Temperature Range 
-65°C 
to +150°C 
lead Temperature (soldering, 1Os) .. 
.. 
+300°C 
Output Short Circuit to Ground (+25°C) 
Continuous to ground 
Junction Temperature. 
. 
.. +175°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


OPA678AP 
16-Pin Plastic DIP 
180 
OPA678AU 
16-Pin SOIC 
211 
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__________ 
~_P~A678 {yl W 
Basic Model Number 
- 
Performance Grade Code 
A: -40°C 
to +85°C 


Package Code -----------------~ 
P: 16-Pin Plastic DIP 
U: 16-lead 
SOIC 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 


published 
specifications_ 


BURR - BROWN® 
IElElI 


Spee~~~~ 
Wideband, Voltage Feedback 
OPERATIONAL AMPLIFIER With Disable 


• 
WIDEBAND +5V OPERATION: 220MHz (G = 2) 


• 
UNITY GAIN STABLE: 
400MHz (G = 1) 


• 
HIGH OUTPUT 
CURRENT: 
150mA 


• 
OUTPUT VOLTAGE 
SWING: ±4.OV 


• 
HIGH SLEW RATE: 1800Vllls 


• 
LOW SUPPLY 
CURRENT: 
6.4mA 


• 
LOW DISABLED 
CURRENT: 
200llA 


• 
ENABLE/DISABLE 
TIME: 25ns/100ns 


The OPA680 represents a major step forward in unity gain 
stable, voltage feedback op amps. A new internal architec- 
ture provides slew rate and full power bandwidth previously 
found only in wideband current feedback op amps. A new 
output stage architecture delivers high currents with a mini- 
mal headroom requirement. These combine to give excep- 
tional single supply operation. Using a single +SV supply, 
the OPA680 can deliver a IV to 4V output swing with over 
IOOmAdrive current and ISOMHz bandwidth. This combi- 
nation of features makes the OPA680 an ideal RGB line 
driver or single supply ADC input driver. 


The OPA680's 
low 6.4mA supply current 
is precisely 
trimmed at 2S°C. This trim, along with low temperature 


0.5Vp-p 
0.1~F 


V'N<>----1 


• 
VIDEO LINE DRIVER 


• 
xDSL LINE DRIVER/RECEIVER 


• 
HIGH SPEED IMAGING 
CHANNELS 


• 
ADC BUFFERS 
• 
PORTABLE 
INSTRUMENTS 


• 
TRANSIMPEDANCE 
AMPLIFIERS 


• 
ACTIVE 
FILTERS 


drift, guarantees lower maximum supply current than com- 
peting products. System power may be reduced furtber using 
the optional disable control pin. Leaving this disable pin 
open, or holding it high, will operate the OPA680 normally. 
If pulled low, the OPA680 supply current drops to less than 
200J-lAwhile the output goes to a high impedance state. This 
feature may be used for either power savings or to imple- 
ment video MUX applications. 


SINGLES 
DUALS 


Voltage Feedback 
OPA680 
OPA2680 


Current Feedback 
OPA681 
OPA2681 


ADS902 


10-Bit 
30MSPS 


BURR-BROWNe 
'1313' 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS: Vs = ±5V 


OPA680P, 
U, N 


TYP 
GUARANTEED 
0 
O"Cto 
-40°Clo 
MINI 
TEST 
co 
PARAMETER 
CONDITIONS 
+25°C 
+25"(;!2) 
70°C!') 
+85"(;1') 
UNITS 
MAX 
LEVEll" 
(Q 


AC PERFORMANCE 
(Figure 
1) 
~ 
Small Signal Bandwidth 
G = +1, Vo =0.5Vp-p, 
A, =250 
400 
MHz 
Typ 
C 
G = +2, Vo = 0.5Vp-p 
220 
210 
200 
190 
MHz 
Min 
B 
0 


G = +10, Vo = 0.5Vp-p 
30 
20 
20 
20 
MHz 
Min 
B 
Gain-Bandwidth 
Product 
G~ 10 
300 
200 
200 
200 
MHz 
Min 
B 


Bandwidth for 0.1dB Gain Flatness 
G = +2, Vo < 0.5Vp-p 
30 
MHz 
Typ 
C 
Peaking at a Gain of +1 
Vo<0.5Vp-p 
4 
dB 
Typ 
C 


Large Signal Bandwidth 
G = +2, Vo = 5Vp-p 
175 
MHz 
Typ 
C 
Slew Aate 
G = +2, 4V Step 
1800 
1400 
1200 
900 
V/Jls 
Min 
B 
RiselFall Time 
G = +2, Vo = 0.5V Step 
1.4 
- 
- 
ns 
Max 
B 
en 
G = +2, Vo = 5V Step 
2.8 
- 
- 
ns 
Max 
B 
a: 
Settling Time to 0.02% 
G = +2, Vo=2V 
Step 
8 
ns 
Typ 
C 
0.1% 
G = +2, Vo = 2V Step 
6 
ns 
Typ 
C 
W 


Harmonic Distortion 
G = +2, f = 5MHz, Vo = 2Vp-p 
i! 
2nd Harmonic 
AL = 1000 
-68 
-63 
- 
- 
dBc 
Max 
B 
::i 
AL~ 5000 
-60 
-70 
- 
- 
dBc 
Max 
B 
3rd Harmonic 
AL = 1000 
-80 
-75 
- 
- 
dBc 
Max 
B 
Q. 


AL ~ 5000 
-88 
-65 
- 
- 
dBc 
Max 
B 
:!: 
Input Voltage Noise 
f> 1MHz 
4.8 
5.3 
5.9 
6.1 
nV/;!Hz 
Max 
B 


Input Current Noise 
f> 1MHz 
2.5 
2.8 
3.0 
3.6 
pAl.JHz 
Max 
B 
« 
Differential Gain 
G = +2, NTSC, Vo = 1.4Vp, AL = 150 
0.05 
% 
Typ 
C 
..J 


Differential Phase 
G = +2, NTSC, Vo = 1.4Vp, AL = 150 
0.03 
deg 
Typ 
C 


DC PEAFOAMANCE!') 
« 


Open-Loop 
Voltage Gain (Ace) 
Vo ±2V, AL = 1000 
62 
56 
54 
52 
dB 
Min 
A 
Z 
Input Offset Voltage 
VCM = OV 
±1.0 
:b4.5 
±5.2 
±GO 
mV 
Max 
A 
0 
Average Offset Voltage Drift 
VCM = OV 
- 
- 
JlV/oC 
Max 
B 


Input Bias Current 
VCM = OV 
+8 
+14 
+19 
+32 
JlA 
Max 
A 


~ 


Average Bias Current Drift 
VCM = OV 
- 
- 
nWC 
Max 
B 


Input Offset Current 
VCM = OV 
±O.1 
:!D.7 
±1.0 
±1.2 
JlA 
Max 
A 
a: 
Average Offset Current Drift 
VCM = OV 
- 
- 
nWC 
Max 
B 


INPUT 
W 


Common-Mode 
tnput Aange (CMIA)!') 
±3.5 
±3.4 
- 
- 
V 
Min 
A 
Q. 


Common-Mode 
Rejection (CMA) 
VCM =±lV 
59 
56 
51 
50 
dB 
Min 
A 
0 
Input Impedance 
Differential-Mode 
VCM = 0 
190110.6 
kQII pF 
Typ 
C 
Common-Mode 
VCM = 0 
3.2110.9 
MOllpF 
Typ 
C 


OUTPUT 
Voltage Output Swing 
No Load 
±4.0 
±3.8 
±3.7 
±3.6 
V 
Min 
A 
1000 Load 
±3.9 
±3.7 
±3.6 
±3.3 
V 
Min 
A 
Current Output, Sourcing 
Vo=O 
+190 
+160 
+140 
+80 
mA 
Min 
A 
Current Output, Sinking 
Vo=O 
-150 
-135 
-130 
-80 
mA 
Min 
A 
Closed-Loop 
Output Impedance 
G = +2, f = 100kHz 
0.03 
0 
Typ 
C 


DISABLE 
(Disabled 
Low) 
Power Down Supply Current (+Vs) 
VQiS= 0 
-200 
JlA 
Typ 
C 
Disable Time 
100 
ns 
Typ 
C 


Enable Time 
25 
ns 
Typ 
C 
Off Isolation 
G = +2, 5MHz 
70 
dB 
Typ 
C 
Output Capacitance 
in Disable 
4 
pF 
Typ 
C 


Turn On Glitch 
G = +2, RL = 1500, V,N = 0 
±50 
mV 
Typ 
C 


Turn Off Glitch 
G=+2, 
AL= 1500, V'N=O 
±20 
mV 
Typ 
C 
Enable Voltage 
2.0 
2.4 
2.7 
2.8 
V 
Min 
A 


Disable Voltage 
1.1 
1.5 
1.7 
2.0 
V 
Max 
A 
Control Pin Input Bias Current (V5iS) 
V5iS = 0 
100 
160 
- 
- 
~A 
Max 
A 


POWEA SUPPLY 
Specified Operating Voltage 
±5 
V 
Typ 
C 
Maximum Operating Voltage Range 
:±fi 
±6 
±6 
V 
Max 
A 
Max Quiescent Current 
Vs = ±5V 
6.4 
6.8 
7.0 
7.2 
mA 
Max 
A 
Min Quiescent Current 
Vs = ±5V 
6.4 
6.0 
6.0 
5.3 
mA 
Min 
A 
Power Supply Aejeclion (+PSA) 
Input Referred 
70 
60 
- 
- 
dB 
Min 
A 


THEA MAL CHARACTEAISTICS 
Specified Operating Range P, U, N Package 
-4010 +85 
°C 
Typ 
C 
Thermal Aesistance, 
OJ' 
I 
Junction-to-Ambient 
P 
8-Pin DIP 
100 
°CIW 
Typ 
C 
U 
SO-8 
125 
°CIW 
Typ 
C 
N 
SOT23-6 
150 
OCIW 
Typ 
C 


NOTES: (1) Test Levels: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value only for information. (2) Junction Temperature 
= Ambient for 25°C guaranteed specifications. 
(3) Junction Temperature 
= Ambient at low temperature 
limit: Junction Temperature 
= Ambient +23°C at high temperature 
limit for over temperature 
guaranteed specifications. 
(4) Current is considered positive out of node. 


VCM is the input common-mode 
voltage. (5) Tested < 3dB below minimum CMR specification 
at ±CMIR limits. 
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SPECIFICATIONS: Vs = +SV 


OPA680P, 
U, N 


TYP 
GUARANTEED 


O"Cto 
-400Cto 
MINI 
TEST 


PARAMETER 
CONDITIONS 
+25°C 
+25"C('1 
70aC(3) 
+85°C(3) 
UNITS 
MAX 
LEVELll) 


AC PERFORMANCE 
(Figure 
2) 
Small Signal Bandwidth 
G = +1, Vo < 0.5Vp-p, R, = ±250 
300 
MHz 
Typ 
C 
G = +2, Vo < 0.5Vp-p 
220 
160 
160 
140 
MHz 
Min 
B 
G = +10, Vo < 0.5Vp-p 
25 
20 
19 
18 
MHz 
Min 
B 


Gain-Bandwidth 
Product 
G~ 10 
250 
200 
190 
180 
MHz 
Min 
B 


Bandwidth 
for 0.1 dB Gain Flatness 
G = +2, Vo < 0.5Vp-p 
20 
MHz 
Typ 
C 


Peaking 
at a Gain of +1 
Vo< 
0.5Vp-p 
5 
dB 
Typ 
C 


Large Signal Bandwidth 
G = +2, Vo = 2Vp-p 
200 
MHz 
Typ 
C 
Slew Rate 
G = +2, 2V Step 
1000 
700 
670 
550 
VI~s 
Min 
B 


Rise 
TimelFall 
Time 
G = +2, Vo = 0.5V Step 
1.6 
ns 
Typ 
C 
G =+2, Vo = 2V Step 
2.0 
ns 
Typ 
C 
Settling Time to 0.02% 
G =+2, Vo =2V Step 
9 
ns 
Typ 
C 
0.1% 
G = +2, Vo = 2V Step 
8 
ns 
Typ 
C 


Harmonic 
Distortion 
G = +2, f = 5MHz, Vo = 2Vp-p 
2nd Harmonic 
RL = 1000 to Vsl2 
--00 
- 
- 
- 
dBc 
Max 
B 


RL ~ 5000 to Vsl2 
-70 
- 
- 
- 
dBc 
Max 
B 


3rd 
Harmonic 
RL = 1000 to Vsl2 
-72 
- 
- 
- 
dBc 
Max 
B 
RL ~ 5000 to Vsl2 
-ll0 
- 
- 
- 
dBc 
Max 
B 


Input Voltage 
Noise 
f> lMHz 
5 
5.3 
6.0 
6.2 
nVl.JHz 
Max 
B 


Input Current 
Noise 
1> 1MHz 
2.5 
2.8 
3.0 
3.4 
pAl.JHz 
Max 
B 
Differential 
Gain 
G = +2, NTSC, Vo = l.4Vp, 
RL = 150 to Vs/2 
0.06 
% 
Typ 
C 
Differential 
Phase 
G = +2, NTSC, Vo = l.4Vp, 
RL = 150 to Vsl2 
0.03 
deg 
Typ 
C 


DC PERFORMANCE(') 
Open-Loop 
Voltage Gain (!lot.) 
Vo = 2.5V, RL = 1000 to 2.5V 
62 
56 
54 
52 
dB 
Min 
A 


Input Offset Voltage 
VCM = 2.5V 
±2.0 
±S,O 
±7 
±8.5 
mV 
Max 
A 
Average 
Offset Voltage 
Drift 
VCM = 2.5V 
- 
- 
~Vf'C 
Max 
B 


Input Bias Current 
VCM= 
2.5V 
+8 
+15 
+18 
+32 
~A 
Max 
A 
Average 
Bias Current 
Drift 
VCM= 
2.5V 
- 
- 
nArC 
Max 
B 


Input Offset Current 
VCM = 2.5V 
±D.l 
±D.6 
±1.0 
±1.2 
~A 
Max 
A 
Average 
Offset Current 
Drift 
VCM = 2.5V 
- 
- 
nArC 
Max 
B 


INPUT 
least Positive 
Input Voltage{S) 
1.5 
1.6 
- 
- 
V 
Max 
A 
Most Positive 
Input Voltage(S) 
3.5 
3,4 
- 
- 
V 
Min 
A 
Common-Mode 
Rejection (CMR) 
VCM = 2.5V ±0.5V 
59 
dB 
Typ 
C 


Input Impedance 
Differential-Mode 
VCM = 2.5V 
92111.4 
k!lll 
pF 
Typ 
C 
Common-Mode 
VCM = 2.5V 
2.2111.5 
MO II pF 
Typ 
C 


OUTPUT 
Most Positive Output Voltage 
No Load 
4 
3,8 
3.6 
3.5 
V 
Min 
A 
RL = 1000 to 2.5V 
3.9 
3,7 
3.5 
3.4 
V 
Min 
A 
Least Positive Output Voltage 
No Load 
1 
1,2 
1.4 
1.5 
V 
Min 
A 
RL = 1000 to 2.5V 
1.1 
1.3 
1.5 
1.7 
V 
Max 
A 
Current 
Output, 
Sourcing 
+150 
+110 
+110 
+60 
mA 
Max 
A 
Current 
Output, 
Sinking 
-110 
-ll0 
-70 
-50 
mA 
Min 
A 
Closed-Loop 
Output Impedance 
G =+2, f = 100kHz 
0.03 
0 
Typ 
C 


DISABLE 
(Disable 
Low) 
Power Down Supply Current 
(+Vs) 
VQiS= 0 
-130 
~A 
Typ 
C 
Disable Time 
100 
ns 
Typ 
C 
Enable Time 
25 
ns 
Typ 
C 
Off Isolation 
G = +2, 5MHz 
65 
dB 
Typ 
C 
Output Capacitance 
in Disable 
4 
pF 
Typ 
C 


Turn On Glitch 
G = +2, RL = 1500, V1N = Vs/2 
±SO 
mV 
Typ 
C 
Turn Off Glitch 
G = +2, RL = 1500, V1N = Vsl2 
±20 
mV 
Typ 
C 


Enable 
Voltage 
2.0 
2,4 
2.9 
3.0 
V 
Min 
A 
Disable 
Voltage 
1.1 
1.5 
2.9 
3.0 
V 
Max 
A 
Control Pin Input Bias Current 
(VDiS) 
VQiS= 0 
100 
~ 
Typ 
C 


POWER SUPPLY 
Specified 
Single Supply Operating 
Voltage 
5 
V 
Typ 
C 
Maximum 
Single Supply Operating 
Voltage 
12 
12 
12 
V 
Max 
B 
Max Quiescent 
Current 
Vs = +5V 
5.1 
6.0 
6.0 
6.0 
mA 
Max 
A 
Min Quiescent 
Current 
Vs = +5V 
5.1 
4,0 
4.0 
3.8 
mA 
Min 
A 
Power Supply Rejection (+PSR) 
Input Referred 
59 
dB 
Typ 
C 


TEMPERATURE 
RANGE 


Specification: 
P, U, N 
-40 to +85 
°C 
Typ 
C 
Thermal 
Resistance, 
(}JA 
Junction-to-Ambient 
P 
a-Pin DIP 
100 
°CIW 
Typ 
C 
U 
SO-8 
125 
°CIW 
Typ 
C 
N 
SOT23-6 
150 
°CIW 
Typ 
C 


NOTES: 
(1) Test Levels: 
(A) 100% 
tested 
at 25°C. 
Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value only for information. 
(2) Junction Temperature 
= Ambient for 25°C guaranteed 
specifications. 
(3) Junction Temperature 
= Ambient at low temperature 
limit: Junction Temperature 
= Ambient 
+23°C 
at high temperature 
limit for over temperature 
guaranteed 
specifications. 
(4) Current is considered 
positive out of node. 


VCM is the input common-mode 
voltage. 
(5) Tested 
<: 3dB below minimum 
CMR 
specification 
at ±CMIR 
limits. 
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ABSOLUTE 
MAXIMUM 
RATINGS 


Power Supply. 
. 
t6.5Voc 


Internal Power Dissipation. 
. 
$ee Thermal Analysis 


Differential 
Input Voltage 
±1.2V 
Input Vo~age Range.. 
. 
tVs 


Storage Temperature Range: P, U, N 
-400C to +125°C 
Lead Temperature 
(soldering, 
1Os) .. 
+300·C 


(soldering, 
50-8 
3s).. 
.. 
+26O"C 
Junction Temperature (TJ) .. 
. 
+175°C 


PIN CONFIGURATION 


Top View 
DtP1S0-8 


NC 
DIS 


Inverting 
Input 
+Vs 
0 
CO 
(0 


Non·lnver1ing 
Input 
Output 


~ 


-Vs 
NC 
0 


SOT23-6 
A 
ELECTROSTATIC 
B!£. DISCHARGE SENSITIVITY 


Electrostatic discharge can cause damage ranging from perfor- 
mancedegradation tocomplete device failure. Burr-Brown Corpo- 
ration recommends that all integrated circuits be handled and stored 
using appropriate ESD protection methods. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet published specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER!'I 
RANGE 
MARKING 
NUMBER 


OPA680P 
8-Pin Plastic DIP 
006 
-40·C 
to +85·C 
OPA680P 
OPA680P 


OPA680U 
80·8 
Surface Mount 
182 
-40OC to +85·C 
OPA680U 
OPA680U 


OPA680N 
6-Pin SOT23 
332 
-40°C 
to +85°C 
A80 
Contact 
Factory for Availability 


The infonnation provided herein is believed to be reliable; however, 
BURR· 
BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes no 


responsibility for the use of this Information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 
No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR-BROWN 
product 


for use in life support devices and/or systems. 
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.s 
kS'd~~N 
Wideband, Current Feedback 
OPERATIONAL AMPLIFIER With Disable 


• 
WIDEBAND +5V OPERATION: 225MHz (G = +2) 


• 
UNITY GAIN STABLE: 280MHz (G = 1) 


• 
HIGH OUTPUT 
CURRENT: 
150mA 


• 
OUTPUT VOLTAGE 
SWING: ±4.0V 


• 
HIGH SLEW RATE: 2100Vl~ 


• 
LOW dG/dO: .001%/.01° 


• 
LOW SUPPLY 
CURRENT: 
6mA 


• 
LOW DISABLED 
CURRENT: 
200~A 


The OPA681 sets a new level of performance for broadband 
current feedback op amps. Operating on a very low 6mA 
supply current, the OPA681 offers a slew rate and output 
power normally associated with a much higher supply cur- 
rent. A new output stage architecture delivers a high output 
current 
with minimal 
voltage 
headroom 
and crossover 
distortion. This gives exceptional single supply operation. 
Using a single +SV supply, the OPA681 can deliver a IV to 
4V output swing with over lOOmAdrive current and ISOMHz 
bandwidth. This combination of features makes the OPA68 I 
an ideal RGB line driver or single supply ADC input driver. 


The OPA681's low 6mA supply current is precisely trimmed 
at 2S°C. This trim, along with low drift over temperature, 


• 
xDSL LINE DRIVER 


• 
BROADBAND 
VIDEO BUFFERS 


• 
HIGH SPEED IMAGING 
CHANNELS 


• 
PORTABLE 
INSTRUMENTS 


• 
ADC BUFFERS 


• 
ACTIVE 
FILTERS 
• 
WIDEBAND 
INVERTING 
SUMMING 


• 
HIGH SFDR IF AMPLIFIER 


guarantees lower guaranteed maximum supply current than 
competing products. System power may be further reduced by 
using the optional disable control pin. Leaving this disable pin 
open, or holding it high, gives normal operation. If pulled low, 
the OPA68 1 supply current drops to less than 200~ 
while the 
output goes into a high impedance state. This feature may be 
used for either power savings or for video MUX applications. 


SINGLES 
DUALS 


Voltage Feedback 
OPA680 
OPA2680 


Current Feedback 
OPA681 
OPA2681 


BURR· 
BROWNe 


IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS: Vs = ±5V 


OPA681P, 
U, N 


TYP 
GUARANTEED 
,.... 


QOCto 
-40cC to 
MINI 
TEST 
co 
PARAMETER 
CONDITIONS 
+25°C 
+25OC(2) 
70°C(3) 
+85"C(3) 
UNITS 
MAX 
LEVEL(1) 
CD 


AC PERFORMANCE 
(Figure 
1) 
~ 
Small Signal Bandwidth (Vo = 0.5Vp-p) 
G = +1, RF= 453n 
280 
MHz 
Typ 
C 
G = +2, RF = 402n 
220 
220 
210 
190 
MHz 
Min 
B 
0 


G = +5, RF = 261n 
185 
MHz 
Typ 
C 
G = +10, RF = 1800 
180 
MHz 
Typ 
C 
Bandwidth for O.1dB Gain Flatness 
G = +2, Vo = 0.5Vp-p 
90 
MHz 
Typ 
C 
Peaking at a Gain of +1 
RF = 453, Vo = 0.5Vp-p 
0.4 
2 
4 
- 
dB 
Max 
B 
Large Signal Bandwidth 
G = +2, Vo = 5Vp-p 
150 
MHz 
Typ 
C 
Slew Rate 
G = +2, 4V Step 
2100 
1600 
1600 
1200 
VI~s 
Min 
B 
Rise/Fall Time 
G = +2, Vo = 0.5V Step 
1.7 
- 
- 
- 
ns 
Max 
B 
en 
G = +2, 5V Step 
2.0 
- 
- 
- 
ns 
Max 
B 
Settling Time to 0.02% 
G = +2, Vo=2V 
Step 
12 
ns 
Typ 
C 
a: 


0.1% 
G = +2, Vo=2V 
Step 
8 
ns 
Typ 
C 
W 


Harmonic 
Distortion 
G = +2, f = 5MHz, Vo = 2Vp-p 
U. 
2nd 
Harmonic 
Rl = 100n 
-79 
-73 
- 
- 
dBc 
Max 
B 


Rl~ 
500n 
-85 
-82 
- 
- 
dBc 
Max 
B 
::::i 
3rd Harmonic 
Rl= 
100n 
-74 
-71 
- 
- 
dBc 
Max 
B 
a. 
Rl ~ 500n 
-77 
-75 
- 
- 
dBc 
Max 
B 
Input Voltage 
Noise 
f> 1MHz 
2.5 
3.0 
3.4 
3.6 
nVl,JHz 
Max 
B 
:E 
Non-Inverting 
Input Current Noise 
f> lMHz 
12 
- 
- 
- 
pAl,JHz 
Max 
B 
<t 
Inverting Input Current Noise 
f> lMHz 
15 
- 
- 
- 
pAl,JHz 
Max 
B 
Differential 
Gain 
G = +2, NTSC, Vo = 1.4Vp, Rl = 150n 
0.001 
% 
Typ 
C 
...J 


Rl= 
37.5n 
0.008 
% 
Typ 
C 
<t 
Differential 
Phase 
G = +2, NTSC, Vo= 
l.4Vp, 
Rl= 
150n 
0.01 
deg 
Typ 
C 
Rl= 
37.5n 
0.05 
deg 
Typ 
C 
Z 
DC PERFORMANCE(') 
0 
Open-Loop 
Transimpedance 
Gain (ZoJ 
Vo ±2V, Rl = lOOn 
100 
50 
50 
50 
kn 
Min 
A 


!(i 


Input Offset Voltage 
VCM= OV 
±1.3 
:IS 
±6.5 
±7.5 
mV 
Max 
A 
Average 
Offset Voltage 
Drift 
VCM = OV 
+35 
+40 
~V/oC 
Max 
B 
Non-Inverting 
Input Bias Current 
VCM= OV 
+30 
+55 
±65 
±85 
~A 
Max 
A 
a: 
Average 
Non-Inverting 
Input Bias Current Drift 
VCM = OV 
-400 
-450 
nArC 
Max 
B 
W 
Inverting Input Bias Current 
I 
VOM = OV 
±10 
±40 
±50 
±55 
~A 
Max 
A 
Average 
Inverting Input Bias Current Drift 
VCM = OV 
-125 
-150 
nAo/C 
Max 
B 
a. 


INPUT 
0 
Common-Mode 
Input Range(5) 
±3.5 
:±3.4 
- 
- 
V 
Min 
A 
Common-Mode 
Rejection 
VcM=±1.0V 
52 
47 
46 
45 
dB 
Min 
A 
Non·lnverting 
Input Impedance 
100 112 
kn II pF 
Typ 
C 
Minimum Inverting Input Resistance 
(R1) 
Open Loop 
45 
30 
28 
27 
n 
Min 
A 
Maximum Inverting Input Aesistance 
(At) 
Open Loop 
45 
52 
54 
60 
n 
Max 
A 


OUTPUT 
Voltage Output Swing 
No Load 
±4.0 
:±3.8 
±3.7 
±3.6 
V 
Min 
A 
lOOn Load 
±3.9 
:±3.7 
±3.6 
±3.3 
V 
Min 
A 
Current Output. Sourcing 
Vo=O 
+190 
+160 
+140 
+80 
mA 
Min 
A 
Current Output. Sinking 
Vo=O 
-150 
-135 
-130 
-80 
mA 
Min 
A 
Closed·Loop 
Output Impedance 
G = +2, f = 100kHz 
0.03 
n 
Typ 
C 


DISABLE 
(Disabled 
Low) 


Power Down Supply Current (+Vs) 
VDiS= 0 
-200 
~A 
Typ 
C 
Disable Time 
100 
ns 
Typ 
C 
Enable Time 
25 
ns 
Typ 
C 
Off Isolation 
G =+2, 5MHz 
70 
dB 
Typ 
C 
Output Capacitance 
in Disable 
4 
pF 
Typ 
C 
Tum On Glitch 
G = +2, Rl = 150n, V,N = 0 
±50 
mV 
Typ 
C 
Tum Off Glitch 
G = +2, Rl = 150n, V,N = 0 
±20 
mV 
Typ 
C 
Enable Voltage 
2.0 
2.4 
- 
- 
V 
Min 
A 
Disable Voltage 
1.1 
.8 
- 
- 
V 
Max 
A 
Control Pin Input Bias Current (DIS) 
VDiS = 0 
100 
160 
- 
- 
~ 
Max 
A 


POWER SUPPLY 
Specified Operating 
Voltage 
±5 
V 
Typ 
C 
Maximum 
Operating 
Voltage 
Aange 
j£ 
±6 
±6 
V 
Max 
A 
Max Quiescent 
Current 
Vs = ±5V 
6 
6.4 
6.5 
6.6 
mA 
Max 
A 
Min Quiescent 
Current 
Vs = ±5V 
6 
5.6 
5.5 
5.0 
mA 
Min 
A 
Power Supply Rejection Ratio (-PSR) 
Input Aeferred 
58 
dB 
Typ 
C 
TEMPERATURE 
RANGE 


Specification: 
P, U. N 
-40 to +85 
°C 
Typ 
C 
Thermal 
Resistance, 
6JA 
Junction·to-Ambient 


p 
a-Pin DIP 
100 
°cm 
Typ 
C 
U 
SO-8 
125 
°cm 
Typ 
C 
N 
SOT23-6 
150 
°cm 
Typ 
C 


NOTES: 
(1) Test Levels: (A) 100% 
tested at 25°C. 
Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value only for information. (2) Junction Temperature 
= Ambient for 25°C guaranteed 
specifications. 
(3) Junction Temperature 
= Ambient at low temperature 


limit: Junction Temperature 
= Ambient +23°C 
at high temperature 
limit for over temperature 
guaranteed 
specifications. 
(4) Current is considered 
positive out of node. 


VCM 
is the input common-mode 
voltage. (5) Tested 
< 3dB below minimum specified CMR at ± CMIR 
limits. 
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SPECIFICATIONS: 
Vs = +SV 


OPA681P, 
U, N 


TYP 
GUARANTEED 


DOC to 
-40DC to 
MINI 
TEST 


PARAMETER 
CONDITIONS 
+25°C 
+25"C(2) 
70°C(3) 
+8SDC(3) 
UNITS 
MAX 
LEVEll') 


AC PERFORMANCE 
(Figure 
2) 
Small Signal Bandwidth (Vo = 0.5Vp-p) 
G =+1, 
R, = 649n 
250 
MHz 
Typ 
C 
G = +2, R, = 499n 
225 
180 
- 
- 
MHz 
Min 
B 
G = +5, R, = 360n 
180 
MHz 
Typ 
C 
G = +10, R, = 200n 
165 
MHz 
Typ 
C 
Bandwidth tor 0.1dB Gain Flatness 
G = +2, Vo < 0.5Vp-p 
150 
60 
35 
- 
MHz 
Min 
B 
Peaking at a Gain of +1 
R, = 649n, Vo < 0.5Vp-p 
0.4 
2 
4 
- 
dB 
Max 
B 
Large Signal Bandwidth 
G = +2, Vo = 2Vp-p 
200 
- 
- 
- 
MHz 
Min 
B 
Slew Rate 
G = +2, 2V Step 
830 
700 
- 
- 
V/~s 
Min 
B 
Rise/Fall Time 
G = +2, Vo = 0.5V Slep 
1.5 
- 
- 
- 
ns 
Max 
B 
G = +2, Vo= 2V Step 
2.0 
- 
- 
- 
ns 
Typ 
C 
Settling Time to 0.02% 
G = +2, Vo= 2V Step 
- 
ns 
Typ 
C 
0.1% 
G = +2, Vo= 2V Step 
- 
ns 
Typ 
C 


Harmonic Distortion 
G = +2, f = 5MHz, Vo = 2Vp-p 
2nd Harmonic 
RL = lOOn 10Vs/2 
-{;4 
- 
- 
- 
dBc 
Max 
B 
RL ~ 500n 10Vs/2 
-72 
- 
- 
- 
dBc 
Max 
B 
3rd Harmonic 
RL = lOOn 10Vs/2 
-72 
- 
- 
- 
dBc 
Max 
B 
RL ~ 500n 10Vs/2 
-73 
- 
- 
- 
dBc 
Max 
B 
Input Voltage Noise 
f> lMHz 
2.2 
3 
3.4 
3.6 
nV/.JHz 
Max 
B 
Non-Inverting 
Input Current Noise 
f> 1MHz 
12 
- 
- 
- 
pAl.JHz 
Max 
B 
Inverting Input Current Noise 
f> lMHz 
15 
- 
- 
- 
pAl'I'Hz 
Max 
B 


DC PERFORMANCE!') 
Open-Loop Transimpedance 
Gain (ZoJ 
Vo = Vs/2, RL = lOOn to Vs/2 
100 
60 
- 
- 
ill 
Min 
A 
Input Offset Voltage 
VCM= 
2.5V 
±1 
±4 
±S.O 
±7 
mV 
Max 
A 
Average Offset Voltage Drift 
VCM= 
2.5V 
+15 
+20 
~vrc 
Max 
B 
Non-Inverting 
Input Bias Current 
VCM = 2.5V 
+40 
+65 
+75 
+95 
~A 
Max 
A 
Average Non-Inverting 
Input Bias Current Drift 
VCM= 
2.5V 
-300 
-350 
nArC 
Max 
B 
Inverting Input Bias Current 
I 
VCM= 
2.5V 
±5 
:!20 
±25 
±35 
~A 
Max 
A 
Average Inverting Input Bias Current Drift 
VCM= 
2.5V 
-125 
-175 
nA/'C 
Max 
B 


INPUT 
Least Positive Input Voltage(5) 
1.5 
1,6 
- 
- 
V 
Max 
A 
Most Positive Input Voltage(5) 
3.5 
3,4 
- 
- 
V 
Min 
A 
Common-Mode 
Rejection (CMR) 
VCM= 
2.5V 
51 
45 
- 
- 
dB 
Min 
A 
Non-Inverting 
Input Impedance 
100 II 2 
knll 
pF 
Typ 
C 
Minimum Inverting Input Aesistance (AI) 
Open Loop 
45 
32 
- 
- 
n 
Min 
A 
Maximum Inverting Input Aesistance (AI) 
Open Loop 
45 
59 
- 
- 
n 
Max 
A 


OUTPUT 
Most Positive Output Voltage 
R, = 1ill,2.5V 
4 
3.8 
3.7 
3.5 
V 
Min 
A 
R, = lOOn, 2.5V 
3.9 
3,7 
3.6 
3.4 
V 
Min 
A 


Least Positive Output Voltage 
R, = 1ill,2.5V 
1 
1.2 
1.3 
1.5 
V 
Max 
A 
R, = lOOn, 2.5V 
1.1 
1.3 
1.4 
1.6 
V 
Max 
A 
Current Output, Sourcing 
Vo = Vs/2 
150 
110 
- 
- 
mA 
Min 
A 
Current Output, Sinking 
Vo = Vs/2 
-110 
-90 
- 
- 
mA 
Min 
A 
Closed-Loop 
Output Impedance 
G = +2, f = 100kHz 
0.03 
n 
Typ 
C 


DISABLE 
(Disable 
Low) 
Power Down Supply Current (+Vs) 
VDis = 0 
-130 
~A 
Typ 
C 
Disable TIme 
100 
ns 
Typ 
C 
Enable Time 
25 
ns 
Typ 
C 
Off Isolation 
G = +2, 5MHz 
65 
dB 
Typ 
C 
Output Capacitance 
in Disable 
4 
pF 
Typ 
C 


Turn On Glitch 
G = +2, Rl = 1500, VIN = Vsl2 
±50 
mV 
Typ 
C 
Turn Off Glitch 
G = +2, RL = 1500, V'N = Vsl2 
±20 
mV 
Typ 
C 
Enable Vollage 
2.0 
2.4 
- 
- 
V 
Min 
A 
Disable Voltage 
1.1 
,8 
- 
- 
V 
Max 
A 
Control Pin Input Bias Current (DIS) 
V5iS = 0 
100 
~A 
Typ 
C 


POWER SUPPLY 
Specilied Single Supply Operating Vo~age 
5 
V 
Typ 
C 
Maximum Single Supply Operating Voltage 
12 
12 
12 
V 
Max 
A 
Max Quiescent Current 
Vs = +5V 
4.8 
5,3 
5.4 
5.4 
mA 
Max 
A 
Min Quiescent Current 
Vs = +5V 
4.8 
4_1 
4.0 
4.0 
mA 
Min 
A 
Power Supply Rejection Ratio (+PSR) 
Input Referred 
50 
dB 
Typ 
C 


TEMPERATURE 
RANGE 


Specification: 
P, U, N 
-40 to +85 
'C 
Typ 
C 
Thermal Aesistance, 
8JA 
Junction-to-Ambient 
P 
8-Pin DIP 
100 
'CIW 
Typ 
C 
U 
SO-8 
125 
'CIW 
Typ 
C 
N 
SOT23-6 
150 
'CIW 
Typ 
C 


NOTES: (1) Test Levels. (A) '00% tested at 25"C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 


(C) Typical value only for information. (2) Junction Temperature = Ambient for 25°C guaranteed specifications. 
(3) Junction Temperature = Ambient at low temperature 
limit: Junction Temperature 
= Ambient +23°C at high temperature 
limit for over temperature 
guaranteed specifications. 
(4) Current is considered 
positive out of node. 


VCM is the input common-mode 
voltage. (5) Tested < 3dB below minimum specified CMA at ±CMIR limits. 
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Power Supply ...••...........•...••••.•.........•.........••............................... 
±6.5VDC 
Internal Power Dissipation<') 
....•..•.••...•..•........•.. see ThennaJ Information 
Differential 
Input Voltage .....••..•........................................................ 
±12V 
Input Voltage Range ...•..•..••...........•..•...•••....•....................................... 
±VS 
Storage Temperature 
Range: P, U, N ...........•..•........... 
-4O"C to +125"C 


Lead Temperature 
(soldering, 
108) 
+3OO"C 
(soldering, s().a 30) 
+26O"'C 
Junction Temperature 
(TJ) ....•••••••.••...••.•.••••••••••.•.•••..•..•••••••••••••••••+175"C 


NOTE: (1) Pad<ages must be derated 
based on specified 
6JA. Maximum 
TJ 
must be observed. 
A 
ELECTROSTATIC 
J.liitia. DISCHARGE SENSITIVITY 


Electrostatic 
discharge 
can cause damage 
ranging from perfor- 
mance degradation to complete device failure. Burr-Brown Corpo- 
ration recommends that all integrated circuits be handled and stored 
using appropriate 
ESD protection methods. 


ESD damage can range from subtle performance 
degradation 
to 
complete device failure. Precision integrated circuits may be more 
susceptible 
to damage 
because 
very small parametric 
changes 
could cause the device not to meet published specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERtNG 
PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 
MARKING 
NUMBER 


OPA681P 
8-Pin Plastic DIP 
006 
--40°C to +85"C 
OPA681P 
Contact Factory for Availability 


OPA681U 
so-a 
Surface Mount 
182 
-4O"C to +85"C 
OPA681U 
OPA681U 


OPA681N 
6-PinSOT23 
332 
-4O"C to +85"C 
ASI 
Contact Factory for Availability 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility lor the use of this information, and all use of such information shall be entirety at the use(s own risk. Prices and specifications 
are subject to mange 
wi1houl notice. No palent rights or licenses to any of the circuits _cribed 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in I~e support devices and'or systems. 
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PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


S;Dle'eqb~~N 
Wideband, Fixed Gain 
BUFFER AMPLIFIER With Disable 


• 
INTERNALLY 
FIXED GAIN +2 OR ±1 


• 
HIGH BANDWIDTH 
(G = +2): 350MHz 


• 
LOW SUPPLY CURRENT: 
6mA 


• 
LOW POWER DISABLE: 
200llA 


• 
HIGH OUTPUT CURRENT: 
150mA 


• 
OUTPUT VOLTAGE 
SWING: ±4.0V 


• 
±5V OR SINGLE +5V OPERATION 


• 
SOT23-6 AVAILABLE 


The OPA682 provides an easy to use, broadband fixed gain 
buffer amplifier. Depending on the external connections, the 
internal resistor network may be used to provide either a 
fixed gain of +2 video buffer or a gain of +I or -1 voltage 
buffer. Operating on a very low 6mA supply current, the 
OPA682 offers a slew rate and output power normally 
associated with a much higher supply current. A new output 
stage architecture delivers high output current with a mini- 
mal headroom and crossover distortion. This gives excep- 
tional single supply operation. Using a single +5V supply, 
the OPA682 can deliver a IV to 4V output swing with over 
IOOmAdrive current and 250MHz bandwidth. This combi- 
nation of features makes the OPA682 an ideal RGB line 
driver or single supply ADC input driver. 


The OPA682's low 6mA supply current is precisely trimmed 
at 25°C. This trim, along with low drift over temperature, 
guarantees lower maximum supply current than competing 


• 
BROADBAND 
VIDEO LINE DRIVERS 


• 
VIDEO MULTIPLEXORS 


• 
MULTIPLE 
LINE VIDEO DA 


• 
PORTABLE 
INSTRUMENTS 


• 
ADC BUFFERS 


• 
ACTIVE FILTERS 


products that report only a room temperature nominal supply 
current. System power may be further reduced by using the 
optional disable control pin. Leaving this disable pin open, or 
holding it high, gives normal operation. If pulled low, the 
OPA682 supply current drops to less than 200JlA while the 
output goes into a high impedance state. This feature may be 
used for either power savings or for video MUX applications. 


SINGLES 
DUALS 
TRIPLES 


Voltage 
Feedback 
OPA680 
OPA2680 
OPA3680 


Current Feedback 
OPA681 
OPA2681 
OPA3681 


Fixed Gain 
OPA682 
OPA2682 
OPA3682 


The information 
provided herein is believed 
lobe 
reliable; however, 
BURR-BROWN 
assumes 
no responsibility 


for inaccuracies 
or omissions. 
BURR-BROWN 
aSSOOleS no responsiliIity 
for Ihe use of this illormation. and 


at use of Sldl i1lormation shaI be entirely allhe user's own risk. Prices and specifications are subjecl to change 
without notice. No patent ri\1lts Ofliceoses 
Ioanyof!he 
circuits descriled Ilerefl are implied or granted to any 


third party. 
BURR-BROWN 
does not authorize 
or warrant 
any SURR-BROWN 
product 
lor use in life support 


devices 
aOO'or syslems. 


BURR-BROWNe 
'1313' 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS-Vs 
= ±5V (Preliminary) 


OPA682 


TYP 
GUARANTEED 
N 
DCCto 
-4O°C to 
MINI 
TEST 
CO 
PARAMETER 
CONDITIONS 
+25°C 
+25"C(2) 
700C(3) 
+85"C(3) 
UNITS 
MAX 
LEVELl') 
<0 


AC PERFORMANCE 
~ 
Small Signal Bandwidth (Vo < 0.5Vp-p) 
G = +1, -In Open 
500 
MHz 
Min 
C 
G = +2, -In Grounded 
410 
240 
220 
210 
MHz 
Min 
B 
0 


Bandwidth for 0.1dB Gain Flatness 
G = +2, Vo < 0.5Vp-p 
150 
TBD 
TBD 
MHz 
Min 
B 
Peaking at a Gain of +1 
-In Open, Vo < O.5Vp-p 
2 
4 
dB 
Max 
B 
Large Signal Bandwidth 
G =+2, Vo=±3V 
150 
120 
110 
100 
MHz 
Min 
B 


Slew Rate 
G = +2, 4V Step 
2500 
2100 
1800 
1600 
VI~s 
Min 
B 
Rise Time 
G = +2, Vo = 0.5V Step 
TBD 
TBD 
TBD 
ns 
Max 
B 
Fall Time 
G = +2, Vo = 4V Step 
TBD 
TBD 
TBD 
ns 
Max 
B 
Settling Time to 0.02% 
G = +2, Vo =0~2V 
Step 
12 
TBD 
TBD 
ns 
Max 
B 
en 
0.1% 
G = +2, Vo =0~2V 
Step 
8 
TBD 
TBD 
ns 
Max 
B 
a: 
Spurious Free Dynamic Range 
G = +2, t = 5MHz, Vo = 2Vp-p 
W 
R, = lOOn 
67 
60 
55 
dBc 
Min 
B 


R, = lkn 
70 
66 
65 
dBc 
Min 
B 
u::: 
Two-Tone 
Intermodulation 
Intercept 
10MHz, at matched son Load 
45 
dBm 
Typ 
C 


Input Voltage Noise 
f> lMHz 
2.5 
TBD 
TBD 
TBD 
nV/-fHz 
Max 
B 
..J 


Non-Inverting 
Input Current Noise 
f> lMHz 
15 
TBD 
TBD 
TBD 
pAl-fHz 
Max 
B 
D. 


Inverting Input Current Noise 
f> lMHz 
12 
TBD 
TBD 
TBD 
pAl-fHz 
Max 
B 
:E 
Total Output Voltage Noise Density 
f> lMHz 
8 
TBD 
TBD 
TBD 
nV/-fHz 
Max 
B 


Differential Gain 
G = +2, NTSC, Vo = 1.4Vp, R, = 150 
0.03 
% 
Typ 
C 
« 
R, = 37.5 
0.05 
% 
Typ 
C 
..J 
Differential Phase 
G = +2, NTSe, Vo = l.4Vp, 
R, = 150 
0.08 
deg 
Typ 
C 


R, = 37.5 
0.1 
deg 
Typ 
e 
« 
DC PERFORMANCE 
Z 


Open-Loop 
Transimpedance 
Gain 
Vo ±2V, R, = lOon 
400 
300 
250 
200 
kn 
Min 
A 
0 
Gain Accuracy 
G = +2 nom., -In Connected to Ground 
±O.2 
±1 
±1.S 
% 
Max 
A 
Input Offset Voltage 
VCM = OV 
±1 
±4 
TBD 
±7 
mV 
Max 
A 


~ 


Average Offset Voltage Drift 
VCM = OV 
15 
20 
~v/"e 
Max 
B 


Non-Inverting 
Input Bias Current 
VCM = OV 
30 
60 
TBD 
90 
~A 
Max 
A 
a: 
Average Non·lnverting 
Input Bias Current Drift 
VCM =OV 
TBD 
TBD 
nAf'e 
Max 
B 
Inverting Input Bias Current 
I 
VCM = OV 
10 
25 
TBD 
40 
~ 
Max 
A 
W 


Average Inverting Input Bias Current Drift 
VCM = OV 
TBD 
TBD 
nAoC 
Max 
B 
D. 


INPUT 
0 
Common-Mode 
Input Range 
±3.5 
±3.2 
±3 
±2.7 
V 
Min 
B 


Common-Mode 
Rejection 
VcM=±1.0V 
55 
50 
48 
46 
dB 
Min 
B 


Non·lnverting 
Input Impedance 
100 112 
kQlI pF 
Typ 
e 
Internal Resistor Value Tolerance 
RF = RG = 400n Nominal 
±20 
±25 
±30 
% 
Max 
A 


OUTPUT 
Voltage Output SWing 
No Load 
±4.1 
±3.9 
±3.6 
±3.5 
V 
Min 
A 


loon 
Load 
±3.9 
±3.7 
±3.4 
±3.3 
V 
Min 
A 


Current Output, Sourcing 
110 
95 
90 
80 
mA 
Min 
A 
Current Output, Sinking 
130 
110 
100 
95 
mA 
Min 
A 
Short-Circuit 
Current 
Vo=O 
180 
200 
mA 
Max 
B 


Closed-Loop 
Output Impedance 
G = +2, t = 100kHz 
TBD 
Typ 
e 


DISABLEIPOWER 
DOWN (Pin 8) 
(Disable Low) 
Power Down Supply Current 
200 
300 
500 
600 
~A 
Max 
A 


Disable Time 
200 
ns 
Typ 
e 


Enable Time 
20 
ns 
Typ 
e 
Off Isolation 
G = +2, 5MHz 
65 
dB 
Typ 
e 
Output Capacitance 
in Disable 
5 
pF 
Typ 
e 


Turn On Glitch 
G=+2,R,=150n 
120 
150 
170 
mV 
Max 
B 
Turn Off Glitch 
G = +2, R, = 150n 
5 
20 
25 
mV 
Max 
B 
Maximum Turn Off Voltage 
TBD 
TBD 
TBD 
TBD 
V 
Min 
A 
Minimum Turn On Voltage 
TBD 
TBD 
TBD 
TBD 
V 
Max 
A 
Control Pin Input Bias Current 
Vo = 0 ~ SV 
TBD 
TBD 
TBD 
TBD 
~A 
Max 
A 


POWER SUPPLY 
Specified Operating Voltage 
±5 
V 
Typ 
e 
Maximum Operating Voltage Range 
±6 
±6 
±6 
V 
Max 
A 
Max Quiescent Current 
Vs = ±5V 
6 
6.1 
6.4 
6.6 
mA 
Max 
A 
Min Quiescent Current 
Vs = ±5V 
6 
5.9 
5.4 
5 
mA 
Min 
A 
Power Supply Rejection Ratio 
Input Referred 
50 
46 
TBD 
dB 
Min 
A 


TEMPERATURE 
RANGE 


Specification: 
P, U, N 
-40 to +85 
"e 
Typ 
e 
Thermal Resistance, 
6J..•• 


P 
8·Pin DIP 
100 
"e1W 
Typ 
e 
U 
SO-8 
125 
"elW 
Typ 
e 
N 
SOT23-6 
150 
"elW 
Typ 
e 


NOTES: (1) Test Levels: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) 


Typical value only for information. (2) Junction Temperature 
= Ambient for 25°C guaranteed specifications. 
(3) Junction Temperature 
= Ambient at tow temperature 
limit: 


Junction Temperature 
= Ambient +23°C at high temperature 
limit for over temperature 
guaranteed specifications. 


BURR - BROWNe 
1E3E31 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS-Vs 
= +SV (Preliminary) 


OPA682 


TYP 
GUARANTEED 


o"C 
to 
-400Cto 
MINI 
TEST 


PARAMETER 
CONDITIONS 
+2SoC 
+25'1:(2) 
70°C(3) 
+85°C(3) 
UNITS 
MAX 
LEVELll) 


AC PERFORMANCE 
Small Signal Bandwidth 
(Vo < O.5Vp-p) 
G = +l,-ln 
Open 
500 
MHz 
Min 
C 
G=+2 
400 
300 
TBD 
TBD 
MHz 
Min 
B 


Bandwidth 
for O.1dB Gain Flatness 
G = +2, Vo < 0.5Vp-p 
150 
60 
35 
MHz 
Min 
B 
Peaking 
at a Gain of +1 
Vo< 
0.5Vp-p 
2 
4 
dB 
Max 
B 
Large Signal Bandwidth 
G = +2, Vo = 2Vp-p 
300 
250 
TBD 
TBD 
MHz 
Min 
B 


Slew Rate 
G = +2, 2V Step 
2500 
2100 
1800 
1600 
ViliS 
Min 
B 
Rise Time 
G = +2, Vo = 0.5V Step 
TBD 
TBD 
TBD 
ns 
Max 
B 
Fall Time 
G = +2, Vo=2V 
Step 
TBD 
TBD 
TBD 
ns 
Max 
B 


Settling Time to 0.02% 
G = +2, Vo= 2V Step 
12 
TBD 
TBD 
ns 
Max 
B 


0.1% 
G = +2, Vo= 2V Step 
8 
TBD 
TBD 
ns 
Max 
B 


Spurious 
Free Dynamic 
Range 
G = +2, f = 5MHz, Vo = 2Vp'p 


R, = 1000, Vs/2 
67 
60 
55 
dBc 
Min 
B 
R, = 1kn, Vs/2 
70 
66 
65 
dBc 
Min 
B 
Two-Tone 
Intermodulation 
Intercept 
1OMHz, at matched 500 Load 
45 
dBm 
Typ 
C 


Input Voltage 
Noise 
f> 
1MHz 
2.5 
TBD 
TBD 
TBD 
nVl*lZ 
Max 
B 
Non-Inverting 
Input Current 
Noise 
f> lMHz 
15 
TBD 
TBD 
TBD 
pAl*lZ 
Max 
B 
Inverting 
Input Current 
Noise 
f> lMHz 
12 
TBD 
TBD 
TBD 
pAl*lZ 
Max 
B 
Total Output Voltage 
Noise Density 
f> 
1MHz 
8 
TBD 
TBD 
TBD 
nVI*IZ 
Max 
B 
Differential 
Gain 
G = +2, NTSC, Vo = l.4Vp, 
R, = 150 
0.03 
% 
Typ 
C 


R, = 37.5 
0.05 
% 
Typ 
C 


Differential 
Phase 
G = +2, NTSC, Vo = 1.4Vp, R, = 150 
0.08 
deg 
Typ 
C 


R, = 37.5 
0.1 
deg 
Typ 
C 


DC PERFORMANCE 
Open·Loop 
Transimpedance 
Gain 
Vo = Vs/2, 
R, = 1000 to Vs/2 
100 
56 
45 
kn 
Min 
A 
Gain Accuracy 
G = +2 nom., -In Connected 
to Ground 
±O.2 
±1 
±1.5 
% 
Max 
A 


Input Offset Voltage 
VCJ~ = 2.5V 
±1 
±4 
TBD 
±7 
mV 
Max 
A 


Average 
Offset Voltage 
Drift 
VCJ~ = 2.5V 
15 
20 
livrc 
Max 
B 


Non·lnverting 
Input Bias Current 
VCM =2.5V 
30 
60 
TBD 
90 
IlA 
Max 
A 
Average 
Non-Inverting 
Input Bias Current 
Drift 
VOM =2.5V 
TBD 
TBD 
nAf'C 
Max 
B 
Inverting Input Bias Current 
I 
VCM =2.5V 
10 
25 
TBD 
40 
IlA 
Max 
A 


Average 
Inverting 
Input Bias Current 
Drift 
VCM =2.5V 
TBD 
TBD 
nAoC 
Max 
B 


INPUT 


Least 
Positive 
Input 
Voltage 
1.5 
1.8 
2 
2.3 
V 
Min 
B 


Most 
Positive 
Input 
Voltage 
3.5 
3.2 
3 
2.7 
V 
Max 
B 


Common-Mode 
Rejection 
VCM =2.5V 
44 
42 
40 
40 
dB 
Min 
B 
Non-Inverting 
Input Impedance 
100112 
k011 pF 
Typ 
C 
Internal 
Resistor Value Tolerance 
RF = RG = 4000: 
Nominal 
±20 
±25 
±30 
% 
Max 
A 


OUTPUT 


Least 
Positive 
Output 
Voltage 
R, = 1kn, 2.5V 
3.8 
3.7 
3.6 
3.5 
V 
Min 
A 


R, = 1000, 2.5V 
3.7 
3.6 
3.5 
3.4 
V 
Min 
A 


Most 
Positive 
Output 
Voltage 
R, = 1kn, 2.5V 
1.2 
1.3 
1.4 
1.5 
V 
Min 
A 


R, = 1000, 2.5V 
1.3 
1.4 
1.5 
1.6 
V 
Min 
A 
Current 
Output, 
Sourcing 
80 
70 
60 
45 
mA 
Min 
A 


Current Output, 
Sinking 
80 
70 
60 
45 
mA 
Min 
A 


Short-Circuit 
Current 
Vo Shorted to Either Supply 
130 
160 
mA 
Max 
B 


Output Impedance 
G = +2, f = 100kHz 
0.2 
0 
Typ 
C 


DISABLE 
(Disable Low) 


Power 
Down 
Supply 
Current 
400 
500 
800 
1000 
IlA 
Max 
A 


Disable 
Time 
400 
ns 
Typ 
C 
Enable Time 
50 
ns 
Typ 
C 


Off Isolation 
G = +2, 5MHz 
70 
dB 
Typ 
C 
Output Capacitance 
in Disable 
5 
pF 
Typ 
C 
Turn On Glitch 
G=+2,R,=150O 
5 
20 
25 
mV 
Max 
B 
Turn Off Glitch 
G=+2,R,=150O 
5 
20 
25 
mV 
Max 
B 
Maximum 
Turn Off Voltage 
TBD 
TBD 
TBD 
TBD 
V 
Min 
A 
Minimum 
Turn On Voltage 
TBD 
TBD 
TBD 
TBD 
V 
Max 
A 


Control Pin Input Bias Current 
Vo=0~5V 
TBD 
TBD 
TBD 
TBD 
IlA 
Max 
A 


POWER SUPPLY 
Specified 
Single Supply Operating 
Voltage 
5 
V 
Typ 
C 
Maximum 
Single Supply Operating 
Voltage 
12 
12 
12 
V 
Max 
A 


Max Quiescent 
Current 
Vs=±5V 
6 
6.1 
6.4 
6.6 
mA 
Max 
A 


Min Quiescent 
Current 
Vs=±5V 
6 
5.9 
5.4 
5 
mA 
Min 
A 


Power Supply Rejection 
Ratio 
Input Referred 
50 
46 
TBD 
dB 
Min 
A 
TEMPERATURE 
RANGE 


Specification: 
p. U. N 
-40 to +85 
'C 
Typ 
C 
Thermal 
Resistance, 
9JA 
p 
a·Pin DIP 
100 
·CIW 
Typ 
C 


U 
SO-8 
125 
·CIW 
Typ 
C 


N 
SOT23-6 
150 
·CIW 
Typ 
C 


NOTES: 
(1) Test Levels: (A) 100% tested at 25°C. 
Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) 


Typical value only for information. 
(2) Junction Temperature 
= Ambient for 25°C guaranteed 
specifications. 
(3) Junction Temperature 
= Ambient at low temperature 
limit: 
Junction Temperature 
= Ambient 
+23°C 
at high temperature 
limit for over temperature 
guaranteed 
specifications. 


BURR-BROWN* 


Burr-Brown Ie Data Book 
113131 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


PIN CONFIGURATION 


Top View 
DIP/SO·8 


NC 
DISABLE 


-IN 
+Vs 
C\I 
CO 
(0 


+IN 
Output 


~ 
-Vs 
NC 
0 


SOT23·6 


Power Supply. 
. 
±6.5VDC 


Intemal 
Power 
Dissipation(l) 
See Thermal 
Information 
Differential 
Input Voltage.. 
. 
±1.2V 
Input Voltage Range.. 
. 
±VS 


Storage Temperature Range: P, PB, U, UB, N, NB 
-40°C 
to +125°C 


Lead Temperature (soldering, 105).. 
+300°C 
(soldering, 
SOIC 3s).. 
.. 
+260·C 
Junction 
Temperature 
(TJ).. 
. 
+175°C 


NOTE: (1) Packages must be derated based on specified 8JA. Maximum TJ 
must be observed. 


Electrostatic discharge can cause damage ranging from perfor- 
mance degradation tocomplete device failure. Burr-Brown Corpo- 
ration recommends that all integrated circuits be handled and stored 
using appropriate ESD protection methods. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet published specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 
MARKING 
NUMBER(') 


OPA682P 
8-Pin Plastic DIP 
006 
-40·C 
to +85·C 
OPA682P 
OPA682P 


OPA682U 
SO-8 
Surface 
Mount 
182 
-40·C 
to +85·C 
OPA682U 
OPA682U 


OPA682N 
6·Pin SOT23 
332 
-40°C 
to +85°C 
A82 
OPA682N·250 
OPA682N-3K 


NOTES: 
(1) For detailed 
drawing 
and dimension 
table, please see end of data sheet, or Appendix 
C of Burr·Brown Ie Data Book. (2) The SOT23-6 
is only available 
on a 7" tape and reel (e.g. ordering 250 pieces of OPA682N 
will get a single 250 piece tape and reel. Please 
refer to Appendix 
B of Burr-Brown 
Ie Data Book for detailed 


Tape 
and Reel Mechanical 
information. 


FIGURE 
1. DC-Coupled, 
G = +2, Bipolar Supply, Specifi- 
cation and Test Circuit. 


FIGURE 2. AC-Coupled, 
G = +2, Single Supply Specifica- 
tion and Test Circuit. 
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BURR - BROWN® 
IElElI 


SP4!e~~~~ 
Wideband, 
Low Noise, 
Voltage Feedback 
OPERATIONAL 
AMPLIFIER 


• 
HIGH BANDWIDTH: 
250M Hz (G = +10) 


• 
LOW INPUT VOLTAGE 
NOISE: 
1.3nvtv'HZ 


• 
VERY LOW DISTORTION: 
-90dBc 
(5MHz) 


• 
HIGH SLEW 
RATE: 
600V/IlS 


• 
HIGH DC ACCURACY 


• 
LOW SUPPLY 
CURRENT: 
12mA 


• 
HIGH GAIN BANDWIDTH 
PRODUCT: 
1600MHz 


• 
STABLE 
FOR GAINS ~ 7 


The OPA686 combines 
very high gain bandwidth 
and large 
signal perfonnance 
with very low input voltage noise while 
dissipating a low 12mA supply current. The classical differen- 
tial input stage, along with two stages of forward gain and a 
high power output stage, combine 
to make the OPA686 an 
exceptionally 
low distortion amplifier with excellent DC accu- 
racy and output drive. The voltage feedback architecture allows 
all standard op amp applications to be implemented 
with very 
high perfonnance. 


The combination of low input voltage and current noise, along 
with a 1.6GHz gain bandwidth product, make the OPA686 an 
ideal amplifier for wideband trans impedance stages. As a volt- 
age gain stage, the OPA686 is optimized for a flat response at a 
gain of +10 and is guaranteed stable down to a noise gain of +7. 


• 
HIGH DYNAMIC 
RANGE ADC PREAMP 


• 
LOW NOISE, WIDE BAND, 
TRANSIMPEDANCE 
AMPLIFIER 


• 
WIDEBAND, 
HIGH GAIN AMPLIFIER 


• 
LOW NOISE DIFFERENTIAL 
RECEIVER 


• 
VDSL LINE RECEIVER 


• 
ULTRASOUND 
CHANNEL 
AMPLIFIER 


• 
IMPROVED 
REPLACEMENT 
FOR THE 
CLC425 


A new external compensation 
technique can be used to give a 
very flat frequency response below the minimum stable gain 
for the OPA686, 
further 
improving 
its already exceptional 


distortion 
performance. 
Using this compensation 
makes the 
OPA686 
one of the premier 
12- to l4-bit 
analog-to-digital 
converter input drivers. The supply current for the OPA686 is 
precisely 
trimmed 
to 12AmA at +25°C. 
This, 
along with 
carefully 
defined 
supply current tempco's 
in the input and 
output stages, combine 
to provide exceptional 
perfonnance 
over the full specified temperature range. 


100 


95 


> 
90 
~ 
Vo 
<II 
85 
'0 
"'tf 
80 
~ 
75 
0 
'" 
70 


65 


I IIII 
I I I 
I 


20109 (50kn) 
= 94dBQ 


....•..• 


-VB 


High Gain, 20MHz Transimpedance 
Amplifier 


1 
10 


Frequency (MHz) 
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SPECIFICATIONS: Vs = ±5V 


OPA686U. 
N 


TYP 
GUARANTEED 
(0 
DeCto 
-40oC 
to 
MINI 
TEST 
co 
PARAMETER 
CONDITIONS 
+25°C 
+2SoC(2) 
700C (3) 
+85°C(3) 
UNITS 
MAX 
LEVELI'I 
(0 


AC 
PERFORMANCE 
(Figure 
1) 
~ 
Closed-Loop 
Bandwidth 
G = +7, RG = 50n, Vo = 200mVp-p 
425 
MHz 
Typ 
C 
0 
G = +10, RG = 50n, Vo = 200mVp-p 
250 
200 
170 
140 
MHz 
Min 
B 
G = +20, RG = 50n, Vo = 200mVp-p 
100 
80 
65 
55 
MHz 
Min 
B 


Gain Bandwidth 
Product 
G2:+40 
1600 
1250 
1100 
1000 
MHz 
Min 
B 
Bandwidth for 0.1dB Gain Flatness 
G = +10, RL = lOOn, Vo = 200mVp-p 
40 
35 
30 
25 
MHz 
Min 
B 
Peaking at a Gain of +7 
2 
dB 
Typ 
C 


Harmonic Distortion 
G = +10, f = 5MHz, Vo = 2Vp-p 


2nd Harmonic 
RL = lOOn 
-75 
-70 
-<i5 
-<i0 
dBc 
Max 
B 
en 
RL = 500n 
-90 
-<i5 
-<i0 
-75 
dBc 
Max 
B 


3rd Harmonic 
RL = lOOn 
-95 
-90 
-<i5 
-<i0 
dBc 
Max 
B 
ex: 
RL =500n 
-110 
-105 
-100 
-95 
dBc 
Max 
B 
W 
Two-Tone, 3rd-Order 
Intercept 
G = +10, f = 10MHz 
43 
40 
39 
37 
dBm 
Min 
B 
u:: 
Input Voltage Noise 
f> 
1MHz 
1.3 
1.5 
1.6 
1.7 
nV/'I'HZ 
Max 
B 
Input Current Noise 
f> IMHz 
1.8 
2.3 
2.4 
2.5 
pAl'I'HZ 
Max 
B 
..J 
Rise/Fall Time 
0.2V Step 
1.4 
1.75 
2 
2.5 
ns 
Max 
B 
a. 


Slew Rate 
2V Step 
600 
500 
400 
310 
V/us 
Min 
B 


Settling Time to 0.01 % 
2V Step 
18 
ns 
Typ 
C 
:a: 
0.1% 
2V Step 
16 
14 
21 
25 
ns 
Max 
B 
<r: 
1% 
2V Step 
11 
12 
14 
18 
ns 
Max 
B 


Differential Gain 
G = +10, NTSC, RL = 150n 
0.02 
% 
Typ 
C 
..J 


Differential Phase 
G = +10, NTSC, RL = 150n 
0.02 
deg 
Typ 
C 
<r: 


DC PERFORMANCE(') 
Z 
Open-Loop 
Voltage Gain (AoO 
Vo = OV 
80 
75 
70 
70 
dB 
Min 
A 
0 
Input Offset Voltage 
VCM = OV 
±O.35 
±l.0 
±1.2 
±1.5 
mV 
Max 
A 
!;( 
Average Offset Voltage Drift 
VCM = OV 
5 
10 
uvrc 
Max 
B 
Input Bias Current 
VCM = OV 
-10 
-17 
-18 
-20 
uA 
Max 
A 
Input Bias Current Drift 
VCM = OV 
50 
100 
nArC 
Max 
B 
ex: 
Input Offset Current 
VCM = OV 
±O.5 
±l.0 
±1.5 
±1.8 
uA 
Max 
A 
W 
Input Offset Current Drift 
VCM = OV 
5 
10 
nArC 
Max 
B 
a. 


INPUT 
0 
Common-Mode 
Input Range (CMIR)(5) 
±3.7 
:13.2 
±3.1 
±3.0 
V 
Min 
A 


Common-Mode 
Rejection (CMR) 
VCM = ±1 V, Input Referred 
100 
90 
85 
75 
dB 
Min 
A 


Input Impedance 
Differential·Mode 
VCM = OV 
6112 
knll 
pF 
Typ 
C 


Common-Mode 
VCM = OV 
2.9111 
Mnll 
pF 
Typ 
C 


OUTPUT 
Output Voltage Swing 
;?: 4000: Load 
±3.5 
:13.2 
±3.1 
±3.0 
V 
Min 
A 


lOOn Load 
±3.3 
:13.0 
±2.8 
±2.8 
V 
Min 
A 
Current Output, Sourcing 
Vo = OV 
80 
60 
55 
50 
mA 
Min 
A 


Current Output, Sinking 
Vo = OV 
-80 
-<i0 
-55 
-40 
mA 
Min 
A 


Closed-Loop 
Output Impedance 
G = +10, f = 100kHz 
0.008 
n 
Typ 
C 


POWER SUPPLY 
Specified Operating Voltage 
±5 
V 
Typ 
C 


Maximum Operating Voltage 
±6 
±6 
±6 
V 
Max 
A 


Max Quiescent Current 
Vs = ±5V 
12.4 
12.9 
13 
13.9 
mA 
Max 
A 


Min Quiescent Current 
Vs = ±5V 
12.4 
11.9 
11.9 
11 
mA 
Min 
A 


Power Supply Rejection Ratio 
+PSR, -PSR 
IVsl = 4.5 to 5.5, Input Referred 
78 
70 
70 
65 
dB 
Min 
A 


THERMAL 
CHARACTERISTICS 
Specified Operating Range: U, N Package 
-40 to +85 
°C 
Typ 
C 


Thermal Resistance, 
9JA 
f 
Junction-to-Ambient 


U 
8-Pin, SO-8 
125 
°CIW 
Typ 
C 


N 
5-Pin, SOT23 
150 
°CIW 
Typ 
C 


NOTES: (1) Test Levels: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value only for information. (2) Junction Temperature 
= Ambient for 25°C guaranteed specifications. 
(3) Junction Temperature 
= Ambient at low temperature 
limit Junction Temperature 
= Ambient +23°C at high temperature 
limit for over temperature 
guaranteed specifications. 
(4) Current is considered 
positive out of node. 


VCM is the input common-mode 
voltage. (5) Tested <3dB below minimum specified CMR at ±CMIR limits. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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Power Supply .. 
Internal Power Dissipation. 
Differential Input Voltage .. 
Input Voltage Range 
Storage Temperature 
Range: U, N .. 


Lead Temperature 
(soldering, 
105) ... 
(soldering, SO-8) . 
Junction Temperature 
(TJ) 
.. 


....... ±6.5Voc 
.. See Thermal 
Analysis 
.. 
±1.2V 


.. 
±Vs 
............... -40°C to +125°C 
. 
+300"C 
. 
+260°C 
. 
+175°C 


A 
ELECTROSTATIC 
B/I;,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 
MARKING 
NUMBER 


OPA686U 
80-8 
Surface Mount 
182 
-400C 
to +85°C 
OPA686U 
OPA686U 


OPA686N 
5-Pin SOT23 
331 
-4O"C to +85°C 
A86 
Contact 
Factory 
for Availability 
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BURR-BROWN® 
IElElI 


S.Deed~~~ 
Unity Gain Stable, Wideband 
VOLTAGE LIMITING AMPLIFIER 


• 
HIGH LINEARITY 
NEAR LIMITING 


• 
FAST RECOVERY 
FROM OVERDRIVE: 
2.4n5 


• 
LIMITING 
VOLTAGE 
ACCURACY: 
±15mV 


• 
-3dB 
BANDWIDTH 
(G = +1): 530MHz 


• 
SLEW RATE: 1000V/J.LS 


• 
±5V AND 5V SUPPLY 
OPERATION 


• 
HIGH GAIN VERSION: 
OPA689 


The OPA688 
is a wideband, 
unity gain stable voltage 
feedback 
op amp that offers bipolar output voltage lim- 
iting. Two buffered limiting voltages take control of the 
output 
when it attempts 
to drive beyond 
these limits. 
This new output 
limiting 
architecture 
holds the limiter 


offset error to ±15mV. 
The op amp operates 
linearly to 


within 30mV of the limits. 


The combination 
of narrow 
nonlinear 
range 
and low 
limiting 
offset 
allows 
the limiting 
voltages 
to be set 
within 100m V of the desired linear output range. A fast 
2.4ns recovery from limiting ensures that overdrive 
sig- 
nals will be transparent 
to the signal channel. 
Imple- 
menting the limiting function at the output, as opposed to 


2.5 
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I 11\ \ 
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'i 
'5 
0 
% 
\ 
A 
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\' 
I 
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\/1 
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• 
FAST LIMITING 
ADC INPUT BUFFER 


• 
CCD PIXEL CLOCK 
STRIPPING 


• 
VIDEO SYNC STRIPPING 


• 
HF MIXER 
• 
IF LIMITING 
AMPLIFIER 


• 
AM SIGNAL 
GENERATION 
• 
NON-LINEAR ANALOG SIGNAL PROCESSING 


• 
COMPARATOR 


the input, gives the specified 
limiting 
accuracy 
for any 
gain, and allows the OPA688 
to be used in all standard 
op amp applications. 


Non-linear 
analog 
signal processing 
will benefit 
from 
the OPA688's 
sharp transition 
from linear operation 
to 


output limiting. 
The quick recovery 
time supports 
high 


speed applications. 


The OPA688 is available 
in an industry standard pinout 


in 8-pin PDIP and SO-8 packages. 
For higher gain, or 
transimpedance 
applications 
requiring 
output 
limiting 
with fast recovery, 
consider 
the OPA689. 


DETAIL OF LIMITED OUTPUT VOLTAGE 


2.10 
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~- 
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~ 
1.95 
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~ 
1.90 
Va 


jg 
I 
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1.85 
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~ 
1.80 


<5 
1.75 
f; 
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-- 


1.65 
1+-+ 
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OPA688U. 
P 


TYP 
GUARANTEED!') 


OOCto 
-40°Cto 
MINI 
TEST 


PARAMETER 
CONDITIONS 
+25°C 
+2SoC 
+70oC 
+85°C 
UNITS 
MAX 
LEVEL'" 


AC PERFORMANCE 
(see Figure 
1) 
Small Signal Bandwidth 
Va < 0.2Vp-p 
G = +1, RF = 25n 
530 
- 
- 
- 
MHz 
Typ 
C 
G =+2 
260 
150 
140 
135 
MHz 
Min 
B 


G=-1 
230 
- 
- 
- 
MHz 
Typ 
C 


Gain-Bandwidth 
Product (G ;;::+5) 
Va < 0.2Vp-p 
290 
175 
170 
160 
MHz 
Min 
B 


Gain Peaking 
G = +1, RF = 25n, Va < 0.2Vp-p 
11 
- 
- 
- 
dB 
Typ 
C 


0.1 dB Gain Flatness 
Bandwidth 
Va < 0.2Vp-p 
50 
- 
- 
- 
MHz 
Typ 
C 


Large Signal Bandwidth 
Va = 4Vp-p, VH = -VL = 2.5V 
145 
100 
95 
90 
MHz 
Min 
B 


Step Response: 


Slew Rate 
4V Step, VH = -VL 
= 2.5V 
1000 
800 
770 
650 
V/~s 
Min 
B 
Rise/Fall Time 
0.2V Step 
1.2 
2.6 
2.7 
3 
ns 
Max 
B 


Settling Time: 0.05% 
2V Step 
7 
- 
- 
- 
ns 
Typ 
C 


Spurious 
Free Dynamic 
Range 
1= 5MHz, Va = 2Vp-p 
66 
62 
58 
53 
dB 
Min 
B 


Differential 
Gain 
NTSC, PAL, RL = soon 
0.02 
- 
- 
- 
% 
Typ 
C 


Differential 
Phase 
NTSC, PAL, RL = soon 
0.01 
- 
- 
- 
0 
Typ 
C 


Input Noise: 


Voltage Noise Density 
f~ lMHz 
6.3 
7.2 
7.8 
8 
nV/,JHz 
Max 
B 


Current Noise Density 
f;;:: 1MHz 
2.0 
2.5 
2.9 
3.6 
pAl,JHz 
Max 
B 


DC PERFORMANCE 
(VeM = 0) 
Open Loop Voltage Gain (Acd 
Va = ±0.5V 
54 
48 
46 
45 
dB 
Min 
A 


Input Offset Voltage 
±2 
±6 
±7 
±9 
mV 
Max 
A 


Average 
Drift 
- 
- 
±14 
±14 
~V/oC 
Max 
B 
Input Bias Current(3) 
+6 
±12 
±13 
±20 
~A 
Max 
A 
Average 
Drift 
- 
- 
--60 
-90 
nAf'C 
Max 
B 


Input Offset Current 
±O.3 
±2 
±3 
±4 
~A 
Max 
A 
Average 
Drift 
- 
- 
±10 
±10 
nAf'C 
Max 
B 


INPUT 
Common-Mode 
Rejection 
Input Referred, 
VCM = ±O.5V 
57 
50 
49 
47 
dB 
Min 
A 
Common-Mode 
Input Range(4j 
±3.3 
:!jj.2 
±3.2 
±3.1 
V 
Min 
A 


Input Impedance 
Ditterential·Mode 
0.4111 
- 
- 
- 
Mn II pF 
Typ 
C 
Common-Mode 
1111 
- 
- 
- 
MnllpF 
Typ 
C 


OUTPUT 
VH = -VL 
= 4.3V 
Output Voltage 
Range 
Rl2: soon 
±4.1 
:!jj.9 
±3.9 
±3.8 
V 
Min 
A 
Current Output, Sourcing 
Vo=O 
140 
125 
115 
100 
mA 
Min 
A 
Sinking 
Vo=O 
-100 
-85 
--60 
-70 
mA 
Min 
A 
Closed·Loop 
Output Impedance 
G = +1, RF= 25n, f< 100kHz 
0.2 
- 
- 
- 
n 
Typ 
C 


POWER SUPPLY 


Operating 
Voltage, 
Specified 
±5 
- 
- 
- 
V 
Typ 
C 
Maximum 
- 
±6 
±6 
±6 
V 
Max 
C 
Quiescent 
Current, Maximum 
15.8 
17 
19 
20 
mA 
Max 
A 
Minimum 
15.8 
14 
12.8 
11 
mA 
Min 
A 
Power Supply Rejection 
Ratio 
+Ys = 4.5V to 5.5V 
+PSR (Input Relerred) 
65 
58 
57 
55 
dB 
Min 
A 


OUTPUT VOLTAGE 
LIMITERS 


Default Limit Voltage 
Limiter Pins Open 
±3.3 
:!jj.O 
±3.0 
±2.9 
V 
Min 
A 
Minimum Limiter Separation 
(VH - Vl) 
200 
200 
200 
200 
mV 
Min 
B 
Maximum 
Limit Voltage 
- 
±4.3 
±4.3 
±4.3 
V 
Max 
B 
Limiter Input Bias Current Magnitude 
(S) 
Vo=O 
Maximum 
54 
61 
64 
66 
~A 
Max 
A 
Minimum 
54 
44 
43 
41 
~A 
Min 
A 
Average 
Drift 
- 
- 
40 
45 
nAf'C 
Max 
B 
Limiter Input Impedance 
2111 
- 
- 
- 
Mn II pF 
Typ 
C 


Limiter Feedthrough(6} 
f = 5MHz 
--60 
- 
- 
- 
dB 
Typ 
C 


DC Performance 
in Limit Mode 
V1N =±2V 


Limiter Offset 
(Va - VH) or (Vo - VL) 
±15 
:!jj5 
±40 
±40 
mV 
Max 
A 
Op Amp Input Bias Current Shift(3) 
3 
- 
- 
- 
~A 
Typ 
C 
AC Performance 
in Limit Mode 


Limiter Small Signal Bandwidth 
V,N = ±2V, Va < 0.02Vp-p 
450 
- 
- 
- 
MHz 
Typ 
C 
Limiter Slew Rate(7) 
100 
- 
- 
- 
V/~s 
Typ 
C 
Limited Step Response 
Overshoot 
V,N = 0 to ±2V Step 
250 
- 
- 
- 
mV 
Typ 
C 
Recovery Time 
V IN = ±2V to OV Step 
2.4 
2.8 
3.0 
3.2 
ns 
Max 
B 
Linearity Guardband(8) 
f = 5MHz, Va = 2Vp-p 
30 
- 
- 
- 
mV 
Typ 
C 
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SPECIFICATIONS- 
Vs = ±5V (CONT) 


OPA688U,P 


TYP 
GUARANTEEl)(l) 
co 
O~lO 
-40"C1O 
MINI 
1UT 
co 
CONDfTIONS 
+25~ 
+25~ 
+70~ 
+85~ 
UNITS 
MAX 
LE\'E1.t'l 
CD 


Specification: 
P, U 
-40 to +lIS 
OC 
Typ 
C 
~ 


Junctioo-to-Ambient 
0 
tOO 
'c/w 
Typ 
C 
125 
'c/w 
Typ 
C 


PARAMETER 


THERMAl 
CHARACTERISTICS 
Temperature 
Range 
Thermal Resistance 
P 
8-Pin DIP 
U 
8-Pin$0-8 


NOTES: (1) Junction Temperature ~ Ambient Temperature lor low temperature limit and 250C guaranteed specifications. Junction Temperature ~ Ambient Temperature 
+ 23"C at high temperature limn guaranteed specifications. (2) TEST LEVELS: (A) 100% tested at 25'C. Over temperature limits by characterization 
and simulation. (B) 
Umits set by characterization 
and simulation. (C) Typical value fOf information only. (3) Current is considered positive out of node. (4) CMIR tested as < 3d!! degradation 
from minimum CMRR at specified limits. (5) I"" (VH bias current) is positive, and IVI.(V, bias current) is negative, under these conditions. see F'lIures 1 and 7. (6) Umiter 
feedthrough is the ratio of the output magnftude to the sinewave added to VH (Of Vel when VIN ~O. (7) VHslew rate concitions are: VIN 
~ +2V, G ~+2, V, ~-2V, 
VH ~step 
between 2V and OV.V, slew ratecondttions are similar. (8) UnearftyGuardband 
is defllled lor an output sinusoid (f~5MHz, 
Vo ~ OVoc±1Vp-p) centered between the limiter 


levels (VH and V,). It is the difference between the limiter level and the peak output voltage where SFDR decreases by 3dB (see Rgure 8). 


OPA688U,P 


TYP 
GUARANTEEI)(1) 


O~lO 
-4O"C 10 
MINI 
1UT 
PARAMETER 
CONDlTlONS 
+25'C 
+25'C 
+70'C 
+85'C 
UNITS 
MAX 
LEVEL('I 


AC PERFORMANCE 
(see Figure 
2) 
small Signal Bandwidth 
Vo < 02Vp-p 
G~+1,RF~2sn 
515 
- 
- 
- 
MHz 
Typ 
C 
G ~ +2 
240 
110 
105 
100 
MHz 
Min 
B 
G ~-1 
190 
- 
- 
- 
MHz 
Typ 
C 
Gain-Bandwidth 
Product (G ~ +5) 
Vo < 0.2Vp-p 
275 
130 
125 
120 
MHz 
Min 
B 
Gain Peaking 
G ~ +1, RF ~ 250, 
Vo < 02Vp-p 
10 
- 
- 
- 
dB 
Typ 
C 
0.1dB Gain Flatness Bandwidth 
Va < 02Vp-p 
50 
- 
- 
- 
MHz 
Typ 
C 
Large Signal Bandwidth 
Va ~ 2Vp-p 
240 
110 
105 
100 
MHz 
Min 
B 
Step Response: 


Slew Rate 
2V Step 
1000 
800 
770 
650 
Vips 
Min 
B 
Rise/Fall TIme 
0.2V Step 
2.3 
2.6 
2.7 
3 
ns 
Max 
B 
Settling TIme: 0.05% 
1VStep 
12 
- 
- 
- 
ns 
Typ 
C 
Spurious 
Free Dynamic Range 
f ~ 5MHz, Vo ~ 2Vp-p 
64 
60 
56 
51 
dB 
Min 
B 
Input Noise: 
Voltage Noise Densfty 
f ~ 1MHz 
6.3 
7.2 
7.8 
8 
nVl..JHz 
Max 
B 
Current Noise Densfty 
f~ 
1MHz 
2.0 
2.5 
2.9 
3.6 
pAl..JHz 
Max 
B 


DC PERFORMANCE 
VOA ~ 2.5V 
Open Loop Voltage Gain (AcJ 
Vo ~ ±O.5V 
54 
48 
46 
45 
dB 
Min 
A 
Input Offset Voltage 
±2 
±6 
±7 
±9 
mV 
Max 
A 
Average Drift 
- 
- 
±14 
±14 
~VlOC 
Max 
B 
Input Bias Curren~3) 
+6 
±12 
±13 
±20 
~ 
Max 
A 
Average Drift 
- 
- 
~ 
-90 
nAl'C 
Max 
B 
Input Offset Current 
±O.3 
±2 
±3 
±4 
~A 
Max 
A 
Average Drift 
- 
- 
±10 
±10 
nAl'C 
Max 
B 
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OPA688U. 
P 


TYP 
GUARANTEED!') 


O"Clo 
-40°Cto 
MINI 
TEST 


PARAMETER 
CONDITIONS 
+25°C 
+25°C 
+70°C 
+85°C 
UNITS 
MAX 
LEVELl') 


INPUT 
Common·Mode 
Rejection 
Input Referred, VeM = ±O.5V 
55 
48 
47 
45 
dB 
Min 
A 
Common-Mode 
Input Range(4) 
VCM ±0.8 
VCM ±o.7 
VCM ±O.7 
VCM ±0.6 
V 
Min 
A 


Input Impedance 
Differential-Mode 
0.4111 
- 
- 
- 
Mil 
II pF 
Typ 
C 
Common-Mode 
1111 
- 
- 
- 
Mil 
II pF 
Typ 
C 


OUTPUT 
VH = VCM +1.8V, VL = = VCM-1.8V 
Output Voltage Range 
RL ~ 500n 
VCM ±1.6 
VCM ±1.4 
VCM ±1.4 
VCM ±1.3 
V 
Min 
A 
Current Output, Sourcing 
Va = 2.5V 
100 
80 
75 
65 
mA 
Min 
A 


Sinking 
Va = 2.5V 
-80 
-85 
-80 
-50 
mA 
Min 
A 


Closed-Loop 
Output Impedance 
G = +1, RL = 25il, 
I < 100kHz 
0.2 
- 
- 
- 
il 
Typ 
C 


POWER SUPPLY 
Single Supply Operalion 


Operating 
Voltage, Specified 
+5 
- 
- 
- 
V 
Typ 
C 
Maximum 
- 
+12 
+12 
+12 
V 
Max 
A 
Quiescent 
Current, 
Maximum 
13 
15 
15 
16 
mA 
Max 
A 
Minimum 
13 
11 
10 
9 
mA 
Min 
A 


Power Supply Rejection 
Ratio 
Vs = 4.5V to 5.5V 
+PSR (Input Referred) 
65 
- 
- 
- 
dB 
Typ 
C 


OUTPUT VOLTAGE 
LIMITERS 
Default Limiter Voltage 
Limiter Pins Open 
VCM ±0.9 
VCM ±o.6 
VCM ±0.6 
VCM ±0.6 
V 
Min 
A 
Minimum Limiter Separation 
(VH 
- 
Vd 
200 
200 
200 
200 
mV 
Min 
B 
Maximum 
Limit Voltage 
- 
VCM±1.8 
VCM±1.8 
VCM±1.8 
V 
Max 
B 


Limiter Input Bias Current Magnitude(5) 
Va = 2.5V 
Maximum 
35 
60 
70 
80 
llA 
Max 
A 
Minimum 
35 
0 
0 
0 
llA 
Min 
A 
Average Drift 
- 
- 
30 
50 
nArC 
Max 
B 
Limiter Input Impedance 
2111 
- 
- 
- 
Mil 
II pF 
Typ 
C 
Limiter Feedthrough(6j 
f = 5MHz 
-80 
- 
- 
- 
dB 
Typ 
C 
DC Performance 
in Limit Mode 
VrN = VCM±1.2V 


Limiter Voltage Accuracy 
(Va - VH) or (Va - Vel 
±15 
±35 
±40 
±40 
mV 
Max 
A 
Op Amp Bias Current Shift(3) 
5 
- 
- 
- 
~A 
Typ 
C 
AC Performance 
in Limit Mode 


Limiter Small Signal Bandwidth 
V1N = VCM±1.2V, Vo < 0.02Vp-p 
300 
- 
- 
- 
MHz 
Typ 
C 


Limiter Slew Rate(7) 
20 
- 
- 
- 
VI~s 
Typ 
C 


Limited Step Response 
Overshoot 
V1N = VCMto VCM±1.2V Step 
55 
- 
- 
- 
mV 
Typ 
C 
Recovery Time 
V1N = VCM±1.2V to VCMStep 
2.4 
2.9 
3.7 
4.1 
ns 
Max 
B 
Linearity Guardband(6) 
1= 5MHz, Va = 2Vp-p 
30 
- 
- 
- 
mV 
Max 
C 


THERMAL 
CHARACTERISTICS 


Temperature 
Range 
Specification: 
P, U 
-40 to +85 
- 
- 
- 
°C 
Typ 
C 


Thermal Resistance 
Junction-to-Ambient 
P 
8-Pin DIP 
100 
- 
- 
- 
°CIW 
Typ 
C 
U 
8-Pin SO-8 
125 
- 
- 
- 
°CIW 
Typ 
C 


NOTES: 
(1) Junction 
Temperature 
= Ambient 
Temperature 
for low temperature 
limit and 25°C guaranteed 
specifications. 
Junction 
Temperature 
= Ambient 


Temperature 
+ 23°C at high temperature 
limit guaranteed 
specifications. 
(2) TEST LEVELS: (A) 100% tested at 25°C. Over temperature 
limits by characterization 


and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value for information 
only. (3) Current is considered 
positive out of node. (4) CMIR 


tested as < 3dB degradation from minimum CMRR at specified limits. (5) IVH (VH bias current) is negative, and IVL (VL bias current) is positive, under these conditions. 
See Figures 2 and 7. (6) Limiter feedthrough 
is the ratio of the output magnitude to the sinewave added to VH (or Vd when V1N = O. (7) VH slew rate conditions 
are: V1N = VCM+O.4V, G = +2, VL = VCM-1.2V, 
VH = step between VCM+ 1.2V and VCM' VL slew rate conditions are similar. (8) Linearity Guardband 
is defined for 


an output sinusoid (f = 5MHz, Vo = VcM±1Vp-p) 
centered between the limiter levels (VH and Yd. It is the difference between the limiter level and the peak output 


voltage where SFDR decreases 
by 3dB (see Figure 8). 
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Supply Vo~age . 
. 
±6.5V 
Internal 
Power 
Dissipation 
See Thermal 
Characteristics 


Common-Mode Input Voltage. 
. 
±Vs 
Differential Input Voltage.. 
. 
±Vs 


Limiter Voltage Range.. 
. 
±(Vs - 0.7V) 
Storage Temperature Range: P, U . 
. 
-400C to +125°C 


Lead Temperature 
(DIP, soldering, 
10s) . 
.. 
+300'C 
(SO-8, soldering, 
3s) 
+260"C 
Junction Temperature.. 
. 
+175°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Electrostatic discharge can cause damage ranging from perfor- 
mance degradation tocomplete device failure. Burr-Brown Corpo- 
ration recommends that all integrated circuits be handled and stored 
using appropriate ESD protection methods. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet published specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 


PRODUCT 
PACKAGE 
NUMBER(l) 
RANGE 
MARKING 
NUMBER 


OPA688P 
a-Pin Plastic 
DIP 
006 
-40°C 
to +85°C 
OPA688P 
OPA688P 


OPA688U 
80-8 
Surtace Mount 
182 
-40'C 
to +85'C 
OPA668U 
OPA688U 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies 
oromissions. 
BURR·BROWN 
assumes 


no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Wideband, 
High Gain 


- 


VOLTAGE LIMITING AMPLIFIER 


FEATURES 
APPLICATIONS 


• 
HIGH LINEARITY 
NEAR LIMITING 
• 
TRANSIMPEDANCE 
WITH FAST 


• 
FAST RECOVERY FROM OVERDRIVE: 2.4ns 
OVERDRIVE 
RECOVERY 


• 
LIMITING 
VOLTAGE 
ACCURACY: 
±15mV 
• 
FAST LIMITING 
ADC INPUT 
DRIVER 


• 
-3dB 
BANDWIDTH 
(G = +6): 280MHz 
• 
LOW PROP DELAY COMPARATOR 


• 
STABLE 
FOR G ~ +4 
• 
NON-LINEAR 
ANALOG 
SIGNAL 


• 
SLEW RATE: 1600V/IlS 
PROCESSING 


• 
±5V AND +5V SUPPLY OPERATION 
• 
DIFFERENCE 
AMPLIFIER 


• 
LOW GAIN VERSION: OPA688 
• 
IF LIMITING 
AMPLIFIER 


• 
AM SIGNAL 
GENERATION 
DESCRIPTION 


The OPA689 is a wideband, voltage feedback op amp that 
gives the specified limiting accuracy for any gain, and 
offers bipolar output voltage limiting, and is stable for 
allows the OPA689 to be used in all standard op amp 
gains ~ -+4. Two buffered limiting voltages take control of 
applications. 


the output when it attempts to drive beyond these limits. 
Non-linear analog signal processing circuits will benefit 
This new output limiting architecture 
holds the limiter 
from the OPA689's sharp transition from linear operation 


offset error to ±15mV. The op amp operates linearly to 
to output limiting. The quick recovery time supports high 


within 30mV of the limits. 
speed applications. 


The combination of narrow nonlinear range and low limit- 
The OPA689 is available in an industry-standard pinout in 
ing offset allows the limiting voltages to be set within 
8-pin PDIP and SO-8 packages. For 
lower gain applica- 


100mV of the desired linear output range. A fast 2.4ns 
tions requiring output limiting with fast recovery, consider 


recovery from limiting ensures that overdrive signals will 
the OPA688. 


be transparent to the signal channel. Implementing 
the 


limiting function at the output, as opposed to the input, 


LIMITED OUTPUT RESPONSE 
DETAIL OF LIMITED OUTPUT VOLTAGE 
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International 
Airport 
Industrial 
Pari( 
• Mailing 
Address: 
PO Bol. 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• T,": (520) 746-1111 
• Twx: 
910-952·1111 


Internet: 
hnp:/Iwww.burr-brown.eoml 
• FAXLlne: 
(800) 
548-6133 
(USlCanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520) ~1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 


BURR· 
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SPECIFICATIONS-Vs 
= ±5V 


OPA689U, 
P 


TYP 
GUARANTEE[){') 
0) 


DOC to 
-40°C to 
MINI 
TEST 
co 


PARAMETER 
CONDITIONS 
+25°C 
+25°C 
+70°C 
+85°C 
UNITS 
MAX 
lEVELI~ 
CD 


AC 
PERFORMANCE 
(see Fig. 1) 
~ 
Small Signal Bandwidth 
Vo < 0.5Vp-p 
G = +6 
280 
220 
210 
200 
MHz 
Min 
B 
0 


G = +12 
90 
- 
- 
- 
MHz 
Typ 
e 
G =--<5 
220 
- 
- 
- 
MHz 
Typ 
e 
Gain Bandwidth 
Product (G ~ +20) 
Vo < 0.5Vp-p 
720 
490 
460 
430 
MHz 
Min 
B 


Gain Peaking 
Vo < 0.5Vp-p. G = +4 
8 
- 
- 
- 
dB 
Typ 
e 


0.1 dB Gain Flatness 
Bandwidth 
Vo < 0.5Vp-p 
110 
- 
- 
- 
MHz 
Typ 
e 


Large Signal 
Bandwidth 
Vo = 2Vp-p 
290 
185 
175 
170 
MHz 
Min 
B 


Step 
Response: 
en 


Slew Rate 
2V Step 
1600 
1300 
1250 
950 
VII's 
Min 
B 
a: 


Rise/Fall 
Time 
0.5V Step 
1.2 
1.8 
1.9 
2.4 
ns 
Max 
B 
W 
Settling Time: 0.05% 
2V Step 
7 
- 
- 
- 
ns 
Typ 
e 
~ 
Spurious 
Free Dynamic 
Range 
f = 5MHz, Vo = 2Vp-p 
61 
57 
53 
48 
dB 
Min 
B 


Differential 
Gain 
NTSe. 
PAL, RL = 500n 
0.02 
- 
- 
- 
% 
Typ 
e 
::::i 
Differential 
Phase 
NTSe. 
PAL. RL = 500n 
0.01 
- 
- 
- 


0 
Typ 
e 


Input Noise Density: 
a. 


Voltage 
Noise 
f ~ 1MHz 
4.6 
5.3 
6.0 
6.1 
nVl,JHz 
Max 
B 
:E 


Current 
Noise 
f ~ 1MHz 
2.0 
2.5 
2.9 
3.6 
pAl,JHz 
Max 
B 
< 
DC PERFORMANCE 
(VCM = OV) 
...J 


Open-Loop 
Voltage Gain (AcL) 
Vo = ±0.5V 
58 
52 
50 
49 
dB 
Min 
A 
< 
Input Offset Voltage 
±1 
:IS 
±6 
±7 
mV 
Max 
A 


Average 
Drift 
- 
- 
±14 
±14 
I'vre 
Max 
B 
Z 


Input Bias Current(3) 
+8 
±12 
±13 
±20 
J!A 
Max 
A 
0 
Average 
Drift 
- 
- 
--<50 
-90 
nWe 
Max 
B 
Input Offset Current 
±O.3 
±2 
±3 
±4 
I'A 
Max 
A 


~ 
Average 
Drift 
- 
- 
±10 
±10 
nWe 
Max 
B 


INPUT 
a: 


Common-Mode 
Rejection 
Ratio 
Input Referred, 
VeM = ±O.5V 
60 
53 
52 
50 
dB 
Min 
A 
W 
Common-Mode 
Input Range(4) 
±3.3 
±3.2 
±3.2 
±3.1 
V 
Min 
B 
a. 


Input Impedance 
0 
Differential-Mode 
0.4 II 1 
- 
- 
- 
Mn 
II pF 
Typ 
e 


Common-Mode 
1111 
- 
- 
- 
Mn 
II pF 
Typ 
e 


OUTPUT 
VH = -VL = 4.3V 


Output Voltage 
Range 
RL 
~ soon 
±4.1 
:13.9 
±3.9 
±3.8 
V 
Min 
A 


Current 
Output, Sourcing 
140 
125 
115 
100 
mA 
Min 
A 


Sinking 
-100 
-85 
--<50 
-70 
mA 
Min 
A 
Closed-Loop 
Output Impedance 
G = +4, f < 100kHz 
0.8 
- 
- 
- 
n 
Typ 
e 


POWER SUPPLY 
Operating 
Voltage, 
Specified 
±5 
- 
- 
- 
V 
Typ 
e 


Maximum 
- 
:±l; 
±6 
±6 
V 
Max 
A 
Quiescent 
Current, 
Maximum 
15.8 
17 
19 
20 
mA 
Max 
A 
Minimum 
15.8 
14 
12.8 
11 
mA 
Min 
A 


Power 
Supply Rejection 
Ratio 
+Vs = 4.5V to 5.5V 
+PSR (Input Referred) 
65 
58 
57 
55 
dB 
Min 
A 


OUTPUT VOLTAGE 
LIMITERS 


Default Limit Voltage 
Limiter Pins Open 
±3.3 
:13.2 
±3.1 
±3.0 
V 
Min 
A 
Minimum 
Limiter Separation 
(VH 
- 
VL) 
200 
200 
200 
200 
mV 
Min 
B 
Maximum 
Limit Voltage 
- 
±4.3 
±4.3 
±4.3 
V 
Max 
B 


Limiter Input Bias Current 
Magnitude(5) 
Vo = 0 
Maximum 
53 
61 
64 
66 
I'A 
Max 
A 
Minimum 
53 
44 
43 
41 
I'A 
Min 
A 
Average 
Drift 
- 
- 
40 
45 
nWe 
Max 
B 


Limiter Input Impedance 
2111 
- 
- 
- 
Mn 
II pF 
Typ 
e 


Limiter Feedthrough(6j 
f = 5MHz 
--<50 
- 
- 
- 
dB 
Typ 
e 
DC Performance 
in Limit Mode 
V1N = ±O.7V 


Limiter Offset Voltage 
(Vo - VH) or (Vo - Vel 
±15 
±35 
±40 
±40 
mV 
Max 
A 


Op Amp Input Bias Current Shift(3) 
3 
- 
- 
- 
I'A 
Typ 
e 
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SPECIFICATIONS-Vs 
= ±5V (CONT) 


OPA689U, 
P 


TYP 
GUARANTEED<') 


OOClo 
-40°C to 
MINI 
TEST 
PARAMETER 
CONDITIONS 
+25°C 
+25°C 
+70°C 
+85°C 
UNITS 
MAX 
LEVELl') 


OUTPUT VOLTAGE 
LIMITERS (CONT) 
AC Performance 
in Limit Mode 
Limiter Small Signal Bandwidth 
V,N = ±0.7V, Vo < 0.02Vp-p 
450 
- 
- 
- 
MHz 
Typ 
C 
Limiter Slew 
Rate(7) 
100 
- 
- 
- 
VI~s 
Typ 
C 
Limited Step Response 
Overshoot 
V,N = 0 to ±0.7V Slep 
250 
- 
- 
- 
mV 
Typ 
C 
Recovery Time 
V,N = ±0.7V 10 0 Slep 
2.4 
2.8 
3.0 
3.2 
ns 
Max 
B 
Linearity Guardband(8) 
f = 5MHz, Vo = 2Vp-p 
30 
- 
- 
- 
mV 
Typ 
C 


THERMAL 
CHARACTERISTICS 


Temperature 
Range 
Specification: 
p. U 
-40 10+85 
- 
- 
- 
·C 
Typ 
C 
Thermal 
Resistance 
P 
8-Pin DIP 
100 
- 
- 
- 
·CIW 
Typ 
C 
U 
8-Pin SO-8 
125 
- 
- 
- 
·CIW 
Typ 
C 


NOTES: (1) Junction Temperature = Ambient Temperature for low temperature limit and 25°C guaranteed specifications. Junction Temperature = Ambient Temperature 
+ 23°C at high temperature 
limit guaranteed specifications. 
(2) TEST LEVELS: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 


(B) Limits set by characterization 
and simulation. (C) Typical value for information only. (3) Current is considered 
positive out of node. (4) CMIR tested as < 3dB 
degradation from minimum CMRR at specified limits. (5) IVH (VH bias current) is positive, and IVL (VL bias current) is negative, under these conditions. See Figures 
1 and 7. (6) limiter 
feedthrough is the ratio of the output magnitude to the 
sinewave added to VH (or VLl when V'N = O. (7) VH slew rate conditions are: V,N = +O.7V, 
G = +6, VL = -2V, VH = step between 2V and av. VL slew rate conditions are similar. (8) linearity 
Guardband is defined for an output sinusoid (f = 1MHz, Vo = 2Vpp) 
centered 
between the limiter levels (VH and VJ. 
It is the difference 
between the limiter level and the peak output voltage where SFDR decreases 
by 3dB (see 
Figure 8). 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS-Vs 
= +SV 


OPA689U, 
P 


TYP 
GUARANTEED(1) 
0) 
0'<: to 
-40oC to 
MINI 
TEST 
co 
PARAMETER 
CONDITIONS 
+25°C 
+25°C 
+70°C 
+85°C 
UNITS 
MAX 
LEVELt'I 
CD 


AC 
PERFORMANCE 
(see Fig. 2) 
~ 
Small Signal Bandwidth 
Vo < 0.5Vp-p 
G = +6 
210 
180 
180 
150 
MHz 
Min 
B 
0 


G = +12 
70 
- 
- 
- 
MHz 
Typ 
C 
G =-£ 
180 
- 
- 
- 
MHz 
Typ 
C 
Gain Bandwidth 
Product (G ~ +20) 
Vo < 0.5Vp-p 
440 
330 
310 
300 
MHz 
Min 
B 


Gain 
Peaking 
Vo < 0.5Vp-p, G = +4 
4 
- 
- 
- 
dB 
Typ 
B 


0.1 dB Gain Flatness 
Bandwidth 
Vo < 0.5Vp-p 
35 
- 
- 
- 
MHz 
Typ 
C 


Large Signal Bandwidth 
Vo = 2Vp-p 
175 
150 
140 
125 
MHz 
Min 
B 


Step Response: 
en 


Slew Rate 
2V Step 
1600 
1300 
1250 
950 
VI~s 
Min 
B 
a: 
Rise/Fall 
Time 
0.5V Step 
1.9 
2.1 
2.2 
2.6 
ns 
Max 
B 
W 
Settling Time: 0.05% 
2V Step 
7 
- 
- 
- 
ns 
Typ 
C 
Spurious 
Free 
Dynamic 
Range 
f = 5MHz, Vo = 2Vp-p 
59 
55 
51 
46 
dB 
Min 
B 
u::: 
Input Noise: 
..J 


Voltage 
Noise Density 
f;;::: 
1MHz 
4.6 
5.3 
6.0 
6.1 
nVlv'Hz 
Max 
B 


Current 
Noise Density 
f ~ lMHz 
2.0 
2.5 
2.9 
3.6 
pAlv'Hz 
Max 
B 
D. 


DC PERFORMANCE 
:E 


Open-Loop 
Voltage Gain (AoJ 
Vo = ±05V 
58 
52 
50 
49 
dB 
Min 
A 
« 
Input Offset Voltage 
±1 
±5 
±6 
±8 
mV 
Max 
A 
..J 
Average 
Drift 
- 
- 
±14 
±14 
~vrc 
Max 
B 


Input Bias Current(3) 
+8 
±12 
±13 
±20 
~A 
Max 
A 
« 


Average 
Drift 
- 
- 
-£0 
-90 
nArC 
Max 
B 
Z 
Input Offset Current 
±O.3 
±2 
±3 
±4 
~A 
Max 
A 
0 
Average 
Drift 
- 
- 
±10 
±10 
nArC 
Max 
B 


INPUT 
~ 
Common-Mode 
Rejection 
Ratio 
Input 
Referred, 
VCM 
±O.5V 
58 
51 
50 
48 
dB 
Min 
A 
Common-Mode 
Input Range(4) 
V",,±0.8 
V",,±0.7 
VcM±0.7 
VcM±0.6 
V 
Min 
B 
a: 
Input Impedance 
W 
Differential-Mode 
0.4 II 1 
- 
- 
- 
Mil 
II pF 
Typ 
C 
D. 


Common-Mode 
1111 
- 
- 
- 
Mil 
II pF 
Typ 
C 


OUTPUT 
VH = VCM + 1.8V, VL = VCM -1.8V 
0 


Output Voltage Range 
RL 2: 500n 
VcM±1.6 
VCM ±1.4 
VcM±1.4 
VcM±1.3 
V 
Min 
A 
Current Output, Sourcing 
100 
80 
75 
65 
mA 
Min 
A 
Sinking 
-80 
-£5 
-£0 
-50 
mA 
Min 
A 
Closed-Loop 
Output Impedance 
G = +4, f < 100kHz 
0.8 
- 
- 
- 
il 
Typ 
C 


POWER SUPPLY 
Operating 
Voltage, 
Specified 
5 
- 
- 
- 
V 
Typ 
C 


Maximum 
- 
12 
12 
12 
V 
Max 
C 


Quiescent 
Current, 
Maximum 
13 
15 
15 
16 
mA 
Max 
A 
Minimum 
13 
11 
10 
9 
mA 
Min 
A 


Power Supply Rejection 
Ratio 
Vs = 4.5V to 5.5V 
+PSR (Input Referred) 
65 
- 
- 
- 
dB 
Typ 
C 


OUTPUT VOLTAGE 
LIMITERS 


Default 
Limiter Voltage 
Limiter Pins Open 
VcM±0.9 
VcM±o·6 
V",,±0.6 
V",,±0.6 
V 
Min 
A 


Minimum 
Limiter Separation 
(VH 
- 
VL) 
200 
200 
200 
200 
mV 
Min 
B 
Maximum 
Limit Voltage 
- 
V",,±1.8 
VcM±1.8 
VcM±1.8 
V 
Max 
B 
Limiter Input Bias Current Magnitude(S) 
Vo = 2.5V 


Maximum 
35 
60 
70 
80 
~A 
Max 
A 


Minimum 
35 
0 
0 
0 
~A 
Min 
A 


Average 
Drift 
- 
- 
30 
50 
nArC 
Max 
B 
Limiter Input Impedance 
2111 
- 
- 
- 
Mil 
II pF 
Typ 
C 


Limiter Isolation(6) 
f = 5MHz 
-£0 
- 
- 
- 
dB 
Typ 
C 


DC Performance 
in Limit Mode 
V1N = VCM ±0.4V 


Limiter Voltage 
Accuracy 
(Vo - VH) or (Vo - VL) 
±15 
m 
±40 
±40 
mV 
Max 
A 
Op Amp Bias Current Shift(3) 
5 
- 
- 
- 
~A 
Typ 
C 


AC Performance 
in Limit Mode 


Limiter Small Signal Bandwidth 
V,N = ±O.4V, Vo < 0.02Vp-p 
300 
- 
- 
- 
MHz 
Typ 
C 


Limiter Slew Rate(7) 
20 
- 
- 
- 
VI~s 
Typ 
C 


Limited Step Response 
Overshoot 
V1N = VeM 
to VCM ±OAV 
Step 
55 
- 
- 
- 
mV 
Typ 
C 


Recovery 
Time 
VIN = VCM ±0.4V 
to VCM Step 
2.4 
2.9 
3.7 
4.1 
ns 
Max 
B 
Linearity Guardband(8) 
f = 5MHz, Vo = 2Vp-p 
30 
- 
- 
- 
mV 
Typ 
C 
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SPECIFICATIONS-Vs 
= +5V (CO NT) 


OPA689U, 
P 


TYP 
GUARANTEED(1) 


ooc to 
-400C to 
MINI 
TEST 


PARAMETER 
CONDITIONS 
+25°C 
+25°C 
+70oC 
+85°C 
UNITS 
MAX 
LEVELI~ 


THERMAL 
CHARACTERISTICS 
Temperature 
Range 
Specification: 
p, U 
-40 to +85 
- 
- 
- 
°C 
Typ 
C 
Thermal 
Resistance 
P 
8-Pin DIP 
100 
- 
- 
- 
°CIW 
Typ 
C 
U 
8-Pin SO-8 
125 
- 
- 
- 
°CIW 
Typ 
C 


NOTES: (1) Junction Temperature = Ambient Temperature for low temperature limit and 25°C guaranteed specifications. Juncti~n Temperature = Ambient Temperature 
+ 23°C at high temperature 
limit guaranteed specifications. 
(2) TEST LEVELS: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. (C) Typical value for information only. (3) Current is considered 
positive out of node. (4) eMIR tested as < 3dB 
degradation from minimum CMRR at specified limits. (5) IVH (VH bias current) is negative, and IYL (VL bias current) is positive, under these conditions. See Figures 
2 and 7. (6) Limiter feedthrough is the ratio of the output magnitude to the sinewave added to VH (or VL) when V1N = O.(7) VH slew rate conditions are: V1N = VCM+OAV, 
G = +6, VL = VcM-1.2V, 
VH = step between VCM+1.2V and VCM' VL slew rate conditions are similar. (8) Linearity Guardband is defined for an output sinusoid (f = 
5MHz, Vo = VCM±1Vp-p) centered between the limiter levels (VH and Yd. It is the difference between the limiter level and the peak output voltage where SFDR 
decreases by 3dB (see Figure 8). 


Supply Voltage. 
. 
±6.5V 
Internal Power Dissipation 
See Thermal Characteristics 


Input Voltage 
Range 
±Vs 


Differential 
Input Voltage 
±Vs 


Limiter Voltage Range.. 
. 
±(Vs - 0.7V) 


Storage Temperature 
Range: P, U 
-40°C 
to +125°C 


lead 
Temperature 
(DIP, soldering, 
10s) 
+300°C 
(50-8, 
soldering, 
3s) 
+260°C 
Junction Temperature 
+175°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 


PRODUCT 
PACKAGE 
NUMBER!!) 
RANGE 
MARKING 
NUMBER 


OPA689P 
8-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA689P 
OPA689P 


OPA689U 
80-8 
Surlace Mount 
182 
-40°C to +85°C 
OPA689U 
OPA689U 
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Precision, 
Single-Supply 
DUAL OPERATIONAL 
AMPLIFIER 


• 
SINGLE 
POWER SUPPLY 
OPERATION 


• 
INPUT VOLTAGE 
RANGE TO GROUND 


• 
OUTPUT 
SWINGS 
NEAR GROUND 


• 
LOW QUIESCENT 
CURRENT: 
550JlA max 


• 
LOW Vos: 300)lV 
max 


• 
LOW DRIFT: 2.5)lvrC 
max 


• 
LOW los: 1.5nA 
max 


• 
LOW NOISE: 0.55~J.vp-p, 0.1 Hz to 10Hz 


The OPAIOl3 
dual operational 
amplifier 
provides 


precision performance 
in single power supply and low 


power applications. 
It is laser trimmed for low offset 


voltage 
and drift, greatly 
reducing 
the large errors 
common 
with 
LM324-type 
op amps. 
Input 
offset 


current 
is also trimmed 
to reduce errors in high im- 
pedance 
applications. 


• 
PRECISION 
INSTRUMENTATION 


• 
BATIERY-POWERED 
EQUIPMENT 


• 
BRIDGE 
AMPLIFIERS 


• 
4-20mA 
CURRENT 
TRANSMITIERS 


• 
VOLTAGE 
COMPARATOR 


The OPAlO13 
is characterized 
for operation 
at both 
+SV (single supply) and ±ISV power supplies. When 
operated from a single supply, the input common-mode 
range includes 
ground 
and the output 
can swing to 
within 15mV of ground. Completely independent 
bias- 


ing networks 
eliminate 
interaction 
between 
the two 
amplifiers--even 
when one is used as a comparator. 


The OPAlOI3 
is available 
in an 8-pin plastic 
DIP 
specified for the O°C to +70°C temperature 
range. 


InternatIonal 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AI 85734 
• Street 
Address: 
6730 S, Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 746-1111 
• Twx: 
910-952·1111 


Internet: 
hnp:/Iwww.burr-brown.coml 
• FAXLine: 
(800) 548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: (520)889-1510 
• Immediate 
Product 
Info: 
(800) 548-6132 
iU~;;'f 
PDS-1D59G 
2.157 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


OPA1013CN8 
OPA1013DN8 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


Input Offset Voltage 
±50 
±300 
±2oo 
±800 
l1V 
Time Stability 
0.5 
* 


l1V1Mo 


Input Offset Current 
±0.08 
±1.5 
* 
* 


nA 


Input Bias Current 
7 
30 
* 
* 


nA 


Voltage Noise. BW = 0.1 to 10Hz 
0.55 
* 


l1Vp-p 
Noise Density, f = 10Hz 
28 
* 


nVl~ 


f = 1kHz 
25 
* 


nVl~ 


Current Noise Density, 
f = 10Hz 
0.12 
* 
pAl~ 


Input Resistance: 
Differential 
70 
300 
* 
* 
Mn 
Input Resistance: 
Common-Mode 
4 
* 


Gn 


Open-Loop 
Voltage Gain 
Vo = ±10V, RL = 2kU 
1.2 
2.9 
* 
* 


Vll1V 
Vo = ±10V, RL = 600n 
0.5 
1.9 
* 
* 


V/l1V 
Common-Mode 
Input Range 
+13.5 
+13.8 
* 
* 


V 


-15 
-15.3 
* 
* 


V 


Common-Mode 
Rejection 
VCM = +13.5 to -15V 
97 
114 
* 
* 


dB 
Power Supply Rejection 
Vs = ±2 to ±18V 
100 
117 
* 
* 
dB 
Channel Separation 
Vo = ±10V, RL = 2kn 
120 
137 
* 
* 
dB 
Voltage Output 
RL = 2kU 
±12.5 
±14 
* 
* 


V 


Slew Rate 
0.2 
0.35 
* 
* 


Vll1s 
Quiescent 
Current (per amplifier) 
±0.35 
±a.55 
* 
* 


mA 


OPA1013CN8 
OPA1013DN8 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


Input Offset Voltage 
±90 
±450 
±250 
±950 
l1V 
Input Offset Current 
±3.0 
±2.0 
* 
* 


nA 
Input Bias Current 
10 
50 
* 
* 


nA 
Open-Loop 
Voltage Gain 
Vo = 5mV to 4V 
0.1 
:(. 
Vll1V 
RL = 500n 
Common-Mode 
Input Range 
+3.5 
+3.8 
* 


:(. 
V 
a 
-{I.3 
* 
* 


V 


Voltage Output Low 
No Load 
15 
25 
* 
* 
mV 
Low 
RL = 600n 
to Ground 
5 
10 
* 
* 


mV 
Low 
ISINK = 1mA 
200 
350 
* 
* 


mV 
High 
No Load 
4 
4.4 
* 
* 


V 
High 
Rl = 500n 
to Ground 
3.4 
4 
* 
* 


V 
Quiescent 
Current (per amplifier) 
0.33 
0.5 
* 
* 


mA 


* Specification 
same as OPA1013CN8. 


At TA = aoc to +70°C. Vs = ±15V. VCM = av, unless otherwise 
noted. 


OPA1013CN8 
OPA1013DN8 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


Input Offset Voltage 
±80 
±400 
±230 
±lOoo 
l1V 
Vs = +510V, Vo = +l.4V 
±110 
±570 
±280 
±12oo 
l1V 
Input Offset Voltage Dritt<l) 
0.4 
2.5 
0.7 
5 
~V/"C 


Input Offset Current 
±0.3 
±2.8 
* 
* 
nA 
Vs = +5/0V, Vo = +l.4V 
±0.5 
±6 
* 
* 
nA 
Input Bias Current 
9 
38 
* 
* 


nA 
Vs = +5/0V. Va = +1.4V 
13 
90 
:I: 
* 


nA 
Open-Loop 
Voltage Gain 
Vo = ±10V, RL = 2kU 
0.7 
2.2 
* 
* 


V/l1V 
Common-Mode 
Rejection 
VCM = +13 to -15V 
94 
113 
>.: 
* 


dB 
Power Supply Rejection 
Vs = ±2 to ±18V 
97 
116 
* 
* 


dB 
Voltage Output 
RL = 2kU 
±12.0 
±13.9 
:I: 
:I: 
V 


Va Low 
Vs = +5/0V, RL = 600n 
6 
13 
* 
* 


mV 
Vo High 
Vs = +5/0V, RL = 600n 
3.2 
3.9 
* 
* 


V 
Quiescent 
Current (per amplifier) 
±0.37 
±0.6 
* 
',' 
mA 
Vs = +5/0V, Vo = +1.4V 
0.34 
0.55 
* 
* 


mA 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Power Supply Voltage 
±22V 
Differential 
Input Voltage . 
. 
±30V 
Input Voltage.. 
. 
V+ to (V-) -5V 
Output Short Circuit (TA = 25QC) 
Continuous 
Operating Temperature: 
DoC to +70°C 
Storage Temperature 
-65 to +150°C 
Lead Temperature 
(soldering, 
105) 
+300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its PUblishedll 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


OPA1013CN8 
Plastic DIP 
006 
DoC to +70°C 
OPA1013DN8 
Plastic DIP 
006 
O°C to +70°C 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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Precision 
Dual Difet ® 
OPERATIONAL 
AMPLIFIER 


FEATURES 


• 
VERY 
LOW NOISE: 8nV/--IHZ at 10kHz 


• 
LOW Vas: 500llV max 


• 
LOW DRIFT: 51lVrC 
max 


• 
LOW IB: 5pA max 


• 
FAST SETILING 
TIME: 2115to 0.01% 


• 
UNITY-GAIN 
STABLE 


The 
OPA2107 
dual 
operational 
amplifier 
provides 


precision 
Difet 
performance 
with the cost and space 
savings of a dual op amp. It is useful in a wide range 
of precision and low-noise analog circuitry and can be 
used to upgrade the performance 
of designs currently 


using BIFET" type amplifiers. 


The 
OPA2107 
is 
fabricated 
on 
a 
proprietary 
dielectrically 
isolated (Difet) 
process. This holds in- 
put bias currents to very low levels without sacrificing 
other important 
parameters, 
such as input offset volt- 
age, drift and noise. 
Laser-trimmed 
input circuitry 
yields excellent 
DC performance. 
Superior 
dynamic 
performance 
is achieved, yet quiescent current is held 
to under 2.5mA per amplifier. The OPA2107 is unity- 
gain stable. 


The OPA2107 
is available in plastic DIP, metal TO- 
99, and SOIC packages. 
Industrial 
and Military tem- 
perature range versions are available. 


• 
DATA ACQUISITION 


• 
DAC OUTPUT 
AMPLIFIER 


• 
OPTOELECTRONICS 


• 
HIGH-IMPEDANCE 
SENSOR 
AMPS 


• 
HIGH-PERFORMANCE 
AUDIO CIRCUITRY 


• 
MEDICAL 
EQUIPMENT, 
CT SCANNERS 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


OPA2107AM, 
SM, AP, AU 
OPA2107BM 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
•...•.. 


OFFSET VOLTAGE!') 
0 


Input Offset Voltage 
VCM = OV 
100 
lmV 
50 
500 
~V 
.•.. 


Over Specified Temperature 
0.5 
2 
0.2 
1 
mV 
N 


SM Grade 
0.8 
2.5 
mV 
~ 
Average Drift Over Specified Temperature 
3 
10 
2 
5 
~vrc 


Power Supply Rejection 
Vs=±10to±18V 
80 
96 
84 
100 
dB 
0 
INPUT BIAS CURRENTI') 
Input Bias Current 
VCM = OV 
4 
10 
2 
5 
pA 
Over Specified Temperature 
0.25 
1.5 
0.15 
1 
nA 


SM Grade 
4 
35 
nA 
Input Offset Current 
VOM = OV 
1 
8 
0.5 
3 
pA 
Over Specified Temperature 
1 
0.5 
nA 
en 
8M Grade 
1 
28 
nA 


INPUT NOISE 
a: 


Voltage: f = 10Hz 
Rs =0 
30 
* 
nVl.JHz 
W 


f = 100Hz 
12 
* 
nVl.JHz 
u:: 


f = 1kHz 
9 
* 


nV/.JHz 
::::i 
f = 10kHz 
8 
* 


nV/.JHz 
Q. 


BW= 0.1 to 10Hz 
1.2 
* 
~Vp-p 
~ 
BW = 10 to 10kHz 
0.85 
* 
J.l.Vrms 
Current: t = 0.1 Hz thru 20kHz 
1.2 
0.9 
tAI.JHz 
<C 


BW=0.lHztol0Hz 
23 
17 
fAp-p 
..J 


INPUT IMPEDANCE 
<C 


Differential 
1013112 
* 


QllpF 
Z 


Common-Mode 
1014114 
* 
QII pF 
0 


INPUT VOLTAGE 
RANGE 
!;;: 
Common-Mode 
Input Range 
±1O.5 
±11 
:;: 
::: 
V 
Over Specified Temperature 
±10.2 
±10.5 
:;: 
:;: 
V 
a: 


SM Grade 
±10 
±10.3 
V 
W 


Common-Mode 
Rejection 
VcM=±10V 
80 
94 
84 
100 
dB 
Q. 


OPEN-LOOP 
GAIN 
0 


Open-Loop 
Voltage Gain 
Vo=±10V, 
RL=2kQ 
82 
96 
84 
100 
dB 


Over Specified Temperature 
80 
94 
82 
96 
dB 
SM Grade 
80 
92 
dB 


DYNAMIC 
RESPONSE 


Slew Rate 
G =+1 
13 
18 
:+: 
* 
V/~s 
Settling Time: 0.1% 
G =-1, 
10V Step 
1.5 
* 
~s 
0.01% 
2 
* 
~s 
Gain-Bandwidth 
Product 
G = 100 
4.5 
::: 
MHz 


THO + Noise 
G = +1, f = 1kHz 
0.001 
:I: 
% 


Channel Separation 
f = 100Hz, RL = 2kQ 
120 
:;: 
dB 


POWER SUPPLY 
Specified Operating Voltage 
±15 
* 
V 
Operating Voltage Range 
±4.5 
±18 
* 
* 


V 
Current 
±4.5 
±5 
* 
* 


mA 


OUTPUT 
Voltage Output 
RL =2kQ 
±11 
±12 
::: 
* 
V 
Over Specified Temperature 
±10.5 
±11.5 
* 


::: 
V 
SM Grade 
±10.2 
±11.3 
V 
Short Circuit Current 
±10 
±40 
.,. 
.,' 
mA 
Output Resistance, Open-Loop 
lMHz 
70 
::: 
Q 
Capacitive 
Load Stability 
G=+l 
1000 
* 
pF 


TEMPERATURE 
RANGE 


Specification 
AP, AU, AM, BM 
-25 
+85 
* 
* 


·C 


SM 
-55 
+125 
·C 
Operating 
AP,AU 
-25 
+85 
·C 
AM, BM, SM 
-55 
+125 
::: 
::: 
·C 
Storage 
AP,AU 
-40 
+125 
·C 
AM,BM,SM 
-'<;5 
+150 
* 
* 


·C 


Thermal Resistance 
(6J_A) 


AP 
90 
·CIW 
AU 
175 
·CIW 


AM,BM,SM 
200 
* 


·CIW 


iU~;"Burr-Brown Ie Data Book 


Top View - M 
Package 


+Vs and Case 


Supply Voltage.. 
. 
±18V 


Input Voltage Range. 
.. ±Vs±2V 


Differential Input Voltage 
Total Vs±4V 
Operating Temperature 


M 
Package. 
. 
-55°C 
to +125°C 
P and U Packages. 
. 
-25°C 
to + 85°C 
Storage Temperature 
M 
Package 
. 
-65°C 
to +150°C 


P and U Packages. 
. 
-400C 
to +125°C 


Output Short Circuit to Ground (TA = +25°C) 
Continuous 
Junction Temperature. 
. 
+175°C 
Lead Temperature 
M and P Packages 
(soldering, 
10s) 
+300"C 
U Package. SOIC (35) 
. 
. 
+260'C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER") 
RANGE 


OPA2107AP 
Plastic DIP 
006 
-25 to +85°C 
OPA2107AM 
Metal TO-99 
001 
-25 to +85'C 
OPA2107BM 
Metal TO-99 
001 
-25 to +85°C 
OPA2107SM 
Metal TO-99 
001 
-55 to +125'C 
OPA2107AU 
SO-8S0IC 
182 
-25 to +85'C 


A 
ELECTROSTATIC 
J.l!Ii.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


The information provided herein is believed to be reliable: however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Dual Low Noise Precision 
Difet® OPERATIONAL 
AMPLIFIER 


• 
LOW NOISE: 100% Tested, 8nV/-vHZ max at 
10kHz 


• 
LOW BIAS CURRENT: 
4pA max 


• 
LOW OFFSET: 500l-tV max 


• 
LOW DRIFT: 2.8J.lVI"C 


• 
HIGH OPEN-LOOP 
GAIN: 114dB min 


• 
HIGH COMMON-MODE 
REJECTION: 
96dB min 


The 
OPA2]]] 
is 
a high 
precision 
monolithic 
dielectrically 
isolated FET (Difet) operational 
ampli- 


fier. Outstanding 
performance 
characteristics 
allow its 


use in the most critical instrumentation 
applications. 


Noise, 
bias current, 
voltage 
offset, 
drift, open-loop 
gain, common-mode 
rejection, 
and power supply re- 
jection 
are superior to BIFE'J'll' amplifiers. 


Very low bias current is obtained 
by dielectric 
isola- 
tion with on-chip guarding. 


Laser trimming 
of thin-film 
resistors 
gives very low 
offset and drift. Extremely 
low noise is achieved with 
patented circuit design techniques. 
A cascode design 
allows high precision input specifications 
and reduced 
susceptibility 
to flicker noise. 


Standard 
dual op amp pin configuration 
allows 
up- 
grading 
of existing 
designs 
to higher 
performance 
levels. 


• 
PRECISION 
INSTRUMENTATION 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
PROFESSIONAL 
AUDIO EQUIPMENT 


• 
MEDICAL 
EQUIPMENT 


• 
DETECTOR 
ARRAYS 


BURR 
- BROWN. 


IElElI 


OPA2111AM 
OPA2111BM 
OPA2111SM 
OPA2111KM, 
KP 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT NOISE 
Vollage, fo = 10Hz 
100% Tested 
40 
80 
30 
60 
40 
80 
40 
nVl.JHz 


fo = 100Hz 
100% Tested 
15 
40 
11 
30 
15 
40 
15 
nVl,iHz 


fo = 1kHz 
100% Tested 
8 
15 
7 
12 
8 
15 
8 
nV/.JHz 


fo = 10kHz 
(l) 
6 
8 
6 
8 
6 
8 
6 
nV/.JH:i. 


f6 = 10Hz to 10kHz 
(ll 
0.7 
1.2 
0.6 
1 
0.7 
1.2 
0.7 
IlVrms 


fs = O.1Hz to 10Hz 
(ll 
1.6 
3.3 
1.2 
2.5 
1.6 
3.3 
1.6 
~Vp-p 
Current, 
fB = 0.1Hz to 10Hz 
(ll 
15 
24 
12 
19 
15 
24 
15 
fAp-p 


fo = 0.1 Hz to 20kHz 
(l) 
0.8 
1.3 
0.6 
1 
0.8 
1 
0.8 
fAl>JHz 


OFFSET VOLTAGE(2) 
Input Offset Voltage 
VCM = OVDC 
±D.l 
±D.75 
±0.05 
±0.5 
±D.1 
±D.75 
±0.3 
±2 
mV 


Average Drift 
TA = TM1N to TMAX 
±2 
±6 
±0.5 
±2.8 
±2 
±6 
±8 
±15 
~Vf'C 
Match 
±1 
±0.5 
2 
2 
~Vf'C 
Supply Rejection 
90 
110 
96 
110 
90 
110 
86 
110 
dB 


±3 
±31 
±3 
±16 
±3 
±31 
±3 
±50 
~VN 


Channel Separation 
100Hz, RL = 2kl1 
136 
136 
136 
136 
dB 


BIAS CURRENT(2) 
Input Bias Current 
VCM = OVDC 
±2 
±8 
±1.2 
±4 
±2 
±8 
±3 
±15 
pA 
Match 
±1 
±0.5 
±1 
2 
pA 


OFFSET 
CURRENTt2) 


Input Offset Current 
VCM = OVDC 
±1.2 
±6 
±0.6 
±3 
±1.2 
±6 
±3 
±12 
pA 


IMPEDANCE 
Differential 
10"111 
10"111 
10"111 
1013111 
nil pF 
Common-Mode 
101.113 
1014113 
10" 113 
10" 113 
nil pF 


VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±10 
±11 
±10 
±11 
±10 
±11 
±10 
±11 
V 
Common-Mode 
Rejection 
V,N = ±10VDC 
90 
110 
96 
110 
90 
110 
82 
110 
dB 


OPEN-LOOP 
GAIN, DC 


Open-Loop 
Voltage Gain 
RL 
~ 2kO 
110 
125 
114 
125 
110 
125 
106 
125 
dB 
Match 
3 
2 
3 
3 
dB 


FREQUENCY 
RESPONSE 


Unity Gain, Small Signal 
2 
2 
2 
2 
MHz 
Full Power Response 
20Vp-p, 
RL = 2kl1 
16 
32 
16 
32 
16 
32 
32 
kHz 


Slew Rate 
Vo = ±10V, RL = 2kl1 
1 
2 
1 
2 
1 
2 
2 
V/~ 


Settling Time, 0.1% 
Gain = -1, 
RL = 2kn 
6 
6 
6 
6 
~s 


0.01% 
10V Step 
10 
10 
10 
10 
~s 
Overload 
Recovery. 


50% Overdrive(3) 
Gain =-1 
5 
5 
5 
5 
~ 


RATED OUTPUT 
Voltage Output 
RL = 2kn 
±10 
±11 
±10 
±11 
±10 
±11 
±10 
±11 
V 
Current Output 
Vo = ±10VDC 
±5 
±10 
±5 
±10 
±5 
±10 
±5 
±10 
mA 
Output Resistance 
DC, Open-Loop 
100 
100 
100 
100 
n 


Load Capacitance 
Stability 
Gain = +1 
1000 
1000 
1000 
1000 
pF 
Short Circuit Current 
10 
40 
10 
40 
10 
40 
10 
40 
mA 


POWER SUPPLY 
Rated Voltage 
±15 
±15 
±15 
±15 
VDC 
Voltage Range, Derated 
Performance 
±5 
±18 
±5 
±18 
±5 
±18 
±5 
±18 
VDC 
Current, Quiescent 
10 = OmADC 
5 
7 
5 
7 
5 
7 
5 
9 
mA 


TEMPERATURE 
RANGE 


Specification 
Ambient Temp. 
-25 
+85 
-25 
+85 
-55 
+125 
0 
+70 
·C 
Operating 
~M" Package 
Ambient Temp. 
-55 
+125 
-55 
+125 
-55 
+125 
-55 
+125 
·C 


~P" Package 
-40 
+85 
·C 
Storage "M" Package 
Ambient Temp. 
-<>5 
+150 
-<>5 
+150 
-<>5 
+150 
-<>5 
+150 
·C 
"pn Package 
-40 
+85 
·C 
9 Junction-Ambient 
200 
200 
200 
200(4) 
·CIW 


NOTES: (1) Sample tested-this 
parameter is guaranteed. 
(2) Offset voltage, offset current, and bias current are measured with the units fully warmed up. (3) Overload 
recovery is defined as the time required for the output to return from saturation to linear operation following the removal of a 50% input overdrive. 
(4) Typical 
fJJ-A = 
150QCIW for plastic DIP. 
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OPA2111AM 
OPA2111BM 
OPA2111SM 
OPA2111KM, 
KP 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
op- 


TEMPERATURE 
RANGE 
op- 


Specification 
Range 
Ambient Temp. 
-25 
+85 
-25 
+85 
-55 
+125 
0 
+70 
·C 
op- 


INPUT OFFSET VOLTAGE'" 
N 


Input Offset Voltage 
VCM = OVDC 
±O.22 
±1.2 
±0.08 
±0.75 
±O.3 
±1.5 
±0.9 
±5 
mV 
~ 
Average Drift 
±2 
±6 
±0.5 
±2.8 
±2 
±6 
±8 
±15 
~V1·C 
Match 
1 
0.5 
2 
2 
~V1·C 
0 


Supply Rejection 
86 
100 
90 
100 
86 
100 
82 
100 
dB 


±10 
±50 
±10 
±32 
±10 
±50 
±10 
±80 
~VN 


BIAS CURRENT'" 
Input Bias Current 
V"" = OVDC 
±125 
±1nA 
±75 
±500 
±2nA 
±16.3nA 
±125 
±500 
pA 
Match 
60 
30 
1nA 
pA 


OFFSET CURRENT'" 
en 


Input Offset Current 
VCM = OVDC 
±75 
±750 
±3B 
±375 
±1.3nA 
±12nA 
±75 
±375 
pA 
a: 


VOLTAGE 
RANGE 
W 


Common-Mode 
Input Range 
±10 
±11 
±10 
±11 
±10 
±11 
±10 
±11 
V 
u: 


Common-Mode 
Rejection 
V,,=±10VDC 
86 
100 
90 
100 
86 
100 
80 
100 
dB 
::::i 
OPEN-LOOP 
GAIN, DC 
a. 


Open-Loop 
Voltage Gain 
R,~ 2kfl 
106 
120 
110 
120 
106 
120 
100 
120 
dB 
::E 


Match 
5 
3 
5 
5 
dB 
<C 
RATED OUTPUT 
..J 


Voltage Output 
R, = 2kl"l 
±10.5 
±11 
±10.5 
±11 
±10.5 
±11 
±10.5 
±11 
V 
<C 
Current Output 
Vo=±10VDC 
±5 
±10 
±5 
±10 
±5 
±10 
±5 
±10 
mA 
Z 
Short Circuit Current 
Vo=OVDC 
10 
40 
10 
40 
10 
40 
10 
40 
mA 
0 
POWER SUPPLY 


~ 
Current, Quiescent 
10= OmADC 
5 
8 
5 
8 
5 
8 
5 
10 
mA 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and aUuse of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change without 
notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR- 


BROWN product for use in life support devices and/or systems. 
iu~;rBurr-Brown 
Ie Data Book 


A 
ELECTROSTATIC 


.Hiti.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications. 


Supply 
, 
, 
, 
,..'.' 
±18VDC 


Internal 
Power 
Dissipation 
(TJ :5 +175°C) 
SOOmW 


Differential 
Input Voltage 
Total 
Vec 


Input Voltage Range.. 
. 
±VCC 


Storage Temperature 
Range: 
10M" Package.. 
. 
-65°C 
to +150°C 


.p. Package 
-40°C 
to +8SoC 


Operating 
Temperature 
Range: 
"M" Package 
-55°C 
to +125°C 


"P" Package 
-40°C 
to +85°C 


Lead Temperature (soldering, 105).. 
..... +3000C 


Output Short Circuit to Ground (+25°C) 
Continuous 
Junction 
Temperature 
+175°e 


OFFSET 


TEMPERATURE 
VOLTAGE, 


PRODUCT 
PACKAGE 
RANGE 
max (mY) 


OPA2111AM 
TO-99 
-2SoC to +85°C 
±O.lS 
OPA2111BM 
TO-99 
-2SoC to +8SoC 
±O.S 
OPA2111KM 
TO-99 
ooe to +70oe 
±2 
OPA2111SM 
TO-99 
-55°e 
to +125°e 
±O.lS 
OPA2111KP 
8-Pin Plastic DIP 
ooe to +70oe 
±2 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER'" 


OPA2111AM 
TO-99 
001 
OPA2111BM 
TO-99 
001 
OPA2111KM 
TO-99 
001 


OPA2111SM 
TO-99 
001 


OPA2111KP 
8-Pin Plastic DIP 
006 
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Single-Supply 
OPERATIONAL 
AMPLIFIER 
MicroAmplifier™ Series 


• 
MicroSlZE 
PACKAGE 


• 
SINGLE 
SUPPLY 
OPERATION 


• 
MicroPOWER: 
IQ = 4O!1AIamp 


• 
WIDE BANDWIDTH: 
350kHz 


• 
WIDE SUPPLY 
RANGE: 
Single 
Supply: 
2.2V to 36V 
Dual Supply: 
±1.1V to ±18V 


11le OPA2244 
is designed 
for high density, 
space- 
limited applications, 
such as PCMCIA 
cards, battery 
packs, and portable 
instruments. 
In addition to small 
size, the OPA2244 features very low quiescent current 
(40~amp), 
wide bandwidth 
(350kHz), 
low offset 
voltage (1.5mV max), and low bias current (8nA). 


The OPA2244 
is easy to use and free from phase 
inversion 
and overload problems 
found in some other 
op amps. This amplifier 
is stable in unity gain and 
excellent performance 
is maintained 
as it swings to its 
specified limits. It can be operated from single (+2.2V 
to +36V) or dual supplies (±l.IV 
to ±18V). The input 
common-mode 
voltage range includes ground-ideal 
for many single supply 
applications. 
The OP A2244 
features 
completely 
independent 
circuitry 
for lowest 
crosstalk 
and freedom 
from interaction, 
even 
when 
overdriven 
or overloaded. 


The OPA2244 
is offered in miniature, 
surface-mount 
packages. It is available in the MSOP-8 surface mount, 
SO-8 surface-mount, and 8-pin DIP. It is fully specified 
from -4Q°C 
to +85°C 
and operates 
from -55°C 
to 
+125°C. A SPICE Macromodel 
is available for design 
analysis. 


• 
BATTERY 
POWERED 
SYSTEMS 


• 
PORTABLE 
EQUIPMENT 


• 
PCMCIA 
CARDS 


• 
BATTERY 
PACKS 
AND POWER 
SUPPLIES 


• 
CONSUMER 
PRODUCTS 


BURR-BROWN. 
1E3lE3l1 


OPA2244EA, 
PA, UA 


PARAMETER 
CONDITION 
MIN 
TYP(1) 
MAX 
UNITS 


OFFSET 
VOLTAGE 


Input Offset Voltage 
Vos 
VCM = Vs/2 
±0.3 
±1.5 
mV 


T. = -40"C 
to 8SoC 
±2 
mV 
vs Temperature 
dVosidT 
TA = -40°C 
to 85°C 
±2.3 
~Vf'C 
vs Power Supply 
PSRR 
Vs = +2.6V 10 +36V 
5 
50 
jiVN 


T. = -40'C 
to 8SoC 
Vs = +2.6V 
10 +36V 
SO 
jiVN 
Channel Separation, 
de 
0.5 
~VN 


INPUT BIAS CURRENT 
Input Bias Current 
I. 
VCM = Vs/2 
-8 
-25 
nA 


Input Offset Current 
los 
VCM = Vs/2 
12 
±10 
nA 


NOISE 
Input Voltage Noise, f = 0.1 to 10kHz 
0.4 
~Vp-p 
Input Vonage Noise Densny, t = 1kHz 
eo 
22 
nVl-fHz 


Current Noise Density, f = 1kHz 
io 
40 
fAl-fHz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage Range 
VCM 
0 
(V+) -1 
V 
Common-Mode 
Rejection 
CMRR 
VCM= 0 to (V+)-1 
72(2) 
90 
dB 


T. = -40'C 
to 8SoC 
VCM= 0 to (V+)-l 
72 
dB 


INPUT IMPEDANCE 
Differential 
llJ6li 
2 
n Ii pF 
Common-Mode 
10' Ii 2 
n Ii pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
AOL 
Vo = 0.5V to (V+) - 1 
80 
106 
dB 
TA = -40aC 
to 85°C 
Vo = 0.5V to (V+) - 1 
80 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
GBW 
350 
kHz 
Slew Rate 
SR 
G = 1 
0.1 
V/jiS 
Settling TIme 0.1% 
150 
~s 
Overload 
Recovery Time 
V1N• 
G = Vs 
8 
~s 


OUTPUT 
Voltage Output, Positive 
AOL~ 80dB 
(V+) -1 
(V+) - 0.75 
V 


T. = -40"C 
to 8SoC 
Aoc~ BOdB 
(V+) -1 
V 
Voltage Output, Negative 
AoL~ 80dB 
0.5 
0.3 
V 


T. = -40'C 
to 8SoC 
Aoc~ 80dB 
O.S 
V 
Short-Circuit 
Current 
Isc 
-2S/+12 
mA 
Capacitive 
Load Drive 
CLOAD 
See Typical Curve 


POWER SUPPLY 
Specified Voltage Range 
Vs 
+2.6 
+36 
V 
Minimum Operating 
Voltage 
+2.2 
V 
Quiescent 
Current (per amplifier) 
10 
10= 0 
40 
SO 
jiA 
T A = -40'C 
to BSoC 
10= 0 
63 
jiA 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
85 
·C 
Operating 
Range 
-55 
125 
·C 
Storage Range 
-55 
125 
·C 
Thermal 
Resistance 
OJ' 


MSOp·8 
Surface·Mount 
lS0 
OCIW 
SO·8 Surface-Mount 
150 
OCIW 
B-Pin DIP 
100 
OCIW 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet itsll 
published 
specifications. 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A=:;~::.~~~.~~.~~ 
..~.~~.~~.~.~:::' 
36V A~~:gJ:~~~A:~~SITIVITY 
Input Voltage 
...........•........................................ 
(V-) -().5V 
to (V+) +O.5V 
Output Short-Qrroit<21 .•...•.•......•...•..•..•......•.......................•...... 
Continuous 
Operating 
Temperature 
•.••.••..•......•..••.•.........................• 
-55°C 
to +1250C 
Storage Temperature 
-55°C 
to +1250C 
Junction 
Temperature 
.........................................••.•......................... 
1500C 
lead 
Temperature 
(soidertng, 1OS) .•.•••.••••.•••••.••••.••..••••••••••••.•••••••.• 
3000C 


PACKAGE/ORDERING 
INFORMATION 
en0: 
Wu: 
::::i 
Il1. 
:E 
<C 


NOTES: (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix C of Burr-Brown 
IC Data Book. (2) OPA2244EA 
is avaitable only 
...J 


in Tape and Reel in 250 and 2500 piece quantities. Ordertng 2500 pieces 01"OPA2244EA/2K5" 
will get a single 2500 piece Tape and Reel. For detailed Tape and 
<C 
Reel mechanical 
information, 
refer to Appendix 
B of Burr-Brown 
IC Data Book. (3) OPA2244UA 
also avaitable in Tape and Reel. 
Zo 


~0: 
W 
Il1.o 


PACKAGE 
SPECIFIED 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
TRANSPORT 
PRODUCT 
PACKAGE 
NUMBEfl{') 
RANGE 
MARKING 
NUMBEfl(2l 
MEDIA 


OPA2244EA 
MSOP-8 Surface-Mount 
337 
--40"C to +85OC 
A44 
OPA2244EA1250 
Tape and Reel 
OPA2244EA12K5 
Tape and Reel 
OPA2244PA 
8-Pin DIP 
006 
--4O"C 
to +85OC 
OPA2244PA 
OPA2244PA 
Rails 
OPA2244UA 
so-e Surface-Mount 
182 
--40"C to +85OC 
OPA2244UA 
OPA2244UA 
Rails(3) 
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MicroSlZE, Single-Supply 
CMOS OPERATIONAL 
AMPLIFIER 
MicroAmplifierr 
M 
Series 


The OPA2337 
rail-to-rail 
output 
CMOS 
operational 
amplifier is designed for low cost and miniature appli- 
cations. 
Packaged 
in 
the 
new 
SOT-23-8, 
the 
OPA2337EA 
is the world's 
smallest dual op amp. At 
only 
1/4 the size of a conventional 
SO-8 
surface 
mount, it is ideal for space-sensitive 
applications. 


Performance 
is not sacrificed 
for size. Utilizing 
ad- 
vanced 
CMOS 
technology, 
the OPA2337 
provides 


low bias current, high speed operation, high open-loop 
gain, and rail-to-rail 
output 
swing. 
It operates 
on a 
single supply 
with operation 
as low as 2.5V while 
drawing 
only 525~A 
quiescent 
current. 
In addition, 
the 
input 
common-mode 
voltage 
range 
includes 
ground-ideal 
for single supply operations. 


The OPA2337 
is easy to use and free from phase 
inversion and overload problems found in some other 
op amps. 
It is stable 
in unity 
gain 
and 
excellent 
performance 
is maintained 
as the amplifier 
swings to 
its specified limits. The OPA2337 features completely 
independent 
circuitry for lowest crosstalk and freedom 
from interaction, even when overdriven or overloaded. 


In 
addition 
to the 
miniature 
SOT-23-8 
surface- 
mount 
package, 
the OPA2337 
is available 
in stan- 
dard 8-pin DIP and SO-8 surface-mount 
packages. 
It is fully 
specified 
from 
--40°C 
to +85°C 
and 
operates 
from -55°C 
to +I25°C. 


• 
MicroSlZE PACKAGE: 
SOT-23-8 
• 
SINGLE 
SUPPLY 
OPERATION 
• 
RAIL-TO-RAIL 
OUTPUT 
SWING 
• 
FET-INPUT: 
18 = 10pA max 
• 
HIGH SPEED: 
3M Hz, WIllS 
• 
OPERATION 
FROM 2.5V to 5.5V 
• 
HIGH OPEN-LOOP 
GAIN: 
120dB 
• 
LOW QUIESCENT 
CURRENT: 
525~amp 


• 
BATIERY 
POWERED 
INSTRUMENTS 
• 
PHOTO DIODE PRE-AMPS 
• 
MEDICAL 
INSTRUMENTS 
• 
TEST EQUIPMENT 
• 
AUDIO SYSTEMS 
• 
DRIVING ADCs 
• 
CONSUMER 
PRODUCTS 


BURR - BROWN_ 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 
SPECIFICATIONS: 
Vs = 2.7V to 5.5V 


OPA2337EA, 
UA, PA 


PARAMETER 
CONDITION 
MIN 
TYPl!) 
MAX 
UNITS 


OFFSET 
VOLTAGE 
f'o- 
M 
Input Offset Voltage 
Vos 
±O.5 
±3 
mV 
M 


liS Temperature 
dVosidT 
±2 
~VI'C 
C'I 


liS Power Supply 
PSRR 
Vs = 2.7V to 5.5V 
25 
125 
~VN 
~ 
Channel Separation 
dc 
0.3 
~VN 
0 


INPUT BIAS CURRENT 
Input Bias Current 
'. 


±O.2 
±IO 
pA 
Input Offset Current 
los 
±O.2 
±IO 
pA 


NOISE 
Input Voltage Noise. f = 0.1 to 10Hz 
6 
~Vp-p 
Input Voltage Noise Density, f = 1kHz 
e" 
26 
nV/-JHz" 
U) 
Current Noise Density, f = 1kHz 
i, 
0.6 
fANHz 
a: 
INPUT VOLTAGE 
RANGE 
W 
Common-Mode 
Voltage Range 
VCM 
-{).2 
(V+) -1.2 
V 
u: 
Common·Mode 
Rejection 
Ratio 
CMAA 
-{).2V < VCM < (V+) -1.2V 
74 
90 
dB 


INPUT IMPEDANCE 
::::i 
Differential 
10" 
112 
Q II pF 
a. 


Common-Mode 
10" 
114 
Q II pF 
~ 
OPEN-LOOP 
GAIN 
<C 


Open-Loop 
Voltage Gain 
AcL 
AL = 25kQ, 125mV < Vo < (V+) -125mV 
100 
120 
dB 
..J 


AL = 5kQ, 500mV < Vo < (V+) -500mV 
100 
114 
dB 
<C 


FREQUENCY 
RESPONSE 
Z 


Gain-Bandwidth 
Product 
GBW 
Vs = 5V, G = 1 
3 
MHz 
0 
Slew Rate 
SA 
Vs = 5V, G = 1 
1.2 
VI~ 


!;;: 
Settling Time 0.1% 
Vs = 5V, 2V Step, CL = 100pF, G = I 
2 
~s 
0.01% 
Vs = 5V, 2V Step, CL = lOOpF, G = I 
2.5 
~s 
Overload 
Recovery Time 
VtN• 
G = Vs 
2 
~s 
a: 


Total Harmonic 
Distortion + Noise 
THD+N 
Vs = 5V, Vo = 3Vp-p, G = 1, f = 1kHz 
0.001 
% 
W 


OUTPUT 
a. 


Voltage Output Swing from Rail{2) 
RL = 25kQ 
40 
125 
mV 
0 


AL = 5kQ 
150 
500 
mV 
Short·Circuit 
Current 
150 
±9 
mA 
Capacitive 
Load Drive 
CLOAD 
See Typical Curve 


POWER SUPPLY 
Specified 
Voltage Range 
Vs 
2.7 
5.5 
V 
Minimum Operating Voltage 
2.5 
V 
Quiescent 
Current (per amplifier) 
10 
10= 0 
525 
750 
~A 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
'C 
Operating 
Range 
-55 
+125 
'C 
Storage 
Range 
-55 
+125 
'C 
Thermal 
Resistance 
°JA 
SOT -23-8 Surface-Mount 
200 
'CIW 
50·8 Surface-Mount 
150 
'CIW 
8-Pin DIP 
100 
'CIW 


NOTES: (1) Vs = 5V. 


(2) Output voltage swings are measured 
between the output and negative and positive power supply rails. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGSl') 
A 
ELECTROSTATIC 


Supply Valtage. 
. 
5.5V 
~ 
DISCHARGE SENSITIVITY 


Input Valtage(') 
. 
. (V-) -{).3V ta (v+) +O.3V 


Input 
Current(2).. 
. 
10mA 


Output 
Short-Circuit(3l 
. 
Continuous 
Operating Temperature 
-55°C 
to +125°C 
Storage Temperature 
... -55°C 
to +125°C 
Junction Temperature.. 
. 
1500C 


Lead 
Temperature 
(soldering, 
105) 
.. 
. 
300°C 


NOTES: (1) Stresses above these ratings may cause permanent damage. 


(2) 
Input 
signal 
voltage 
is 
limited 
by 
internal 
diodes 
connected 
to 
power 


supplies. 
See 
text. 
(3) 
Short-circuit 
to ground, 
one 
amplifier 
per 
package. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle perfonnance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications. 


PACKAGE 
SPECIFIED 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
TRANSPORT 


PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 
MARKING 
NUMBER(') 
MEDIA 


OPA2337EA 
SOT 
-23-8 
Surface-Mount 
348 
-4O"C ta +85°C 
A7 
OPA2337EA-250 
Tape 
and 
Reel 


OPA2337EA·3K 
Tape 
and 
Reel 
OPA2337PA 
8·Pin DIP 
006 
-4O"C ta +85°C 
OPA2337PA 
OPA2337PA 
Rails 
OPA2337UA 
SO-8 
Surface-Mount 
182 
-4O"C ta +85°C 
OPA2337UA 
OPA2337UA 
Rails(3) 


NOTES; 
(1) 
For 
detailed 
drawing 
and 
dimension 
table, 
please 
see 
end 
of data 
sheet, 
or Appendix 
C of Burr-Brown 
Ie Data 
Book. 
(2) 
Models 
with 
-250 
and 
-3K 


are 
available 
only 
in Tape 
and 
Reel 
in the 
quantities 
indicated 
(e.g., -250 
indicates 
250 
devices 
per 
reel). 
Ordering 
3000 
pieces 
of "OPA2337-3K" 
will get 
a single 


3000 
piece 
Tape 
and 
Reel. 
For detailed 
Tape 
and 
Reel 
mechanical 
information, 
refer 
to Appendix 
B of Burr-Brown 
IC 
Data 
Book. 
(3) 
SO-8 
models 
also 
available 


in Tape 
and 
Reel. 
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Dual FET-Input, Low Distortion 
OPERATIONAL AMPLIFIER 


• 
LOW DISTORTION: 
0.0003% at 1kHz 


• 
LOW NOISE: 10nV/'-'Hi 


• 
HIGH SLEW RATE: 25V/~s 


• 
WIDE GAIN-BANDWIDTH: 
20MHz 


• 
UNITY-GAIN 
STABLE 


• 
WIDE SUPPLY 
RANGE: 
Vs = ±4.5 to ±24V 


• 
DRIVES 600n 
LOADS 


The OPA2604 is a dual, FET -input operational 
ampli- 
fier designed for enhanced AC performance. 
Very low 
distortion, 
low noise 
and wide 
bandwidth 
provide 
superior performance 
in high quality audio and other 
applications requiring excellent dynamic performance. 


New circuit techniques 
and special laser trimming of 
dynamic circuit performance 
yield very low harmonic 
distortion. 
The result is an op amp with exceptional 
sound 
quality. 
The 
low-noise 
FET 
input 
of 
the 
OPA2604 provides wide dynamic range, even with high 
source impedance. 
Offset voltage is laser-trimmed 
to 
minimize the need for interstage coupling capacitors. 


The OPA2604 
is available 
in 8-pin plastic mini-DIP 
and SO-8 surface-mount 
packages, 
specified 
for the 
-25°C 
to +85°C temperature 
range. 


• 
PROFESSIONAL 
AUDIO 
EQUIPMENT 


• 
PCM DAC IN CONVERTER 


• 
SPECTRAL 
ANALYSIS 
EQUIPMENT 


• 
ACTIVE 
FILTERS 


• 
TRANSDUCER 
AMPLIFIER 


• 
DATA ACQUISITION 


BURR - BROWN_ 
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For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


OPA2604AP, 
AU 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±1 
±5 
mV 
Average Drift 
±8 
~VI'C 


Power Supply Rejection 
Vs = ±5 to ±24V 
70 
80 
dB 


INPUT BIAS CURRENTI1) 
Input Bias Current 
VCM = OV 
100 
pA 


Input Offset Current 
VOM = OV 
±4 
pA 


NOISE 
Input Voltage Noise 
nVl,JHz 
Noise Density: 
f = 10Hz 
.. 
25 
f = 100Hz 
15 
nV/-JHz 


f = 1kHz 
11 
nVl-JHz 


f = 10kHz 
10 
nV/-JHz 


Voltage Noise. BW = 20Hz to 20kHz 
1.5 
._~ 
~Vp-p 


Input Bias Current Noise 
fAl,{Hz 
Current Noise Density, f = O.1Hz to 20kHz 
6 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±12 
±13 
V 


Common-Mode 
Rejection 
VCM = ±12V 
80 
100 
dB 


INPUT IMPEDANCE 
Differential 
10" 
II 8 
011 pF 


Common-Mode 
10"1110 
011 pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Vortage Gain 
Vo = ±10V. Rl = 1kO 
80 
100 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
G = 100 
20 
MHz 
Slew Rate 
20Vp-p. 
Rc = 1kQ 
15 
25 
VI~s 
Settling Time: 0.01 % 
G = -1. 
10V Slep 
1.5 
~s 
0.1% 
1 
~s 


Total Harmonic 
Distortion + Noise (THD+N) 
G=1.f=1kHz 
0.0003 
% 
Vo = 3.5Vrms, 
RL = 1kQ 
Channel Separation 
f = 1kHz. Rl = 1kQ 
142 
dB 


OUTPUT 
Voltage Output 
Rl = 6000 
±11 
±12 
V 
Current Output 
Vo = ±12V 
±35 
mA 
Short Circuit Current 
±40 
mA 


Output Resistance, 
Open-Loop 
25 
0 


POWER SUPPLY 
Specified Operating 
Voltage 
±15 
V 


Operating 
Voltage Range 
±4.5 
±24 
V 


Current, Total Both Amplifiers 
10 = 0 
±10.5 
±12 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
OC 


Storage 
-40 
+125 
'C 
Thermal 
Resistance(2l, 6JA 
90 
'CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


BURR-BROWN. 
,E3E3, 
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Power Supply Voltage 
±2SV 


Input Voltage 
(V-)-1V 
to (V+)+1V 


Output Short Circuit to Ground. 
. 
. 
Continuous 


Operating Temperature. 
. 
-400C to +100°C 


Storage 
Temperature 
-4O"C 
to +125°C 


Junction Temperature 
+150°C 


Lead Temperature 
(soldering. 
105) AP 
+300·C 


Lead Temperature 
(soldering. 
35) AU 
+260·C 


NOTE: 
(1) Stresses 
above these 
ratings may cause 
permanent 
damage. 


PRODUCT 


OPA2604AP 
OPA2604AU 


TEMP. RANGE 


-2S·C to +8S·C 
-2S·C to +8S·C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


OPA2604AP 
8-Pin Plastic DIP 
006 
OPA2604AU 
80-8 
Surface-Mount 
182 


BURR - BROWN® 
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Dual Wideband, 
Low Power Voltage Feedback 
OPERATIONAL 
AMPLIFIER 


• 
LOW POWER: 
50mW/Chan. 


• 
UNITY GAIN STABLE 
BANDWIDTH: 


360MHz 


• 
FAST SETTLING 
TIME: 20n5 to 0.01% 


• 
LOW HARMONICS: 
-77dBc 
at 5MHz 


• 
DIFFERENTIAL 
GAIN/PHASE 
ERROR: 


0.01 %/0.025° 


• 
HIGH OUTPUT CURRENT: 
85mA 


• 
HIGH RESOLUTION 
VIDEO 


• 
BASEBAND 
AMPLIFIER 


• 
CCD IMAGING 
AMPLIFIER 


• 
ULTRASOUND 
SIGNAL 
PROCESSING 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
ACTIVE 
FILTERS 


• 
HIGH SPEED INTEGRATORS 


• 
DIFFERENTIAL 
AMPLIFIER 


The OPA2650 is a dual, low power, wideband voltage 
feedback operational amplifier. It features a high band- 
width of 360MHz as well as a l2-bit settling time of 
only 20ns. The low distortion allows its use in commu- 
nications applications, 
while the wide bandwidth 
and 
true differential 
input stage make it suitable for use in 
a variety of active filter applications. 
Its low distortion 
gives 
exceptional 
performance 
for telecommunica- 
tions, medical imaging and video applications. 


The OPA2650 
is internally 
compensated 
for unity- 
gain stability. This amplifier 
has a fully symmetrical 
differential 
input due to its "classical" 
operational 
amplifier circuit architecture. 
Its unusual combination 
of speed, accuracy and low power make it an outstand- 
ing choice for many portable, multi-channel 
and other 


high speed applications, 
where power is at a premium. 


The OPA2650 
is also available 
in single (OPA650) 
and quad (OPA4650) 
configurations. 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPA2650P. 
U, E 
OPA2650PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
0 


FREQUENCY 
RESPONSE 
It) 


Closed-Loop 
Bandwidth(2) 
G = +1 
360 
*(1) 
MHz 
CD 


G = +2 
108 
* 
MHz 
C\I 


G = +5 
32 
<- 
MHz 


~ 
G = +10 
16 
* 
MHz 
Gain Bandwidth 
Product 
G ~ +5 
160 
MHz 
0 
Bandwidth 
for 0.1dB Flatness(2) 
G = +2 
21 
* 
MHz 
Slew Rate(3) 
G = +1, 2V Slep 
240 
* 
VlIlS 
Over Temperature 
Range 
220 
::: 
VlIlS 


Rise Time 
G = +1, 0.2V Slep 
1 
* 
ns 


Fall Time 
G = +1, 0.2V Slep 
1 
:;: 
ns 
Settling Time 
0.01% 
G = +1, 2V Step 
20 
* 
ns 
0.1% 
G = +1, 2V Step 
11 
',' 
ns 


1% 
G = +1, 2V Step 
6.7 
:;: 
ns 
tJ) 
Spurious 
Free Dynamic 
Range 
G = +1, f = 5.0MHz, Vo = 2Vp-p 
RL = 1000 
72 
::: 
dB 
a: 
RL = 4020 
77 
* 
dB 
W 
Differential 
Gain 
G = +2, NTSC, Vo = l.4Vp-p, 
RL = 1500 
0.01 
* 
% 
u: 
Differential 
Phase 
G = +2, NTSC, Vo = l.4Vp-p, 
RL = 1500 
0.025 
* 


Degrees 
Crosstalk(2) 
Input Referred, 5MHz, Channel-te-Channel 
-84 
-,' 
dB 
::::i 
INPUT OFFSET VOLTAGE 
Input Offset Voltage 
VCM = OV 
±1 
±5 
±1 
±3 
mV 
C. 


Average Drift 
±3 
-,' 
IlvrC 
:E 
Power Supply Rejection (+Vs) 
Input Referred, Vs = ±4.5V to ±5.5V 
60 
76 
70 
::: 
dB 
« 
(-Vs) 
47 
54 
50 
* 


dB 


INPUT BIAS CURRENT 
..J 
Input Bias Current 
VCM 
= OV 
5 
20 
',' 
10 
IlA 
« 
Over Temperature 
Range 
30 
20 
IlA 
Input Offset Current 
VCM = OV 
0.5 
1 
0.2 
0.5 
IlA 
Z 


Over Temperature 
Range 
3 
2 
IlA 
0 
INPUT NOISE 


~ 


Input Voltage Noise 
Noise Density, f = 100Hz 
43 
* 


nVl,iHz 
f= 
10kHz 
9.4 
* 


nV/-.iHz 
a: 
f ~ 1MHz 
8.4 
* 
nV/-.iHz 


Integrated 
Noise 
W 


fa = 10Hz to l00MHz 
84 
* 
,..tVrms 
C. 


Input Bias Current Noise 
pN-.iHz 
0 
Noise Density, 
f:::: 0.1MHz 
1.2 
:;: 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±2.8 
* 
V 
Over Temperature 
Range 
±2.2 
* 
V 
Common-Mode 
Rejection 
Input Referred, VCM = ±0.5V 
65 
90 
70 
* 
dB 


INPUT IMPEDANCE 
Differential 
15111 
* 
Kn II pF 


Common-Mode 
16111 
* 
MO II pF 
OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
Vo = ±2V, RL = 1000 
45 
51 
47 
:;: 
dB 
Over Temperature 
Range 
43 
45 
dB 


OUTPUT 
Voltage Output 
Over Temperature 
Range 
No load 
±2.2 
±3.0 
±2.4 
* 
V 


RL = 2500 
±2.2 
±2.5 
±2.4 
* 
V 


RL = 1000 
±2.0 
±2.3 
±2.2 
<. 
V 
Output Current, Sourcing 
75 
110 
:;: 
* 
mA 
Over Temperature 
Range 
65 
:I: 
mA 


Output Current, Sinking 
65 
85 
." 
* 


mA 
Over Temperature 
Range 
35 
* 


mA 
Short Circuit Current 
150 
:;: 
mA 
Output Resistance 
f < 100kHz, G = +1 
0.08 
:;: 
0 


POWER SUPPLY 
Specified Operating 
Voltage 
±5 
* 
V 
Operating 
Voltage Range 
±4.5 
±5.5 
:;: 
* 
V 
Quiescent 
Current 
Both Channels, 
Vs = ±5V 
±11 
±15.5 
:;: 
±13.5 
mA 
Over Temperature 
Range 
±17.5 
',' 
±16 
mA 


THERMAL 
CHARACTERISTICS 
Temperature 
Range 
Specification: 
P, U, E, PB, UB 
-40 
+85 
* 
::: 
"C 


Thermal 
Resistance, 
8JA 
Junction to Ambient 
P 
8-Pin DIP 
100 
:;: 
"CIW 
U 
SO-8 
125 
:;: 
"CIW 


E 
MSOP-8 
150 
<- 
"CIW 


NOTES: (1) An asterisk (*) specifies the same value as the grade to the left. (2) Frequency 
response can be strongly 
influenced 
by PC board parasitics. 
The 
demonstration 
boards show low parasitic layouts for this part. Refer to the demonstration 
board layout for details. (3) Slew rate is rate of change from 10% to 90% 


of output voltage step. 


BURR-BROWNe 
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Supply Voltage. 
. 
±5.5V 


Internal Power Dissipation 
. 
See Thermal Characteristics 


Differential 
Input Voltage. 
. 
. 
±1.2V 


Input Voltage Range.. 
. 
±Vs 


Storage Temperature 
Range: P, PS, U, US, E 
-40 


DC 
to +125°C 


Lead Temperature 
(DIP, soldering, 
1Os) 
+300'C 


(SO-8 and MSOP-8. soldering, 
3s) 
+260'C 


Junction Temperature 
(TJ).. 
. 
+175°C 


For Immediate Assistance, Contact Your Local Salesperson 
A ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


Electrostatic 
discharge can cause damage ral1ging from per- 
formancedegradation 
to complete device failure. Burr-Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection methods. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER<'I 
RANGE 
MARKING!') 
NUMBER!') 


OPA2650P 
a-Pin Plastic DIP 
006 
--40'C to +85'C 
OPA2650P 
OPA2650P 
OPA2650PB 
8-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA2650PB 
OPA2650PB 


OPA2650U 
SO-8 Surtace Mount 
182 
--40'C to +85'C 
OPA2650U 
OPA2650U 


OPA2650UB 
80-8 
Surface Mount 
182 
-40°C to +85°C 
OPA2650UB 
OPA2650UB 


OPA2650E 
MSOP-8 
337 
--40'C to +85'C 
B50 
OPA2650E-250 
OPA2650E-2500 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, 
see end of data 
sheet, 
or Appendix 
C of Burr-Brown 
Ie Data 
Book. 
(2) The "B" grade 
will be marked 
with a "B" 


by pin 8. (3) The MSOP-8 is available on 7" tape and reel with 250 parts, and on 14" tape and reel with 2500 parts. For example, ordering 250 pieces of "OPA2650E- 
250" will get a single 250 piece tape and reeL Refer to Appendix B of Burr·Brown Ie Data Book for detailed Tape and Reel Mechanical information. 


The information provided herein is believed to be reliable; however, BURR·BROWN assumes no responsibility for inaccuracies or omissions. BURR·BROWN assumes no responsibility for the use 


of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent rights or licenses to any of the 


circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 
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Dual Wideband, 
Low Power, Current Feedback 
OPERATIONAL 
AMPLIFIER 


• 
UNITY GAIN STABLE 
BANDWIDTH: 
800MHz 


• 
LOW POWER: 50mW/Chan. 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERRORS: 
0.01%/0.03° 


• 
HIGH SLEW RATE: 1700V/lls 


• 
PACKAGE: 
8-Pin DIP, SO-8 and MSOP-8 


• 
MEDICAL 
IMAGING 


• 
HIGH-RESOLUTION 
VIDEO 


• 
HIGH-SPEED 
SIGNAL 
PROCESSING 


• 
COMMUNICATIONS 


• 
PULSE AMPLIFIERS 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
MONITOR 
PREAMPLIFIER 


• 
CCD IMAGING 
AMPLIFIER 


The OPA2658 
is a dual, ultra-wideband, 
low power 
current feedback video operational 
amplifier featuring 
high slew rate and low differential 
gain/phase 
error. 


The current feedback design allows for superior large 
signal bandwidth, 
even at high gains. The low differ- 
ential 
gain/phase 
errors, 
wide 
bandwidth 
and 
low 


quiescent current make the OPA2658 
a perfect choice 
for numerous 
video, 
imaging 
and communications 
applications. 


The OPA2658 
is optimized 
for low gain operation, 
and is also available 
in single, 
OPA658 
and quad, 


OPA4658 
configurations. 


BURR-BROWNe 
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SPECIFICATIONS 


OPA2658P. 
U. E 
OPA2658UB 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
RESPONSE 


Closed-Loop 
Bandwidth(2) 
G = +1(3) 
800 
*(1) 
MHz 


G = +2 
500 
300 
* 
MHz 


G = +5 
210 
'.' 
MHz 


G = +10 
130 
* 
MHz 


Bandwidlh 
for O.ldB 
Flalness(2) 
Vo < 0.5Vp-p 
135 
::: 
MHz 


Slew Rate(4) 
1- 


G = +2. 2V Slep 
. 
1700 
1000 
::: 
V!~s 


Over Temperature 
Range 
1500 
900 
* 


V!~s 
Settling Time: 0.01 % 
G = +2, 2V Slep 
15 
::: 
ns 


0.1% 
G = +2, 2V Slep 
12.6 
* 
ns 


1% 
G = +2, 2V Slep 
4.8 
* 


ns 


Spurious 
Free Dynamic 
Range 
f = 5MHz. G = +2, Vo = 2Vp-p 
68 
::: 
dB 
I = 20M Hz, G = +2, Vo = 2Vp-p 
56 
:;: 
dB 


Third-Order 
Intercept 
Point 
f = 10MHz, 4dBm, Each Tone 
39 
* 


dBm 


Differential 
Gain 
G = +2, NTSC, Vo = 1.4Vp-p, RL = 150n 
0.01 
* 
% 


Differential 
Phase 
G = +2. NTSC, Vo = 1.4Vp-p, RL = 150n 
0.03 
* 


degrees 
Crosstalk 
Input Referred, SMHz, Channel-la-Channel 
-78 
* 


dB 


OFFSET VOLTAGE 
Input Offset Voltage 
VCM = OV 
±3 
±5.5 
±2 
±4.5 
mV 
Over Temperature 
Range 
±5 
±8 
±4 
±7 
mV 


Power Supply Rejection 
Input Referred, Vs = ±4.5 to ±5.5V 
55 
64 
58 
68 
dB 


INPUT BIAS CURRENT 
Non-Inverting 
VCM = OV 
±4.0 
±30 
::: 
±18 
~A 
Over Temperature 
Range 
±10 
±80 
:;: 
±35 
~A 
Inverting 
VCM = OV 
±2.9 
±35 
* 
* 


~A 


Over Temperature 
Range 
±30 
±75 
:;: 
* 


~A 


NOISE 
Input Voltage Noise 
nV/.fHz 
Noise Density: f = 100Hz 
16 
* 
I = 10kHz 
3.6 
::: 
nV/.fHz 


f ~ 1MHz 
3.2 
:;: 
nVNHz 


Integrated 
Noise: 


fs = 100Hz to 200M Hz 
45 
::: 
~Vrms 


Input Bias Current Noise Density 


pAl.fHz 
Inverting: f 2: 1MHz 
32 
* 
Non-Inverting: 
f ~ 1MHz 
11.9 
:;: 
pAl.fHz 


INPUT VOLTAGE 
RANGE 


Common-mode 
Input Range 
±2.9 
:;: 
V 


Over Temperature 
Range 
±2.5 
* 


V 
Common-mode 
Rejection 
Input Referred, VCM = ±lV 
45 
50 
* 


:;: 
dB 
INPUT IMPEDANCE 
Non-Inverting 
500 111 
:;: 
kn II pF 
Inverting 
50 
* 
n 


OPEN-LOOP 
TRANSIMPEDANCE 


Open-loop 
Transimpedance 
Vo = ±2V, RL = loon 
150 
180 
200 
* 
kn 


Over Temperature 
Range 
100 
150 
kn 


OUTPUT 
Voltage Output 
No Load 
±2.7 
±3.0 
:;: 
:;: 
V 


Over Temperature 
Range 
±2.5 
±2.8 
:;: 
:;: 
V 


Voltage Oulpul 
RL = 250n 
±2.7 
±2.9 
* 


:;: 
V 


Over Temperature 
Range 
±2.5 
±2.8 
* 
* 
V 


Voltage Output 
RL = lOon 
±2.2 
±2.6 
* 
* 
V 


Over Temperature 
Range 
±2.0 
±2.4 
:;: 
* 
V 


Output Current, Sourcing 
80 
120 
:;: 
* 


mA 
Over Temperature 
Range 
70 
',' 
mA 
Output Current, Sinking 
60 
80 
:;: 
',' 
mA 
Over Temperature 
Range 
35 
* 


mA 
Short Circuit Current 
150 
:;: 
mA 
Output Resistance 
f < 100kHz, G = +2 
0.06 
* 


n 


POWER SUPPLY 
Specified Operating 
Voltage 
±5 
:;: 
V 


Operating 
Voltage Range 
±4.5 
±5.5 
::: 
* 
V 


Quiescent 
Current 
Both Channels, 
Vs = ±5V 
±10 
±15.5 
* 
±11.5 
mA 
Over Temperature 
+11 
±17 
::: 
±13 
mA 
THERMAL 
CHARACTERISTICS 
Temperature 
Range 
Specification: 
P, U, E, US 
-40 
+85 
* 


::: 
·C 


Thermal 
Resistance, 
8JA 


P 8-Pin DIP 
100 
:;: 
·CIW 


U SO-8 
125 
:;: 
·CIW 
E MSOP-8 
150 
:;: 
·CIW 


NOTES; (1) An asterisk 
(*) specifies 
the same value as the grade 
10 Ihe left. (2) Frequency 
response can be strongly Influenced 
by PC bOard parasltlcs. 
The 


demonstration 
boards show low parasitic 
layouts 
for this part. Refer to the demonstration 
board layout for details. 
(3) At G = +1, RFB = 560n 
for DIP and 
MSOP-8, and 4020 
for SO-8. (4) Slew rate is rate of change from 10% to 90% of output voltage step. 
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A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 
Supply Voltage. 
. 
±5.5V 


Internal Power 
Dissipation 
. 
. See Thermal 
Characteristics 
Differential Input Voltage. 
. 
±1.2V 
Input Voltage Range.. 
. 
±Vs 


Storage Temperature Range: P, U. US, E 
-40°C 
to +125°C 


Lead Temperature 
(DIP, soldering, 
10s) . 
. 
+300'C 
(SO-8 and MSOP-8, soldering, 
3s) 
+260'C 


Junction Temperature (TJ).. 
. 
+175QC 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions_ Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circujts may 
be more susceptjble to damage because very small parametric 
changes 
could cause the device not to meet its published •• 


specifications. 
•• 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 
MARKING!') 
NUMBER!') 


OPA2658P 
8·Pin Plastic DIP 
006 
-400C 
to +85°C 
OPA2658P 
OPA2658P 
OPA2658U 
80-8 
Surface Mount 
182 
-40°C 
to +85°C 
OPA2658U 
OPA2658U 


OPA2658UB 
80-8 
Surface Mount 
182 
-40°C 
to +85°C 
OPA2658UB 
OPA2658UB 


OPA2658E 
8-Pin MSOP-8 
337 
-400C 
to +85°C 
B58 
OPA2658E-250 
OPA2658E-2500 


NOTE: 
(1) For detailed 
drawing and dimension 
table, see end of data sheet, or Appendix 
C of Burr-Brown 
IC Data Book. (2) The "B" grade will be marked with a 


"B" by pin 8. (3) The 
MSOP-8 
is available 
on r tape and reel with 250 parts, and on 14" tape and reel with 2500 
parts. For example, 
ordering 
250 pieces 
of 


"OPA2658E-250" 
will get a single 250 piece tape and reel. Refer to Appendix 
B of Burr-Brown 
IC Data Book for detailed Tape and Reel Mechanical 
information. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN_ 
'E:lE:lI 
Burr-Brown Ie Data Book 


BURR 
- BROWNQIl 
IElElI 


Dual, Wide Bandwidth 
OPERATIONAL TRANSCONDUCTANCE AMPLIFIER 


• 
370MHz 
BANDWIDTH 


• 
58mAlns 
SLEW 
RATE 


• 
HIGH OUTPUT 
CURRENT: 
±75mA 


• 
400Mbitis 
DATA RATE 


• 
VOLTAGE-CONTROLLED 
CURRENT 
SOURCE 


• 
ENABLEIDISABLE 
FUNCTION 


• 
HEAD 
DRIVE AMPLIFIER 
FOR ANALOGI 
DIGITAL 
VIDEO TAPES 
AND DATA RE- 
CORDERS 


• 
LED AND LASER 
DIODE DRIVER 


• 
HIGH CURRENT 
VIDEO 
BUFFER 
OR LINE 
DRIVER 


• 
RF OUTPUT 
STAGE 
DRIVER 


• 
HIGH DENSITY 
DISK DRIVES 


The OPA2662 
is a versatile 
driver device 
for ultra 
wide-bandwidth 
systems, 
including 
high-resolution 
video. RF and IF circuitry, communications 
and test 
equipment. 
The OPA2662 
includes two power volt- 
age-controlled 
current 
sources, 
or 
operational 
transconductance 
amplifiers (OTAs), in a l6-pin DIP 
or SOL-16 package and is specified for the extended 
industrial 
temperature 
range (-40°C 
to +85°C). The 


output current is zero-for-zero 
differential 
input volt- 
age. The OT As provide a 250MHz large-signal 
band- 
width. 
a 58mAlns slew rate, and each current source 


delivers 
up to ±75mA output current. 


The transconductance 
of both OT As can be adjusted 
between 
pin 5 and 
-Vcr: 
by an external 
resistor, 


allowing bandwidth, 
quiescent current, harmonic dis- 
tortion and gain trade-{)ffs to be optimized. 
The out- 
put current 
can be set with a degeneration 
resistor 
between 
the emitter 
and GND. The current 
mirror 
ratio between 
the collector 
and emitter 
currents 
is 


fixed to three. Switching 
stages compatible 
to logic 


TTL levels make it possible to turn each OTA sepa- 
rately on within 
30ns and off within 
200ns at full 
power. 


BURR·BRQWNe 
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SPECIFICATIONS 


ELECTRICAL 


DC-SPECIFICATIONS 


AI vco = ±5V, F\, = 7500, 
T. = +25'C, 
and configured 
as noted under "CONDITIONS'. 


OPA2662AP, 
AU 
CO 
CO 
PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
N 


OTA INPIIT 
OFFSET 
VOLTAGE 
~ 
Initial 
RE = 5OkO, Re = 4O11 
12 
±30 
mV 
vs Temperature 
35 
~V"C 
0 
vs Supply (tracking) 
Vcc = ±4.5V to ±5.5V, RE = 5OI<ll, Rc = 1kn 
27 
dB 
vs Supply (oon-tracking) 
Vcc = +4.5V to +5.5V, Re = 5Okll, 
Rc = 1kn 
15 
dB 
vs Supply (oon-tracking) 
Vcc = -4.5V 
to -6.5V, 
RE = SOkll, Rc = 1kn 
40 
dB 
Matchlng 
2 
±7 
mV 


OTA B-lNPUT 
BIAS CURRENT 
Initial 
Re = toon, 
Re = 4O11 
1 
-11+5 
~ 
tJ) 
vs Temperature 
-5 
nA/'C 
vs Supply (tracking) 
Vcc = ±4.5V to ±5.5V, Re = SOkll, Rc = lkn 
60 
nAN 
a: 
vs Supply (non-tracking) 
Vcc = +4.5V to +5.5V, Re = 5OI<ll, Rc = 1kn 
160 
nAN 
W 
vs Supply (oon-tracking) 
Vcc = -4.5V 
to -6.5V, 
RE = SOkll, Rc = 1kn 
40 
nAN 
u: 
Matching 
0.2 
±1 
~ 


OTA e-oUTPllf 
BIAS CURRENT 
Re = 100n, 
Rc = 1kn 
::J 
Initial 
0.5 
~.51+1.5 
mA 
Q. 


vs Temperature 
1.5 
~ 
:E 
vs Supply (tracking) 
Vcc = ±4.5V to ±5.5V 
72 
~ 
vs Supply (oon-tracking) 
Vcc = +4.5V to +5.5V 
236 
~ 
<I: 
vs Supply (oon-tracking) 
Vcc = -4.5V 
to -5.5V 
92 
~AN 
..J 
Matching 
0.06 
±D.5 
mA 
<I: 
B-lNPUT 
IMPEDANCE 
Z 
Impedance 
10= ±t7mA 
4.5111.5 
Mil 
II pF 
0 
OTA INPUT NOISE 
Input Noise Voltage Density 
I = 204<Hzto 100MHz 
4.4 
nVNHz 
~ 
Output Noise Current Density 
0.09 
nAl.JHz 
SignaJ-to-Noise 
Ratio 
SIN = 20 log • (0.7NN 
• -IsMHz) 
97 
dB 
a: 
OTA C-RATED 
0UTPI1f 
W 
Output Voltage Compliance 
Ie = ±5mA, Re = loon, 
Re = 1kll 
±3.4 
V 
Q. 


Output Current 
Rc = 4Oll, Re = 10011 
±75 
mA 
0 
V'" =±3V 
Output Impedance, 
re 
10 = ±17mA 
4.5116.5 
kn II pF 


OTA E-RATED 
0UTPI1f 
Voltage Output 
Re = 100ll, 
Rc = 4O11 
±3.0 
V 
DC Current Output 
He = 100n. Re = 4O11 


V'" = ±4V 
±25 
mA 
Voltage Gain 
V•• =±2.5V 
RE = 100n 
0.86 
VN 
RE = SOkn 
0.96 
VN 
Output Impedance, 
rE 
10 = ±17mA 
16112.2 
llll 
pF 


POWER SUPPlY 
Ratad Voltage 
RE = 5OkO, Rc = 1kll 
±4.5 
±5.5 
VDC 
Denoted Perfonnance 
RE = 5OkO, Rc = 40ll 
±3 
±6 
VDC 
Positive Quiescent 
Current 
Ro = 7500, 
RE = SOkll, Rc = 1kll, 
+15 
+17 
+18 
mA 
lor boIh OTAsiA) 
Both Channels 
Enablad 
Positive Quiescent 
Current 
Ro = 75CXl, He = 5Okll, 
Rc = 1kll, 
+4 
mA 
lor boIh OT AstA) 
Both Channels 
Disabled 
Quiescent 
Current 
Range 
Programmable 
Ro = 3kll 
to 30ll 
±3 
±65 
mA 


TEMPERATURE 
RANGE 
Specification 
Ambient Temperature 
-40 
+85 
'C 
Thermal 
Resistance, 
8.•• 
AP 
90 
'CIW 
AU 
100 
'CIW 


NOTES: (1) Characterization 
sample. (2) "Typical Values' 
are Mean values. The average 01 the two amplifoers is usad lor amplifier specifIC parameters. 
(3) "Min' 


and "Max" Values are mean ±3 Standard Deviations. Worst case 01the two amplifiers (Mean ±3 Standard Deviations) 
is used lor amplifier specific parameters. 
(4) 


1-0 typically 2mA less than 1'0 due to OTA C-outpul 
Bias Current and TIL 
Select Circun Current. 


The inlonnation 
providad herein is believad to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies orornissions. 
BURR-BROWN 
assumes 


no responsibilily 
lor the use 01this inlonnation, 
and all use of such in!ormation shall be entirely at the use(s own risk. Prices and specifications 
are subjeclto 
change 


without notice. No patent rights or licenses to any 01the cirwits 
describad herein are implled or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product lor use in life support devices and/or systems. 
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SPECIFICATIONS 
(CONT) 


ELECTRICAL 
Ae-SPECIFICATION 
Typical at Vcc = ±SVDC, 
Ra = 7500, 
Ie = 1!J7.5mA (V •• = 2.5Vpp, RE = 1(00), 
Ie = ±75mA (V•• = 2.5Vpp, Re = 5OO), Rsa.o.ce = soo. and T. = +25°C, unless 
otherwise 
noted. 


I 
OPA2662AP, 
AU 


PARAMETER 
CONDITIONS 
I - 


TYP 
I 
MAX 
UNITS 


FREQUENCY 
DOMAIN 


LARGE 
SlGNAI. 
BANDWlDT1t 
Ie = 1!J7.smA 
RE = 1000, 
He = son 
150 
101Hz 


Ie = ±75mA 
RE = 1000, 
He = 250 
200 
101Hz 


Ie = 1!J7.5mA (Optimized) 
RE = 1000, 
He = 500, CE = 5.6pF 
370 
101Hz 


Ie = ±75mA (Optimized) 
RE = 1000, 
He = 250, CE = 5.6pF 
250 
101Hz 


GROUP 
DElAY 
TIME 
Re = 1000, 
He = SOO 
Measured 
Inpullo 
Ou1put 
BIoE 
1.2 
ns 


(Demo Board Used) 
BloC 
2.5 
ns 


HARMONIC 
DlSTORTlON 
5econd 
Harmonic 
f = lOMHz, Ie = ±37.5mA 
->l1 
dBc 
Third Harmonic 
->l7 
dBc 
Second Harmonic 
f = 10MHz, Ie = ±75mA 
->l3 
dBc 
Third Harmonic 
-32 
dBc 
5econd 
Hannonic 
f = 3OMHz, Ie = ±37.5mA 
-29 
dBc 
Third Harmonic 
->l2 
dBc 
5econd 
Harmonic 
f = 3OMHz, Ie = ±75mA 
-30 
dBc 
Third Hannonic 
-25 
dBc 
5econd 
Harmonic 
f = SOMHz, Ie = ±37.5mA 
->l1 
dBc 
Third Hannonic 
-30 
dBc 
Seoond Hannonic 
f = 5OMHz, Ie = ±75mA 
-28 
dBc 
Third Hannonic 
-23 
dBc 


CROSSTALK 
Typical Curve Number 3 
Ie = ±37.5mA, 
f = 30MHz 
-51 
dB 
Ie = ±75mA, f = 30MHz 
-56 
dB 


FEEDT1tROUGH 
011 Isolation 
RE = 1000. f = 30MHz 
-90 
dB 
RE = 500, f = 30MHz 
-90 
dB 


TIME OOMAIN 
Rise Time 
10%1090% 
75mA Step Ie 
2 
ns 
l50mA 
Step Ie 
2.6 
ns 
Slew Rate 
Ie = 75mA 
37.5 
mAIns 


le= 
l50mA 
58 
mAIns 


OPA2662AP, 
AU 


PARAMETER 
CONDITIONS 
MlN 
TYP 
MAX 
UNITS 


ENABLE 
INPUTS 
Logic 1 Voltage 
2 
Vcc + 0.6 
V 
Logic 0 Voltage 
0 
0.8 
V 
Logic 1 Current 
VseL = 2.0V 10 5V 
0.8 
1.1 
10 
JIA 
Logie 0 Currenl 
VseL = OV to 0.8V 
-1 
0.05 
JIA 


SWITCHING 
CHARACTERISTICS 
Ie = l5OmAp-p, 
f = 5MHz 
EN 10 Channel ON Time 
90% Point of Vo = Wp-p 
30 
ns 
EN 10 Channel OFF nme 
10% Point of Vo = Wp-p 
200 
ns 
Switching 
Transient, 
Positive 
(Measured 
While SwUching 
30 
mV 
SwUching Transient, 
Negative 
Between the Grounded 
Channels) 
~ 
mV 
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SPECIFICATIONS 
(CONT) 


ELECTRICAL (Full Temperature Range -4Q°C to +85°C) 


AI Va; 
; ±5VDC. 
Aa; 
7500. 
T.; 
T•••• lo T""". 
unless otherwise 
noted. and configured 
as noted under "CONDITIONS". 


PARAMETER 


OTA INPUT OFFSET 
VOlTAGE 
IniliaJ 
Matching 


OTA "'PUT 
BIAS CURRENT 
Initial 
Matching 


OTA TRANSCONDUCTANCE 
Transcon<lJclance 


OTA e-RATED 
0UTPt1T 
Output Voltage Compliance 


POWER SUPPLY 
Positive Quiescent 
Current lor both OTAsl4) 


OPA2662AP, 
AU 


CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RE ; 
501<0.Rc ; 400 
12 
±36 
mV 


2 
±72 
mV 


RE; 
1000. Re ; 400 
-1.9 
1 
5.9 
J1A 
-12 
0.2 
12 
J1A 


Ie; 
75mA, RE; 
0 
580 
610 
mAN 


Ie ; ±SmA. RE ; 
lOOll. 
Rc ; 
160 
±32 
V 


Aa ; 7500. 
Re ; 5OIcll, Rc ; 
1kG, 
+8 
+17 
+25 
mA 
Both Channels 
Selected 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. 
ESD can cause damage ranging from 


subtle performance 
degradation 
to complete 
device failure. 


Precision 
integrated 
circuits 
may be more susceptible 
to 
damage because very small parametric 
changes could cause 
the device not to meet published specifications. 


Burr-Brown's 
standard 
ESD test method 
consists 
of five 
)OOOVpositive and negative discharges () OOpFin series with 
1.5ill) applied to each pin. 
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Power Supply Voltage 
..........................................................•.•...•.....•. 
±6V 
Input Voltage(') 
•.•...•.............•.•.............•.......•..................... 
±Va; 
to ±C.7V 
Operating Temperature 
..............................•.................... 
--40"C to +85"<: 
Storage Temperature ....•.......•.•.....•.•.•.......•...•...........•.... 
--4O"C to + 125"<: 
Junction Temperature 
+175"<: 
Lead Temperature 
(soldering, 
105) •.•........•..•.••.•..•.•.•.•..•..•........•.•. +3OO"C 


Digital Input Voltages 
(EN,. EN,) .•.•.•.•...•....•.•..........•. -{).5to 
+Va; +C.7V 


NOTE: (1) Inputs are intemally _-clamped 
to ±VC<' 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


OPA2662AP 
16-Pin Plastic DIP 
180 
--4O"C to +85"<: 
OPA2662AU 
SOL-16 Surface Mount 
211 
--4O"C to +85"<: 


BURR-BROWN® 
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.$ofeeqbL~N 
Dual Wideband, Voltage Feedback 
OPERATIONAL AMPLIFIER With Disable 


• 
WIDEBAND +5V OPERATION: 220MHz (G = 2) 


• 
HIGH OUTPUT CURRENT: 
150mA 


• 
OUTPUT VOLTAGE 
SWING: ±4.0V 


• 
HIGH SLEW RATE: 1800V/JlS 


• 
LOW SUPPLY CURRENT: 
6.4mAlCh. 


• 
LOW DISABLED 
CURRENT: 
200!JAICh. 


• 
ENABLE/DISABLE 
TIME: 25ns/100ns 


The OPA2680 represents a major step forward in unity 
gain stable, voltage feedback op amps. A new internal 
architecture 
provides slew rate and full power band- 


width previously found only in wideband current feed- 
back op amps. A new output stage architecture delivers 
high currents with a minimal headroom 
requirement. 


These combine to give exceptional single supply opera- 
tion. Using a single +SV supply, the OPA2680 
can 


deliver a 1V to 4V output swing with over lOOrnAdrive 
current and lS0MHz bandwidth. This combination 
of 
features makes the OPA2680 an ideal RGB line driver 
or single supply ADC input driver. 


• 
VIDEO LINE DRIVING 


• 
xDSL LINE DRIVER/RECEIVER 


• 
HIGH SPEED IMAGING 
CHANNELS 


• 
ADC BUFFERS 


• 
PORTABLE 
INSTRUMENTS 


• 
TRANSIMPEDANCE 
AMPLIFIERS 


• 
ACTIVE 
FILTERS 


The OPA2680's 
low 6.4mA1ch. supply current is pre- 
cisely trimmed at 2S°C. This trim, along with low tem- 
perature drift, guarantees lower maximum supply current 
than competing products. System power may be reduced 
further using the optional disable control pin (SO-14 
package only). Leaving this disable pin open, or holding 
it high, will operate the OPA2680N normally. If pulled 
low, the OPA2680N supply current drops to less than 
400~ 
while the output goes into a high impedance state. 
This feature may be used for either power savings or to 
implement video MUX applications. 


SINGLES 
DUALS 


Voltage Feedback 
OPA680 
OPA2680 


Current 
Feedback 
OPA681 
OPA2681 


BURR - BROWNe 
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SPECIFICATIONS: Vs = ±5V 


OPA2680P, 
U, N 


TYP 
GUARANTEED 
0co 
QOCte 
-40°Cto 
MINI 
TEST 
CD 
PARAMETER 
CONDITIONS 
+25°C 
+25OCI') 
70°C(3) 
+85OC(3) 
UNITS 
MAX 
LEVELll) 
N 


AC PERFORMANCE 
(Figure 
1) 
~ 
Small Signal Bandwidth 
G = +1, Vo = 0.5Vp-p, RF = 25n 
400 
MHz 
Typ 
C 
G = +2, Vo = 0.5Vp-p 
220 
210 
200 
190 
MHz 
Min 
B 
0 


G = +10, Vo = 0.5Vp-p 
30 
20 
- 
- 
MHz 
Min 
B 
Gain·Bandwidth 
Product 
G~ 10 
300 
200 
- 
- 
MHz 
Min 
B 
Bandwidth for O.1dB Gain Flatness 
G = +2, Vo < 0.5Vp-p 
30 
MHz 
Typ 
C 
Peaking at a Gain of +1 
Vo<0.5Vp-p 
4 
dB 
Typ 
C 


Large Signal Bandwidth 
G = +2, Vo = 5Vp-p 
175 
MHz 
Typ 
C 
Slew Rate 
G = +2, 4V Step 
1800 
1400 
1200 
900 
VI~s 
Min 
B 
RiselFall Time 
G = +2, Vo = 0.5V Step 
1.4 
- 
- 
- 
ns 
Max 
B 
en 
G = +2, Vo= 
5V Step 
2.8 
- 
- 
- 
ns 
Max 
B 
a: 
Settling Time to 0.02% 
G = +2, Vo= 2V Step 
- 
ns 
Typ 
C 
0.1% 
G = +2, Vo= 2V Step 
- 
ns 
Typ 
C 
W 


Harmonic Distortion 
G = +2, f = 5MHz, Vo = 2Vp-p 
u: 


2nd Harmonic 
RL = loon 
-68 
-63 
- 
- 
dBc 
Max 
B 


RL ~ 500n 
-60 
-70 
- 
- 
dBc 
Max 
B 
..J 


3rd Harmonic 
RL = lOOn 
-80 
-75 
- 
- 
dBc 
Max 
B 
Q. 


RL~ 500n 
-88 
-85 
- 
- 
dBc 
Max 
B 


== 


Channel·le-Channel 
Crosstalk 
f = 5MHz 
-70 
dBc 
Typ 
C 


Input Vortage Noise 
f> lMHz 
4.8 
- 
- 
- 
nV/v'Hz 
Max 
B 
« 


Input Current Noise 
f> 1MHz 
2.5 
- 
- 
- 
pNv'Hz 
Max 
B 
..J 


Differential Gain 
G = +2, NTSC, Vo = l.4Vp, 
RL = 150 
0.05 
% 
Typ 
C 
Differential Phase 
G = +2, NTSC, Vo = 1.4Vp, RL = 150 
0.03 
deg 
Typ 
C 
« 
DC PERFORMANCEI') 
Z 


Open-Loop 
Voltage Gain (AoJ 
Vo±2V, 
RL= lOOn 
62 
56 
54 
52 
dB 
Min 
A 
0 
Input Offset Voltage 
VCM = OV 
±1.0 
±4.5 
- 
- 
mV 
Max 
A 
Average Offset Voltage Drift 
VCM = OV 
- 
- 
~vrc 
Max 
B 


~ 


Input Bias Current 
VCM = OV 
+8 
+14 
- 
- 
~ 
Max 
A 
Average Bias Current Drift 
VCM = OV 
- 
- 
nNOC 
Max 
B 
a: 
Input Offset Current 
VCM = OV 
±D.l 
±D.7 
- 
- 
~A 
Max 
A 
Average Offset Current Drift 
VCM = OV 
- 
- 
nNOC 
Max 
B 
W 
INPUT 
Q. 


Common·Mode 
Input Range (CMIR)I') 
±3.5 
±a.4 
- 
- 
V 
Min 
A 
0 
Common-Mode 
Rejection (CMR) 
VCM = ±1V 
59 
56 
- 
- 
dB 
Min 
A 
Input Impedance 
Differential-Mode 
VCM = 0 
- 
knll 
pF 
Typ 
C 
Common-Mode 
VCM = 0 
- 
Mnll 
pF 
Typ 
C 


OUTPUT 
Voltage Output Swing 
No Load 
±4.0 
±a.8 
±3.7 
±3.6 
V 
Min 
A 
lOOn Load 
±3.9 
±a.7 
±3.6 
±3.3 
V 
Min 
A 
Current Output, Sourcing 
Vo=O 
+190 
+160 
+140 
+80 
mA 
Min 
A 
Current Output, Sinking 
Vo=O 
-150 
-135 
-130 
-80 
mA 
Min 
A 
Closed-Loop 
Output Impedance 
G = +2, f = 100kHz 
0.03 
n 
Typ 
C 


DISABLE 
(SO-14 Only) 
Disabled Low 
Power Down Supply Current (+Vs) 
VDiS= 0, Both Channels 
-400 
~ 
Typ 
C 
Disable Time 
100 
ns 
Typ 
C 


Enable Time 
25 
ns 
Typ 
C 
Off Isolation 
G =+2, 5MHz 
70 
dB 
Typ 
C 
Output Capacitance 
in Disable 
4 
pF 
Typ 
C 


Turn On Glitch 
G = +2, RL = 150n, V,N = 0 
±50 
mV 
Typ 
C 


Turn Off Glitch 
G = +2, RL = 150n, V,N = 0 
±20 
mV 
Typ 
C 


Enable Voltage 
2.0 
2.4 
- 
- 
V 
Min 
A 


Disable Voltage 
1.1 
.8 
- 
- 
V 
Max 
A 
Control Pin Input Bias Current (V5iS) 
V5iS = 0, Each Channel 
100 
160 
- 
- 
~A 
Max 
A 


POWER SUPPLY 
Specified Operating Voltage 
±5 
V 
Typ 
C 
Maximum Operating Voltage Range 
:±6 
±6 
±6 
V 
Max 
A 
Max Quiescent Current 
Vs=±5V 
12.8 
13.6 
14.0 
14.4 
mA 
Max 
A 
Min Quiescent Current 
Vs=±5V 
12.8 
12.0 
12.0 
10.6 
mA 
Min 
A 
Power Supply Rejection (+PSR) 
Input Referred 
70 
60 
- 
- 
dB 
Min 
A 
THERMAL 
CHARACTERISTICS 


Specified Operating Range P, U, N Package 
-40 to +85 
°C 
Typ 
C 
Thermal Resistance, 
8JA 
I 
Junction-to-Ambient 
P 
8-Pin DIP 
100 
°CIW 
Typ 
C 
U 
SO-8 
125 
°CIW 
Typ 
C 
N 
SO-14 
100 
'CIW 
Typ 
C 


NOTES: (1) Test Levels: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value only for information. (2) Junction Temperature = Ambient for 25°C guaranteed specifications. 
(3) Junction Temperature = Ambient at low temperature 
limit Junction Temperature 
= Ambient +23°C at high temperature 
limit for over temperature 
guaranteed specifications. 
(4) Current is considered positive out of node. 
VCM is the input common-mode 
voltage. (5) Tested < 3dB below minimum CMR specification 
at ±CMIR limits. 


BURR-BROWNell 
IElElI 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS: Vs = +SV 


OPA2680P, 
U, N 


TYP 
GUARANTEED 


0"<: to 
-40oC to 
MINI 
TEST 
PARAMETER 
CONDITIONS 
+25°C 
+25OC(2) 
70°C(3) 
+85°C(3) 
UNITS 
MAX 
LEVEll') 


AC PERFORMANCE 
(Figure 
2) 
Small Signal Bandwidth 
G = +1, Vo < 0.5Vp-p, RF = ±25n 
300 
MHz 
Typ 
e 
G = +2, Vo < 0.5Vp-p 
220 
120 
- 
- 
MHz 
Min 
B 
G = +10, Vo < 0.5Vp-p 
25 
- 
- 
- 
MHz 
Min 
B 
Gain-Bandwidth 
Product 
G ~ 10 
250 
- 
- 
- 
MHz 
Min 
B 


Bandwidth 
for 0.1 dB Gain Flatness 
G = +2, Vo < 0.5Vp-p 
20 
MHz 
Typ 
e 
Peaking 
at a Gain of +1 
Vo< 
0.5Vp-p 
5 
dB 
Typ 
e 
Large Signal Bandwidth 
G = +2, Vo = 2Vp-p 
200 
MHz 
Typ 
e 
Slew Rate 
G = +2, 2V Step 
1000 
700 
- 
- 
VlIlS 
Min 
B 
Rise/Fall 
Time 
G = +2, Vo = 0.5V Step 
1.6 
ns 
Typ 
e 
G = +2, Vo =2V Step 
2.0 
ns 
Typ 
e 
Settling Time to 0.02% 
G = +2, Vo = 2V Step 
- 
ns 
Typ 
e 
0.1% 
G = +2, Vo = 2V Step 
- 
ns 
Typ 
e 


Harmonic 
Distortion 
G = +2, f = 5MHz, Vo = 2Vp-p 
2nd Harmonic 
Rl = 100nto 
Vsl2 
-60 
- 
- 
- 
dBc 
Max 
B 


Rl ~ 500n to Vsl2 
-70 
- 
- 
- 
dBc 
Max 
B 
3rd Harmonic 
Rl = 100nto 
Vs/2 
-72 
- 
- 
- 
dBc 
Max 
B 
RL;;;:: 5000: to Vsl2 
-60 
- 
- 
- 
dBc 
Max 
B 
Channel-la-Channel 
Crosstalk 
f= 5MHz 
-70 
dBc 
Typ 
e 
Input Vattage 
Noise 
f> 
1MHz 
5 
- 
- 
- 
nVl..fHZ 
Max 
B 
Input Current Noise 
f> 1MHz 
2.5 
- 
- 
- 
pAl..fHZ 
Max 
B 
Differential 
Gain 
G = +2, NTSe, Vo = 1.4Vp, Rl = 150 to Vs/2 
0.06 
% 
Typ 
e 
Differential 
Phase 
G = +2, NTSe, Vo= 
1.4Vp, Rl= 
150to 
Vs/2 
0.03 
deg 
Typ 
e 


DC PERFORMANCEI') 
Open-Loop 
Voltage 
Gain 
Vo = 2.5V, Rl = 1oon to 2.5V 
62 
56 
- 
- 
dB 
Min 
A 
Input Offset Voltage 
VCM= 
2.5V 
±2.0 
:lfi.0 
- 
- 
mV 
Max 
A 
Average 
Offset Voltage 
Drift 
VCM= 
2.5V 
- 
- 
Ilvrc 
Max 
B 


Input Bias Current 
VCM= 
2.5V 
+8 
+15 
- 
- 
IlA 
Max 
A 
Average 
Bias Current 
Drift 
VCM= 
2.5V 
- 
- 
nWe 
Max 
B 
Input Offset Current 
VCM = 2.5V 
±D.l 
±O.6 
- 
- 
IlA 
Max 
A 
Average 
Offset Current Drift 
VCM = 2.5V 
- 
- 
nWe 
Max 
B 


INPUT 
Least Positive Input Voltage(5) 
1.5 
1.6 
- 
- 
V 
Max 
A 
Most Positive Input Voltage(5) 
3.5 
3.4 
- 
- 
V 
Min 
A 
Common·Mode 
Rejection 
(CMR) 
V CM = 2.5V ±0.5V 
59 
56 
dB 
Min 
A 


Input Impedance 
Differential-Mode 
VCM= 
2.5V 
- 
kn II pF 
Typ 
e 
Common-Mode 
VCM= 
2.5V 
- 
Mn II pF 
Typ 
e 


OUTPUT 
Most Positive Output Voltage 
No Load 
4 
3.8 
3.6 
3.5 
V 
Min 
A 
Rl = lOon to 2.5V 
3.9 
3.7 
3.5 
3.4 
V 
Min 
A 
Least Positive Output Voltage 
No Load 
1 
1.2 
1.4 
1.5 
V 
Max 
A 
Rl = 1oon to 2.5V 
1.1 
1.3 
1.5 
1.7 
V 
Max 
A 
Current Output, Sourcing 
+150 
+110 
+110 
+60 
mA 
Min 
A 
Current Output, Sinking 
-110 
-ao 
-70 
-50 
mA 
Min 
A 
Closed-Loop 
Output Impedance 
G =+2, f = 100kHz 
0.03 
n 
Typ 
e 


DISABLE 
(SO-14 Only) 
Disabled 
Low 
Power Down Supply Current (+Vs) 
VDiS= 0, Both Channels 
-260 
IlA 
Typ 
e 
Disable Time 
100 
ns 
Typ 
e 
Enable Time 
25 
ns 
Typ 
e 
Off Isolation 
G = +2, 5MHz 
65 
dB 
Typ 
e 
Output Capacitance 
in Disable 
4 
pF 
Typ 
e 
Turn On Glitch 
G = +2, RL = 1500, 
V1N = Vsl2 
±50 
mV 
Typ 
e 
Turn Off Glitch 
G = +2, Rl = 150n, V,N= Vs/2 
±20 
mV 
Typ 
e 
Enable Voltage 
2.0 
2.4 
- 
- 
V 
Min 
A 
Disable Voltage 
1.1 
.8 
- 
- 
V 
Max 
A 
Control Pin Input Bias Current (Vms) 
VDis = 0, Each Channel 
100 
IlA 
Typ 
e 


POWER SUPPLY 
Specified Single Supply Operating Voltage 
5 
V 
Typ 
C 
Maximum 
Single Supply Operating 
Voltage 
12 
12 
12 
V 
Max 
B 


Max Quiescent 
Current 
Vs = +5V 
10.2 
12.0 
12.0 
12.0 
mA 
Max 
A 
Min Quiescent 
Current 
Vs = +5V 
10.2 
8.0 
8.0 
7.6 
mA 
Min 
A 
Power Supply Rejecfion (+PSR) 
Input Referred 
59 
dB 
Typ 
e 


TEMPERATURE 
RANGE 


Specification: 
P, U, N 
-40 to +85 
°e 
Typ 
e 
Thermal 
Resistance, 
(JJA 
Junction-to-Ambient 
P 
8·Pin DIP 
100 
°elW 
Typ 
e 
U 
SO-8 
125 
°CIW 
Typ 
C 
N 
SO-14 
100 
°CIW 
Typ 
e 


NOTES: 
(1) Test Levels: 
(A) 1000k tested at 25°C. 
Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 


(C) Typical value only for information. 
(2) Junction Temperature 
= Ambient for 25°C guaranteed 
specifications. 
(3) Junction Temperature 
= Ambient at low temperature 
limit: Junction Temperature 
= Ambient +23°C 
at high temperature 
limit for over temperature 
guaranteed 
specifications. 
(4) Current is considered 
positive out of node. 
VCM 
is the input common-mode 
voltage. 
(5) Tested 
< 3dB below minimum CMR specification 
at ±CMIR 
limits. 


BURR 
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PIN CONFIGURATIONS 


Top View 
DIP/50·8 


• 
OulA 
+Vs 


-In A 
Oul B 
0 
CO 


+lnA 
-In B 
CD 
N 


-Vs 
+In B 


~0 


50-14 


Power Supply. 
. 
±6.5VDC 


Internal 
Power 
Dissipation. 
. 
See 
Thermal 
Analysis 
Differential 
Input Voltage .. . 
. 
±1.2V 


Input Voltage Range '" 
±VS 
Storage Temperature 
Range: P, U, N. 
. 
-4QoC 
to +125°C 


Lead Temperature 
(soldering, 
1Os) .. 
+300°C 
(soldering, 
SOIC 3s).. 
. +260·C 
Junction Temperature 
(TJ).. 
. 
+175°C 


A 
ELECTROSTATIC 
i..fJi.. DISCHARGE SENSITIVITY 


Electrostatic discharge can cause damage ranging from perfor- 
mance degradation tocomplete device failure. Burr-Brown Corpo- 
ration recommends that all integrated circuits be handled and stored 
using appropriate ESD protection methods. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet published specifications. 


-In A 
OulA 


+lnA 
NC 


DISA 
NC 


-Vs 
+VS 


DISB 
NC 


+In B 
NC 


-In B 
OulB 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 
MARKING 
NUMBER 


OPA2680P 
8·Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA2680P 
Contact 
Factory 
for 
Availability 


OPA2680U 
SO·8 Surface Mount 
182 
-40°C 
to +85°C 
OPA2680U 
OPA2680U 


OPA2680N 
SO-14 
Surface 
Mount 
235 
-40·C 
10+85·C 
OPA2680N 
Contact 
Factory 
for 
Availability 


The 
information 
provided 
herein 
is believed 
to be 
reliable; 
however, 
BURA-BROWN 
assumes 
no 
responsibility 
for 
inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no 


responsibility 
for the use of this information, 
and all use of such 
information 
shall 
be entirely 
at the user's 
own 
risk. 
Prices 
and specifications 
are subject 
to change 
without 
notice. 


No patent 
rights 
or licenses 
to anyof 
the circuits 
described 
herein 
are implied 
or granted 
to any third 
party. 
BURR· 
BROWN 
does 
not authorize 
or warrant 
any BURR-BROWN 
product 


for use in life support 
devices 
and/or 
systems. 
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Spee~...c~N 
Dual Wideband, Current Feedback 
OPERATIONAL AMPLIFIER With Disable 


• 
WIDEBAND +5V OPERATION: 225MHz (G = +2) 


• 
UNITY GAIN STABLE: 280MHz (G = 1) 


• 
HIGH OUTPUT 
CURRENT: 
150mA 


• 
OUTPUT VOLTAGE 
SWING: ±4.0V 


• 
HIGH SLEW RATE: 2100Vlll5 


• 
LOW SUPPLY 
CURRENT: 
6mAlch 


• 
LOW DISABLED 
CURRENT: 
200jlA/ch 


• 
ENABLE/DISABLE 
TIME: 25n5/100n5 


The OPA268I sets a new level of perfonnance for broadband dual 
current feedback op amps. Operating on a very low 6mNch 
supply current, the OPA268I offers a slew rate and output power 
nonnally associated with a much higher supply current. A new 
output stage architecture 
delivers a high output current with 


minimal voltage headroom and crossover distortion. This gives 
exceptional single supply operation. Using a single +5V supply, 
the OPA2681 can deliver a IV to 4V output swing with over 
lOOmA drive current and 150MHz bandwidth. This combination 
of features makes the OPA268I an ideal ROB line driver or single 
supply ADC input driver. 


• 
xDSL LINE DRIVER 
• 
BROADBAND 
VIDEO BUFFERS 


• 
HIGH SPEED IMAGING 
CHANNELS 


• 
PORTABLE 
INSTRUMENTS 


• 
ADC BUFFERS 


• 
ACTIVE 
FILTERS 
• 
WIDE BAND INVERTING 
SUMMING 


The OPA268 I,slow 6mNch supply current is precisely trimmed 
at 25°C. This trim, along with low drift over temperature, guaran- 
tees lower guaranteed maximum supply current than competing 
products. System power may be further reduced by using the 
optional disable control pin (SO-14 only). Leaving this disable 
pin open, or holding it high, gives nonnal operation. If pulled low, 
the OPA268I supply current drops to less than 400~ 
while the 
output goes into a high impedance state. This feature may be used 
for either power savings or for video MUX applications. 


SINGLES 


OPA680 


OPA681 


DUALS 


OPA2680 


OPA2681 


BURR-BROWNe 
IEII31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS: Vs = ±5V 


OPA2681 P, U, N 


TYP 
GUARANTEED 
't"'"co 
Qoeto 
-40°C 
to 
MINI 
TEST 
CD 
PARAMETER 
CONDITIONS 
+25°C 
+25°C(2) 
70°C(3) 
+85"<:(3) 
UNITS 
MAX 
LEVEL(1) 
N 


AC PERFORMANCE 
(Figure 
1) 
~ 
Small Signal Bandwidth (Vo = 0.5Vp·p) 
G = +1, R, = 453n 
280 
MHz 
Typ 
e 


G = +2, R, = 402n 
220 
220 
210 
190 
MHz 
Min 
B 
0 
G=+5,R,=261n 
185 
MHz 
Typ 
e 


G = +10, R, = 180n 
125 
MHz 
Typ 
e 


Bandwidth for 0.1dB Gain Flatness 
G = +2, Vo = 0.5Vp·p 
90 
MHz 
Typ 
e 


Peaking at a Gain of +1 
R, = 453, Vo = 0.5Vp·p 
OA 
2 
4 
- 
dB 
Max 
B 
Large Signal Bandwidth 
G = +2, Vo = 5Vp·p 
150 
MHz 
Typ 
e 
Slew Rate 
G = +2, 4V Step 
2100 
1600 
1600 
1200 
V/~s 
Min 
B 
Rise/Fall Time 
G = +2, Vo = 0.5V Step 
1.7 
- 
- 
- 
ns 
Max 
B 
CJ) 
G = +2, 5V Step 
2.0 
- 
- 
- 
ns 
Max 
B 
Settling Time to 0.02% 
G = +2, Vo = 2V Slep 
12 
ns 
Typ 
e 
a: 
0.1% 
G = +2, Vo = 2V Step 
8 
ns 
Typ 
e 
W 
Harmonic Distortion 
G = +2, t = 5MHz, Vo = 2Vp·p 
i:L 
2nd Harmonic 
RL = 100n 
-79 
-73 
- 
- 
dBc 
Max 
B 
RL~ 500n 
-85 
-82 
- 
- 
dBc 
Max 
B 
::::i 
3rd Harmonic 
RL = lOOn 
-74 
-71 
- 
- 
dBc 
Max 
B 
RL ~ 500n 
-77 
-75 
- 
- 
dBc 
Max 
B 
a. 


Input Voltage Noise 
f> 1MHz 
2.5 
3.0 
3.4 
3.6 
nV/'I'Hz 
Max 
B 
:E 
Non-Inverting 
Input Current Noise 
f> 
1MHz 
12 
- 
- 
- 
pAl'I'Hz 
Max 
B 
Inverting Input Current Noise 
f> 1MHz 
15 
- 
- 
- 
pAl'I'Hz 
Max 
B 
<C 
Differential Gain 
G = +2, NTSe, Vo= 
1AVp, RL= 150n 
0.001 
% 
Typ 
e 
...J 
RL = 37.5n 
0.005 
% 
Typ 
e 
Differential Phase 
G = +2, NTSe, Vo = 1AVp, RL = 150n 
0.01 
deg 
Typ 
e 
<C 
RL= 37.5n 
0.05 
deg 
Typ 
e 
Z 
Channel-ta-Channel 
Crosstalk 
f = 5MHz 
-70 
dBc 
Typ 
e 
0 
DC PERFORMANCEI') 
Open-Loop Transimpedance 
Gain (Zod 
Vo ±2V, RL = lOOn 
100 
50 
50 
50 
kn 
Min 
A 
~ 
Input Offset Voltage 
VCM= OV 
±1.3 
±5 
±6.5 
±7.5 
mV 
Max 
A 


Average Offset Voltage Drift 
VCM = OV 
+35 
+40 
~v/oe 
Max 
B 
Non-Inverting 
Input Bias Current 
VCM = OV 
+30 
+55 
±65 
±85 
~A 
Max 
A 
a: 
Average Non-Inverting 
Input Bias Current Drift 
VCM= OV 
-400 
-450 
nWe 
Max 
B 
W 
Inverting Input Bias Current 
I 
VCM = OV 
±10 
±40 
±50 
±55 
~A 
Max 
A 
a. 
Average Inverting Input Bias Current Drift 
VCM = OV 
-125 
-150 
nAo/C 
Max 
B 


INPUT 
0 
Common-Mode 
Input Range(5) 
±3.5 
~.4 
- 
- 
V 
Min 
A 


Common-Mode 
Rejection 
VcM=±1.0V 
52 
47 
46 
45 
dB 
Min 
A 
Non-Inverting 
Input Impedance 
100112 
kQ II pF 
Typ 
e 
Minimum Inverting Input Resistance (Rl) 
Open Loop 
45 
30 
30 
30 
n 
Min 
A 


Maximum Inverting Input Resistance (R1) 
Open Loop 
45 
52 
54 
60 
n 
Max 
A 


OUTPUT 
Voltage Output Swing 
No Load 
±4.0 
~.8 
- 
- 
V 
Min 
A 
loon 
Load 
±3.9 
~.7 
±3.6 
±3.3 
V 
Min 
A 


Current Output, Sourcing 
Vo=O 
+190 
+160 
+140 
+80 
mA 
Min 
A 


Current Output, Sinking 
Vo=O 
-150 
-135 
-130 
-80 
mA 
Min 
A 


Closed-Loop 
Output Impedance 
G = +2, t = 100kHz 
0.03 
n 
Typ 
e 


DISABLE 
(Disabled 
Low) (SO·14 only) 
Power Down Supply Current (+Vs) 
V5iS= 0, Both Channels 
-400 
~A 
Typ 
e 
Disable Time 
100 
ns 
Typ 
e 
Enable Time 
25 
ns 
Typ 
e 
Off Isolation 
G = +2, 5MHz 
70 
dB 
Typ 
e 
Output Capacitance 
in Disable 
4 
pF 
Typ 
e 
Turn On Glitch 
G = +2, RL = 150n, V,N = 0 
±50 
mV 
Typ 
e 
Turn Off Glitch 
G = +2, Rl = 1500, V1N =° 
±20 
mV 
Typ 
e 
Enable Voltage 
2.0 
2.4 
- 
- 
V 
Min 
A 
Disable Voltage 
1.1 
.8 
- 
- 
V 
Max 
A 
Control Pin Input Bias Current (DIS) 
VDiS= 0, Each Channel 
100 
160 
- 
- 
~A 
Max 
A 
POWER SUPPLY 
Specified Operating Voltage 
±5 
V 
Typ 
e 
Maximum Operating Voltage Range 
±6 
±6 
±6 
V 
Max 
A 
Max Quiescent Current 
Vs = ±5V 
12 
12.8 
13 
13.2 
mA 
Max 
A 
Min Quiescent Current 
Vs = ±5V 
12 
11.2 
11 
10 
mA 
Min 
A 
Power Supply Rejection Ratio (-PSR) 
Input Referred 
58 
dB 
Typ 
e 
TEMPERATURE 
RANGE 
Specification: 
P, U, N 
-40 to +85 
°e 
Typ 
e 


Thermal Resistance, 
9JA 
Junction-to-Ambient 
P 
8·Pin DIP 
100 
°elW 
Typ 
e 


U 
SO·8 
125 
°elW 
Typ 
e 
N 
SO·14 
100 
°elW 
Typ 
e 


NOTES: (1) Test Levels: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value only for information. (2) Junction Temperature = Ambient for 25°C guaranteed specifications. 
(3) Junction Temperature = Ambient at low temperature 
limit: Junction Temperature 
= Ambient +23°C at high temperature 
limit for over temperature 
guaranteed specifications. 
(4) Current is considered positive out of node. 
VCM is the input common-mode 
voltage. (5) Tested < 3dB below minimum specified CMR at ± CMIR limits. 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS: Vs = +5V 


OPA681 P, U, N 


TYP 
GUARANTEED 


D"Cto 
-40°C to 
MINI 
TEST 


PARAMETER 
CONDITIONS 
+25°C 
+25"C(2) 
70°C(3) 
+85OCI3) 
UNITS 
MAX 
LEVELll) 


AC PERFORMANCE 
(Figure 
2) 
Small Signal Bandwidth 
(Va = 0.5Vp-p) 
G = +1, RF = 649U 
250 
MHz 
Typ 
C 
G = +2, RF = 499n 
225 
180 
- 
- 
MHz 
Min 
B 
G = +5, RF = 360n 
180 
MHz 
Typ 
C 
G = +10, RF = 200n 
165 
MHz 
Typ 
C 
Bandwidth for 0.1dB Gain Flatness 
G = +2, Va < 0.5Vp-p 
150 
60 
35 
- 
MHz 
Min 
B 
Peaking at a Gain of +1 
RF = 649n, Va < 0.5Vp-p 
0.4 
2 
4 
- 
dB 
Max 
B 
Large Signal Bandwidth 
G = +2, Va = 2Vp-p 
200 
- 
- 
- 
MHz 
Min 
B 
Slew Rate 
G = +2, 2V Step 
830 
700 
- 
- 
VI/ls 
Min 
B 
RiseIFall Time 
G = +2, Va = 0.5V Step 
1.5 
- 
- 
- 
ns 
Max 
B 
G = +2, Vo= 2V Step 
2.0 
- 
- 
- 
ns 
Max 
B 
Settling TIme to 0.02% 
G =+2, Va =2V Step 
- 
ns 
Typ 
C 


0.1% 
G =+2, Va =2V Step 
- 
ns 
Typ 
C 


Harmonic Distortion 
G = +2, t = 5MHz, Va = 2Vp-p 
2nd Harmonic 
Rl = 100n to Vs/2 
-1;4 
- 
- 
- 
dBc 
Max 
B 


Rl ~ soon to Vs/2 
-72 
- 
- 
- 
dBc 
Max 
B 
3rd Harmonic 
Rl = 100nto 
Vs/2 
-72 
- 
- 
- 
dBc 
Max 
B 


Rl ~ soon to Vs/2 
-73 
- 
- 
- 
dBc 
Max 
B 
Input Voltage Noise 
f> 1MHz 
2.2 
3 
3.4 
3.6 
nVl'i'Hz 
Max 
B 
Non-Inverting 
Input Current Noise 
f> 1MHz 
12 
- 
- 
- 
pAl'i'Hz 
Max 
B 
Inverting Input Current Noise 
f> 1MHz 
15 
- 
- 
- 
pAl'i'Hz 
Max 
B 


DC PERFORMANCE{') 
Open-Loop Transimpedance 
Gain (ZoJ 
Va = Vs/2, Rl = 100n to Vs/2 
100 
60 
- 
- 
kn 
Min 
A 
Input Offset Voltage 
VCM = 2.5V 
±1 
±4 
±6.0 
±7 
mV 
Max 
A 
Average Offset Voltage Drift 
VO.A =2.5V 
+15 
+20 
/lVrC 
Max 
B 
Non-Inverting 
Input Bias Current 
VO.A =2.5V 
+40 
+65 
+75 
+95 
/lA 
Max 
A 
Average Non-Inverting 
Input Bias Current Drift 
VCM = 2.5V 
-300 
-350 
nArC 
Max 
B 
Inverting Input Bias Current 
I 
VCM =2.5V 
±5 
±20 
±25 
±35 
/lA 
Max 
A 
Average Inverting Input Bias Current Drift 
VCM = 2.5V 
-125 
-175 
nA/oC 
Max 
B 


INPUT 
Least Positive Input Voltage(5j 
1.5 
1.6 
- 
- 
V 
Max 
A 
Most Positive Input Voltage(5j 
3.5 
3.4 
- 
- 
V 
Min 
A 
Common-Mode 
Rejection (CMR) 
VCM = 2.5V 
51 
45 
- 
- 
dB 
Min 
A 
Non·lnverting 
Input Impedance 
100 112 
knll 
pF 
Typ 
C 
Minimum Inverting Input Resistance (~) 
Open Loop 
45 
32 
- 
- 
n 
Min 
A 
Maximum Inverting Input Resistance (~) 
Open Loop 
45 
59 
- 
- 
n 
Max 
A 


OUTPUT 
Most Positive Output Voltage 
R, = 1kn, 2.5V 
4 
3.8 
3.7 
3.5 
V 
Min 
A 
R, = lOOn, 2.5V 
3.9 
3.7 
3.6 
3.4 
V 
Min 
A 
Least Positive Output Voltage 
R, = 1Iill, 2.5V 
1 
1.2 
1.3 
1.5 
V 
Max 
A 
R, = 100n, 2.5V 
1.1 
1.3 
1.4 
1.6 
V 
Max 
A 
Current Output, Sourcing 
Va = Vs/2 
150 
110 
- 
- 
mA 
Min 
A 
Current Output, Sinking 
Va = Vs/2 
-110 
-90 
- 
- 
mA 
Min 
A 
Closed·Loop 
Output Impedance 
G = +2, f = 100kHz 
0.03 
n 
Typ 
C 


DtSABLE 
(Disable 
Low) (SO-14 only) 
Power Down Supply Current (+Vs) 
V5iS= 0, Both Channels 
-260 
/lA 
Typ 
C 
Disable TIme 
100 
ns 
Typ 
C 
Enable Time 
25 
ns 
Typ 
C 
Off Isolation 
G =+2, 
5MHz 
65 
dB 
Typ 
C 
Output Capacitance 
in Disable 
4 
pF 
Typ 
C 
Turn On Glitch 
G = +2, Rl = 150n, V,N = Vs/2 
±50 
mV 
Typ 
C 
Turn Off Glitch 
G = +2, Rl = 150n, V,N = Vs/2 
±20 
mV 
Typ 
C 
Enable Voltage 
2.0 
2.4 
- 
- 
V 
Min 
A 
Disable Voltage 
1.1 
.8 
- 
- 
V 
Max 
A 
Control Pin Input Bias Current (DIS) 
V5iS = 0, Each Channel 
100 
/lA 
Typ 
C 


POWER SUPPLY 
Specified Single Supply Operating Voltage 
5 
V 
Typ 
C 
Maximum Single Supply Operating Voltage 
12 
12 
12 
V 
Max 
A 
Max Quiescent Current 
Vs = +5V 
9.6 
10.6 
10.8 
10.8 
mA 
Max 
A 
Min Quiescent Current 
Vs = +5V 
9.6 
8.2 
8.0 
8.0 
mA 
Min 
A 
Power Supply Rejection Ratio (+PSR) 
Input Referred 
50 
dB 
Typ 
C 


TEMPERATURE 
RANGE 


Specification: 
P, U, E, N 
-40 to +85 
°C 
Typ 
C 
Thermal Resistance, 
6JA 


P 
8-Pin DIP 
100 
°CIW 
Typ 
C 
U 
50-8 
125 
°CIW 
Typ 
C 
N 
50-14 
100 
°CIW 
Typ 
C 


NOTES: (1) Test Levels: (A) 100% tested at 25°C. Over temperature 
limits by characterization 
and simulation. 
(B) Limits set by characterization 
and simulation. 
(C) Typical value only for information. (2) Junction Temperature = Ambient for 25°C guaranteed specifications. 
(3) Junction Temperature = Ambient at low temperature 
limit: Junction Temperature 
= Ambtent +23°C at high temperature 
limit for over temperature 
guaranteed specifications. 
(4) Current is considered positive out of node. 


VCM is the input common-mode 
voltage. (5) Tested < 3dB below minimum specified CMR at ±CMIR limits. 
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Power Supply.. 
. 
±6.5VDC 


Internal Power Oissipation(l) 
,.. 
. See Thermal Information 


Differential 
Input Voltage. 
. 
±1.2V 


Input Voltage Range _.. 
. 
±VS 
Storage Temperature 
Range: P, U, N 
-40°C 
to +125°C 


Lead Temperature 
(soldering, 
10s).. 
... +300°C 
(soldering, 
50-8 
3s) . 
. 
+260'C 
Junction Temperature 
(TJ).. 
. 
+175°C 


NOTE: 
(1) Packages 
must be derated based on specified 
(JJA. Maximum TJ 
must be observed. 
A 
ELECTROSTATIC 
J.l:Ji,. DISCHARGE SENSITIVITY 


Electrostatic discharge can cause damage ranging from perfor- 
mance degradation tocomplete device failure. Burr-Brown Corpo- 
ration recommends that all integrated circuits be handled and stored 
using appropriate ESD protection methods. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet published specifications. 


PIN CONFIGURATIONS 


Top View 
DIP/50-8 
• 
OulA 
+Vs 
.•.. 


-In A 
Out B 
CX) 
CD 


+lnA 
-In B 
C\I 


-Vs 
+In 8 
~0 
50-14 


-In A 
OulA 


+In A 
NC 


DISA 
NC 


-Vs 
+Vs 


DIS B 
NC 


+In B 
NC 


-In B 
OutB 


PACKAGE 
DRAWING 
TEMPERATURE 
PACKAGE 
ORDERING 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 
MARKING 
NUMBER 


OPA2681P 
a-Pin Plastic DIP 
006 
-40°C 
to +85°C 
OPA2681P 
Contact Factory for Availability 


OPA2681U 
SO-8 Surface Mount 
182 
-40°C 
to +85°C 
OPA2681U 
OPA2681U 


OPA2681N 
SO-14 Surface Mount 
235 
-40°C 
to +85°C 
OPA2681N 
Contact Factory for Availability 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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DEMO BOARD 
AVAILABLE 
See Appendix 
A 


www.burr-brown.comidatabooklOPA4650.html 


Wideband, 
Low Power, Quad Voltage Feedback 
OPERATIONAL 
AMPLIFIER 


• 
LOW POWER: 
50mW/channel 


• 
UNITY GAIN STABLE 
BANDWIDTH: 
360MHz 


• 
FAST SETTLING 
TIME: 20n5 to 0.01% 


• 
LOW INPUT BIAS CURRENT: 
5J.lA 


• 
DIFFERENTIAL 
GAIN/PHASE 
ERROR: 
0.01 %/0.025° 


• 
14-PIN DIP and SO-14 SURFACE 
MOUNT 
PACKAGES 
AVAILABLE 


• 
HIGH RESOLUTION 
VIDEO 


• 
MONITOR 
PREAMPLIFIER 


• 
CCD IMAGING 
AMPLIFIER 


• 
ULTRASOUND 
SIGNAL 
PROCESSING 


• 
ADC/DAC 
BUFFER 
AMPLIFIER 


• 
ACTIVE 
FILTERS 


• 
HIGH SPEED INTEGRATORS 


• 
DIFFERENTIAL 
AMPLIFIER 


The OPA4650 is a quad, low power, wideband voltage 
feedback operational amplifier. It features a high band- 
width of 360MHz as well as a l2-bit settling time of 
only 20ns. The low input bias current allows its use in 
high 
speed 
integrator 
applications, 
while 
the wide 


bandwidth 
and true differential 
input stage make it 
suitable 
for use in a variety of active filter applica- 
tions. Its low distortion gives exceptional 
performance 


for telecommunications, 
medical 
imaging 
and video 
applications. 


The OPA4650 
is internally 
compensated 
for unity- 
gain stability. This amplifier 
has a fully symmetrical 
differential 
input 
due to its "classical" 
operational 


amplifier circuit architecture. 
Its unusual combination 


of speed, accuracy and low power make it an outstand- 
ing choice for many portable, multi-channel 
and other 


high speed applications, 
where power is at a premium. 


The OPA4650 
is also available 
in single (OPA650) 
and dual (OPA2650) 
configurations. 


Simplified Schematic 
1 of 4 Channels 


International Airport Industrial Park· 
Mailing Address: PO Box 11400,Tucson, 141. 85734 • Street Address: 6730 S. Tucson Blvd., Tucson, AZ 85706 • Tel: (520) 746-1111 • Twx: 910-952·1111 


Internet: http1/Www.burr-brown.coml 
• FAXLlne: (800)~133 
(USlCanada Only) • Cable: BBRCORP • relex: ~91 
• FAX: (520)889-1510• Immediate Product Into: (800)~132 
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SPECIFICATIONS 


OPA4650P, 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
0 
FREQUENCY 
RESPONSE 
it) 
Closed-Loop 
Bandwidth(1) 
G = +1 
360 
MHz 
CD 
G = +2 
120 
MHz 
'l:t 
G = +5 
35 
MHz 
G = +10 
16 
MHz 
~ 
Gain Bandwidth 
Product 
160 
MHz 
Slew Rate(2) 
G = +1, 2V Step 
240 
V/~s 
0 
Over Specified Temperature 
220 
V/~s 
Rise Time 
0.2V Step 
1 
ns 


Fall Time 
0.2V Step 
1 
ns 
Settling Time 
0.01% 
G = +1, 2V Step 
20 
ns 
0.1% 
G = +1, 2V Step 
10.3 
ns 
1% 
G = +1, 2V Step 
7.9 
ns 
Spurious 
Free Dynamic 
Range 
G = +1, f = 5.0 MHz, Vo = 2Vp-p 


Rl = lOon 
68 
dBc 
en 
Rl = 402n 
74 
dBc 
a: 
Differential 
Gain 
G = +2, NTSC, Vo = 1.4Vp, Rl = 150n 
0.01 
% 
W 
Differential 
Phase 
G = +2, NTSC, Vo = 1.4Vp, Rl = 150n 
0.025 
Degrees 


Bandwidth 
for 0.1dB Flatness 
G = +2 
21 
MHz 
u::: 
Crosstalk 
Input Referred, 5MHz, all hostile 
-63 
dB 
:J 
Input Referred, 5MHz, Channel-to-Channel 
-66 
dB 


OFFSET 
VOLTAGE 
a. 


Input Offset Voltage 
±1 
±5.5 
mV 
:!: 
Average Drift 
±3 
~VI·C 


Power Supply Rejection (+Vs) 
IVsl = 4.5V to 5.5V 
60 
76 
dB 
<C 


(-Vs) 
47 
52 
dB 
...J 
INPUT BIAS CURRENT 
<C 
Input Bias Current 
VCM = OV 
5 
20 
~A 
Over Temperature 
30 
~A 
Z 
Input Offset Current 
VCM 
= OV 
0.5 
1.0 
~A 
0 
Over Temperature 
3.0 
~ 


INPUT NOISE 
~ 


Input Voltage Noise 


nVl..JHz 
Noise Density, f = 100Hz 
43 
f= 
10kHz 
9.4 
nV/..JHz 
a: 
f = 1MHz 
8.4 
nV/..JHz 
W 


f = 1MHz to 100MHz 
8.4 
nVl..JHz 
a. 


Integrated 
Noise, BW = 10Hz to 100MHz 
84 
~Vp-p 
0 
Input Bias Current Noise 
Current Noise Density, f = O.1MHz to 100MHz 
1.2 
pAl..JHz 


Noise Figure (NF) 


Rs = 10kQ 
4.0 
dBm 


Rs = son 
19.5 
dBm 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±2.8 
V 
Over Specified Temperature 
±2.2 
V 
Common-Mode 
Rejection 
VCM = ±0.5V 
65 
90 
dB 


INPUT IMPEDANCE 
Differential 
15 II 1 
kQ II pF 
Common-Mode 
16 II 1 
Mn II pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
Vo = ±2V, Rl = lOOn 
45 
51 
dB 


Over Specified Temperature 
Vo = ±2V, Rl = loon 
43 
dB 


OUTPUT 
Vortage Output 
Over Specified Temperature 
No Load 
±2.2 
±3.0 
V 


Rl = 250n 
±2.2 
±2.5 
V 


Rl = lOon 
±2.0 
±2.3 
V 
Output Current, Sourcing 
75 
110 
mA 
Over Temperature 
Range 
65 
mA 
Output Current, 
Sinking 
65 
85 
mA 
Over Temperature 
Range 
35 
mA 
Short-Circuit 
Current 
150 
mA 
Output Resistance 
0.1MHz, G = +1 
0.08 
n 


POWER SUPPLY 
Specified 
Operating 
Voltage 
±5 
V 
Operating 
Vottage Range 
±4.5 
±5.5 
V 
Quiescent 
Current 
All Channels 
±23 
±32 
mA 
Over Specified Temperature 
±35 
mA 


TEMPERATURE 
RANGE 


specIfication: 
P, U 
-40 
+85 
·C 


Thermal 
Resistance, 
8JA 


P 
75 
·CIW 


U 
75 
·CIW 


NOTES: (1) Frequency 
response can be strongly influenced 
by PC board parasites. The OPA4650 
is nominally compensated 
assuming 
2pF parasitic load. The 


demonstration 
board, DEM-OPA465xP, 
shows a low parasitic layout for this part. (2) Slew rate is rate of change from 10% to 90% of output voltage step. 
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Total 
Supply Voltage 
Across Device.. 
. 
11V 
Internal 
Power 
Dissipation.. 
. 
See Thermal 
Considerations 
Differential 
Input Voltage. 
. 
±2.7V 
Common-Mode 
Input Voltage 
Range.. 
. 
±Vs 


Storage 
Temperature 
Range: 
P, U, . 
. 
-4O"C 
to +125°C 
Lead Temperature 
(soldering, 
10s) . 
. 
+300°C 


(soldering, 
SOIC 3s) .. 
. 
+26O"C 


Junction 
Temperature 
(TJ) 
. 
+175°C 


PIN CONFIGURATION 


Top View 
DIP/SO-14 


Output 1 
Output 4 


-Input 
1 
-Input 
4 


+Input 1 
+Input 4 


+Vs 
-Vs 


+Input 2 
+Input 3 


-Input 
2 
-Input 
3 


Output 2 
Output 3 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(') 


OPA4650U 
SO-14 
Surface 
Mount 
235 
OPA4650P 
14-Pin Plastic DIP 
010 


PRODUCT 
PACKAGE 
TEMPERATURE 
RANGE 


OPA4650U 
SO-14 Surface Mount 
-40"C 
to +85"C 
OPA4650P 
14-Pin Plastic DIP 
-40"C 
to +85"C 


A ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance degradation to complete device failure. BUIT- Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection methods. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


The information provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Quad Wideband, 
Low Power Current Feedback 
OPERATIONAL 
AMPLIFIER 


• 
GAIN BANDWIDTH: 
900MHz at G = 2 


• 
GAIN OF 2 STABLE 


• 
LOW POWER: 50mW PER AMP 


• 
LOW DIFF GAIN/PHASE 
ERRORS: 
0.015%/0.02° 


• 
HIGH SLEW RATE: 1700V/1lS 


• 
PACKAGE: 
14-Pin DIP and SO-14 


• 
MEDICAL 
IMAGING 


• 
HIGH-RESOLUTION 
VIDEO 


• 
HIGH-SPEED 
SIGNAL 
PROCESSING 


• 
COMMUNICATIONS 


• 
PULSE AMPLIFIERS 


• 
ADC/DAC 
GAIN AMPLIFIER 


• 
MONITOR 
PREAMPLIFIER 


• 
CCD IMAGING 
AMPLIFIER 


The OPA4658 
is a quad ultra-wideband, 
low power 
current feedback video operational 
amplifier featuring 
high slew rate and low differential 
gain/phase 
error. 


The current feedback design allows for superior large 
signal bandwidth, 
even at high gains. The low differ- 
ential 
gain/phase 
errors, 
wide 
bandwidth 
and 
low 


quiescent current make the OPA4658 a perfect choice 
for numerous 
video, 
imaging 
and communications 
applications. 


The OPA4658 is internally compensated for stability in 
gains of 2 or greater. The OPA4658 is also available in 
dual (OPA2658) and single (OPA658) configurations. 
+vs 
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OPA4658P, 
U 
OPA4658UB 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
RESPONSE 
Closed-Loop 
Bandwidth(2) 
G = +2 
450 
*(1) 
MHz 
G = +5 
195 
* 
MHz 
G = +10 
130 
* 


MHz 
Slew 
Rate(3) 
G = +2, 2V Step 
1700 
1000 
* 


V/~s 
At Minimum Specified Temperature 
1500 
900 
* 


V/~s 
Settling Time: 0.01 % 
G = +2, 2V Step 
20 
* 
ns 
0.1% 
G = +2, 2V Step 
15.1 
* 
ns 
1% 
G = +2, 2V Step 
4.8 
- 
* 
ns 
Spurious 
Free Dynamic 
Range 
1= 5MHz, G = +2, Vo = 2Vp-p 
66 
* 


dBc 
f = 20MHz, G = +2, Vo = 2Vp-p 
57 
* 
dBc 


Third-Order 
Intercept Point 
f = 10MHz 
38 
* 
dBm 
Differential 
Gain 
G = +2, NTSC, Vo = 1.4Vp-p, RL = 150n 
0.015 
* 


% 


Differential 
Phase 
G = +2, NTSC, Vo = 1.4Vp-p, RL = 150n 
0.02 
* 
degrees 


Crosstalk 
Input Referred, SMHz, Three Active Channels 
-74 
* 


dB 
Input Referred, 5MHz, Channel-la-Channel 
-85 
* 
dB 


OFFSET VOLTAGE 
Input Offset Voltage 
±1.5 
±5.5 
±2 
±5 
mV 
Over Temperature 
±5 
±8 
±4 
±8 
mV 
Power Supply Rejection 
Vs = ±4.5 to ±5.5V 
55 
70 
58 
75 
dB 


INPUT BIAS CURRENT 
Non-Inverting 
VCM = OV 
±6.5 
±30 
:(. 
±18 
~A 
Over Temperature 
±10 
±80 
* 


±35 
~ 
Inverting 
VCM = OV 
±1.1 
±35 
* 
* 
~ 
Over Temperature 
±30 
±75 
* 


::: 
~ 
NOISE 
Input Voltage Noise Density 


nV/v'Hz 
1= 100Hz 
16 
:I: 
f= 
10kHz 
3.6 
* 
nV/v'Hz 
f = 1MHz 
3.2 
* 
nV/v'Hz 
Is = 100Hz to 200MHz 
45 
* 
~Vrms 
Inverting Input Bias Current 
pAJv'Hz 
Noise Density: f = 10MHz 
32 
* 
Non-Inverting 
Input Current 
pAJ~Hz 
Noise Density: 
f = 10MHz 
12 
* 
Noise Figure (NF) 
Rs = 100n 
9.5 
'.' 
dBm 
Rs = 50n 
11 
* 
dBm 


INPUT VOLTAGE 
RANGE 
Common-Mode 
Input Range 
±2.9 
* 
V 
Over Temperature 
±2.5 
* 
V 
Common-Mode 
Rejection 
VCM = ±1V 
45 
52 
* 
* 
dB 


INPUT IMPEDANCE 
Non-Inverting 
500 II 1 
* 
kn IIpF 
Inverting 
25 
* 


n 


OPEN-LOOP 
TRANSIMPEDANCE 


Open-Loop 
Transimpedance 
Vo = ±2V, RL = 100n 
150 
350 
200 
360 
kn 


Over Temperature 
Vo = ±2V, RL = 100n 
100 
290 
150 
300 
kn 


OUTPUT 
Voltage Output 
No Load 
±2.7 
±3.0 
* 
* 


V 


Over Temperature 
±2.5 
±2.75 
* 
* 
V 


Voltage Output 
RL = 250n 
±2.7 
±3.0 
* 
* 
V 
Over Temperature 
±2.5 
±2.7 
* 
* 
V 


Voltage Output 
RL = 100n 
±2.2 
±2.7 
* 
* 
V 
Over Temperature 
±2.0 
±2.5 
* 
* 
V 
Output Current, 
Sourcing 
80 
120 
* 
* 


mA 


Over Temperature 
Range 
70 
* 
mA 
Output Current, 
Sinking 
60 
80 
* 
* 
mA 
Over Temperature 
Range 
35 
* 
mA 
Short Circuit Current 
150 
* 
mA 
Output Resistance 
1MHz, G = +2 
0.1 
* 


n 


POWER SUPPLY 
Specified 
Operating Voltage 
±5 
* 
V 
Operating 
Voltage Range 
±4.5 
±5.5 
* 
* 
V 
Quiescent 
Current 
All Channels, 
Vs = ±5V 
±19 
±31 
±13 
±20 
±23 
mA 
Over Temperature 
±20 
±34 
±21 
±26 
mA 
TEMPERATURE 
RANGE 
Specification: 
P, U, US 
-40 
+85 
* 
* 


·C 
Thermal Resistance, 
8JA 
p 
75 
* 


·CIW 
U 
75 
* 


·CIW 
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Supply.. 
. 
±5.5VDC 
Internal 
Power 
Dissipation(l) 
. 
. 
See Applications 
Information 


Differential 
Input Voltage 
.. 
. 
Total 
Vs 
Input 
Voltage 
Range.. 
. 
See 
Applications 
Information 
Storage Temperature Range: P, U, US 
-40°C 
to +125°C 


Lead 
Temperature 
(soldering, 
105) 
+300°C 


(soldering, 
SOIC 35).. 
. 
+260'C 
Junction Temperature 
(TJ).. 
. 
+175°C 


NOTE: (1) Packages 
must be derated 
based on specified 8JA. Maximum 


TJ 
must be observed. 


PIN CONFIGURATION 


Top View 
DIP/SO-14 


Output 1 
Output 4 


-Input 
1 
-Input 
4 


+Input 
1 
+Input 
4 


+Vs 
-Vs 


+Input 2 
+Input 
3 


-Input 
2 
-Input 
3 


Output 
2 
Output 3 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(1) 


OPA4658P 
14-Pin 
Plastic 
DIP 
010 
OPA4658U, 
US 
80·14 
Surface 
Mount 
235 


PRODUCT 


OPA4658P 
OPA4658U, 
US 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle perfonnance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 
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WIDEBAND 
VOLTAGE CONTROLLED 
AMPLIFIER 


• 
WIDE GAIN CONTROL 
RANGE: 
80dB 


• 
SMALL 
PACKAGE: 
8-pin SOIC or DIP 


• 
WIDE BANDWIDTH: 
30M Hz 


• 
LOW VOLTAGE 
NOISE: 2.2nVl-#iZ 


• 
FAST GAIN SLEW RATE: 300dB/llS 


• 
EASY TO USE 


The VCA610 
is a wideband, 
continuously 
variable, 


voltage controlled 
gain amplifier. 
It provides 
linear- 
dB gain control 
with high impedance 
inputs. 
It is 


designed to be used as a flexible gain control element 
in a variety of electronic 
systems. 


The VCA6l 0 has a gain control range of 80dB (-40dB 
to +40dB) 
providing 
both gain and attenuation 
for 
maximum flexibility 
in a small 8-lead 50-8 
or plastic 
dual-in-line 
package. The broad attenuation 
range can 
be used for gradual or controlled 
channel turn-on and 
turn-off for applications 
in which abrupt gain changes 


can create 
artifacts 
or other errors. 
In addition, 
the 
output can be disabled 
to provide -80dB 
of attenua- 
tion. Group delay variation with gain is typically less 
than ±2ns across a bandwidth 
of I to 15MHz. 


The VCA610 has a noise figure of 3.5dB (with an Rs 
of 200n) 
including 
the effects 
of both current 
and 


voltage noise. Instantaneous 
output dynarrtic range is 


70dB for gains of OdB to +40dB 
with IMHz 
noise 
bandwidth. 
The output 
is capable 
of driving 
lOOn. 
The high speed, 300dB/Ils, gain control 
signal is a 
unipolar 
(0 to -2V) 
voltage that varies the gain lin- 
early in dBN. 


• 
OPTICAL 
DISTANCE 
MEASUREMENT 


• 
AGC AMPLIFIER 


• 
ULTRASOUND 


• 
SONAR 
• 
ACTIVE 
FILTERS 


• 
LOG AMPLIFIER 


• 
IF CIRCUITS 


• 
CCD CAMERAS 


The VCA610 
is designed 
with a very fast overload 
recovery 
time of only 200ns. 
This 
allows 
a large 


signal transient 
to overload 
the output at high gain, 


without obscuring low-level signals following closely 
behind. 
The 
excellent 
overload 
recovery 
time 
and 
distortion specifications 
optimize this device for low- 


level doppler measurements. 


vc 


Gain 
Control 


BURR-BROWNa 
I~~I 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


VCAS10PA, 
UA 
VCAS10P. U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
0,.. 


INPUT NOISE 
CD 
Input Voltage Noise 
G = +40dB, Rs = on 
2.2 
nVl,JHz 
<t 
Input Current Noise 
G = -40dB 
to +40dB 
1.4 
pAl,JHz 
0 
Noise Figure 
G = +40dB, Rs = 200n 
3.5 
dB 
> 
INPUT 
Input Impedance 
Common-Mode 
1111 
Mnll 
pF 
Bias Current 
All Gains 
S 
~A 
Offset Current 
All Gains 
2 
~A 
Differential Voltage Range 
(1) 


Common~Mode Voltage Range 
±2.5 
V 
Common-Mode 
Rejection 
50 
dB 
en 


GAIN 
a: 


Specified Gain Range 
-40 
+40 
dB 
W 
Gain Accuracy(2) 
-40dB < G < +40dB 
±O.5 
±2 
±2 
±4 
dB 
u: 
Gain Accuracy Temperature 
Drift 
TA = -25°C 
to +B5°C 
±O.Ol 
dB/"C 
::::i 
Gain with Output Disabled 
+O.1VSVc:5 
+2.0V, f = 1MHz 
-80 
dB 
a. 


GAIN CONTROL 
:i!E 
Gain Scaling Factor 
-40dB < G < +40dB 
40 
dBN 
<C 
Control Vo~age (Vel 
G = -40dB (Ve = OV)to +4OdB (Ve = -2V) 
0 
-2 
V 
Bandwidth 
-3dB 
1 
MHz 
..J 


Slew Rate 
BOdB Gain Step 
300 
dB/~s 
<C 
Settling Time: 1% 
V,N = 10mVDC, II G = BOdB 
BOO 
ns 
Z 
Input Impedance 
1111 
Mn II pF 
0 
Input Bias Current 
All Gains 
2 
~A 
Output Offset Change(3) 
IIG=BOdB 
±30 
±75 
±125 
mV 
!;;: 
FREQUENCY 
RESPONSE 
Bandwidth, Small-Signal 
-3dB, 
All Gains 
30 
MHz 
a: 
Bandwidth, Large-Signal 
Vo = 1Vp-p, G > OdB 
25 
MHz 
W 
Group Delay Unit·to-Unit Variation 
a. 


OdB < G < +40dB 
f=lt015MHz 
±1 
ns 
0 
-40dB < G < OdB 
f= 1 to 15MHz 
±2 
ns 
Output Slew Rate 
Vo = 1Vp-p 
60 
V/~s 
Overload Recovery(4) 
200 
ns 
Two-tone lntermodulation Distortion(S) 
Small-Signal 
-50 
dBc 
Two-tone, 3rd Order IMD Intercep~S) 
Small-Signal 
15 
dBm 


OUTPUT 
Voltage SWing(l) 


G = +40dB 
±1 
±1.6 
V 


G = OdB 
±O.5 
±0.75 
V 


Output Voltage Limit 
Symmetrical to Ground (±10%) 
Short-Circuit 
Current 
Continuous to Common 
±BO 
mA 
Instantaneous Dynamic Range (IOR)(6) 


G = OdB to +40dB 
Vo = 1.5Vp-p 
70 
dB 
Offset 
G =-40dB 
±2 
±30 
mV 
Output Resistance 
1= 1MHz, AU Gains 
10 
n 


POWER SUPPLY 
Specification 
±5V Recommended 
±4.5 
±5.5 
V 


PSR 
G = OdB 
40 
50 
dB 
Quiescent Current 
-26/+30 
±32 
mA 


TEMPERATURE 
Specification 
Applies to Temperature 
Drift Specs 
-25 
+B5 
°C 
Operation 
-40 
+125 
°C 
Thermal Resistance, 
(JJA 


P, PA 
100 
°elW 
U, UA 
125 
°CIW 


NOTES: (1) See InpuVOutput Range discussion in Applications 
Information Section (Figure 2). (2) Gain is laser trimmed and tested at gains of -40dB, 
OdB, +15dB, 


+25dB, 
and 
+40dB; 
V1N =1Vp-p 
for 
gains 
less 
than 
OdB; VOUT= 1V for 
gains 
of OdB to +40dB. 
(3) Output 
offset 
change 
from 
offset 
at G =-40dB. 


(4) Gain = +40dB; Input step of 2V to 2mV; time required for output to return from saturation to linear operation. (5) V1N = 7mVp-p, Your 
= 700mVp-p 
(250mVrms): 
Output Power = -10dBm/tone, 
equal amplitude 
tones of 5MHz ±500Hz, 
G = +40dB. See typical performance 
curves. 
(6) With Rs = on, and noise bandwidth 
01 
1MHz. lOR = 20 log (VORMs/(eORMSx .ysw»; where VORMSis rms output voltage, eORMSis output noise spectral density, and BW is noise bandwidth. 
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2 


+In 
GND Gain 


Control, 


Vc 


No 
Internal 
Connection 


Supply 
. 
. 
±7V 
Differential Input Voltage.. 
. 
Total Vs 


Input 
Voltage 
Range 
See 
Input 
Protection 
Section 
Storage Temperature Range. 
. 
-65°C to +150°C 
Lead Temperature 
(soldering, 
DIP, 105) 
+3000C 
Lead Temperature 
(soldering, SO-8, 35) . 
. 
+260"C 
Output Short-Circuit 
to Ground (+25°C) 
Continuous 
Junction Temperature 
(TJ) 
+175°C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBERI') 


VCA610PA 
8·Pin 
Plastic 
DIP 
006 


VCA610P 
a·Pin Plastic DIP 
006 
VCA610UA 
SO-8 Surface-Mount 
182 
VCA610U 
80-8 
Surface-Mount 
182 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 


no responsibility for the use of this information, and aU use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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3 Power Operational Amplifiers 


Burr-Brown power amplifiers are designed for 
high output voltage and/or high output current. 
Versatile power operational amplifiers can be used 
in virtually any op amp circuit configuration, yet 
can supply up to ±15A load current or ±140V 
output voltage. 


Buffer amplifiers can be used with common op 
amps to drive long lines or heavy loads such as 
valves, voice-coils and actuators. 


Choose from a wide variety of power amp types, 
including: 


OP A547, OPA548-Continuous 
output ratings of 
O.5A and 3A, respectively, allow these new-gen- 
eration monolithic power op amps to serve a wide 
range of requirements. Advanced user-set current 
limit circuitry and digital shutdown/status I/O pin 
add to their versatility. Operation extends to 60V 
power supplies. 


BUF634-250mA, 
2000V/Jls 
buffer amp. 
Used 
with a common op amp, this buffer amp boosts 
output current to 250mA and increases capacitive 
load drive capability. Versatile and rugged, it's 
available in SO-8, 8-pin DIP and 5-pin TO-220 
packages. 


OPA541-This 
monolithic power op amp deliv- 


ers output current up to ±SA and operates from 
power supplies up to ±40V. Available in low cost 
plastic power SIP and hermetic 8-pin TO-3 pack- 
ages. 


BURR-BROWN«I 
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OPA544F-A 
high-voltage/high-current 
op amp 
available in a surface-mount power package that 
solders flat on a circuit board for low profile, high 
density applications. 
Specifications 
include 2A 
output current, ±l OVto ±35V power supply range, 
and lOOpA max input bias current. It is also" 
available in a 5-lead TO-220 plastic package. 
•• 


OPA2544-This 
dual version of the OPA544 
packs two powerful amps in a single ll-lead 
plastic package that saves board space and reduces 
cost. It provides output of 2A, its power supply 
range extends to ±35V, and is designed to drive a 
wide variety of electro-mechanical devices. 


3583-Power 
supply voltages up to ±150V and 
output current to 75mA suit many programmable 
V/l source or high voltage transducer applications. 


3584-Power 
supplies to ±150V and slew rates to 
150VIJls are ideal for piezoelectric 
transducers 
and electrostatic deflection circuitry. 


Other products provide special features and per- 
formance. 
Use our detailed selection guide to 
locate the power amp for your application. 


Power Operational 
Amplifiers 


I POWER OPERATIONAL AMPLIFIERS ~ 


I 


High Current 
High Voltage 
High Speed Buffers 
(output 
Current, 
max) 
(Output Swing, max) 
(GBW, typ) 


OPA512 
(±15A) 


OPA501 
(±1OA) 


OPA502 
(±10A) 


OPA541 
(±5A) 


OPA2541 
(±5A, Dual) 


OPA548 
(±3A) 


OPA544 
(±2A) 


OPA2544 
(±2A. Dual) 


OPA547 
(±500mA) 


3584 
(±145V) 


3583 
(±140V) 


3581 
(±70V) 


OPA445 (±35V) 


OPA547 (±30V) 


OPA548 (±30V) 


BUF601 
(900MHz) 


OPA660 (850M Hz) 


BUF600 
(650MHz) 


OPA633 (260MHz) 


BUF634 (180MHz) 


BOLD DENOTES NEW PRODUCT 


BOLO, ITALIC OENOTES PRODUCT IN DEVELOPMENT 


I 


Rated 
Offset 
Offset 
Bias 
Small Signal 
m~~ 
Output 
Rated 
Voltage 
Voltage 
Current 
Unity Gain 
Open 


z 
Current 
Supply 
25°C 
Drift 
25°C 
Bandwidth 
Slew Rate 
Loop 
• 
min 
max 
max 
max 
max 
typ 
min 
Gain 
Temp 


tl:I 
Product 
(±mA) 
(±V) 
(±mV) 
(±~Vf'C) 
(pA) 
(MHz) 
(VI~) 
(dB) 
Rangel') 
;: 
OPA501 
10A 
34 
5 
40 
20nA 
1 
1.35 
98 
Ind 
..• 
";< 
OPA502 
10A 
45 
5 
5' 
200 
2 
10 
103 
Xlnd 
tl:I 
OPA512BM 
10A 
45 
6 
65 
30nA 
4 
2.5 
110 
Ind 
~ 
OPA512SM 
15A 
45 
3 
40 
20nA 
4 
2.5 
110 
Mil 
~ 
;:, 
OPA541BM 
5A 
40 
1 
30 
50 
1.6 
6 
90 
IndlMil 
.... 
OPA541AP 
5A 
35 
10 
40 
50 
1.6 
6 
90 
Ind 
(J 
OPA544 
2A 
35 
5 
10' 
100 
1.4 
8 
90 
Xlnd 
tl 
OPA547 
500 
30 
5 
25' 
SOOnA 
1 
6' 
90 
Xlnd 
I:l 
is 
OPA548 
3A 
30 
5 
25' 
500nA 
1 
10' 
90 
Xlnd 


tl:I 
OPA2541 
5A 
40 
1 
30 
50 
1.6 
6 
90 
Ind/Mil 
0 
OPA2544 
2A 
35 
5 
10' 
50 
1.4 
5 
90 
Xlnd/Mil 
0 
;0;- 


NOTES:(1)Com= O'Cto +70'C, Ind= -25'C to +85'C, Xlnd= -40'C to +85'C, Mil= -55'C to +125'C. (2)Gain-bandwidthproduct.(3)5Apeak. 


Pkg 


TO-3 
TO-3 
TO-3 
TO-3 
TO-3 
Power Plastic 
5-Pin TO-220 
TO-220, DDPAK 
TO-220, DDPAK 
TO-3 
TO-3, 11-Pin Plastic 


Description 


High Current 
High Current 
High Current 
High Current 
High Current 
High Current 
High Current 
Single Supply and High Current 
Single Supply and High Current 
Dual 
Dual 


, DENOTESTYPICAL 
BOLDDENOTESNEWPRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 
I 


Rated 
Offset 
Offset 
Bias 
Unity 
Output 
Rated 
Voltage 
Voltage 
Current 
Gain 
Slew 
Current 
Supply 
25°C 
Drift 
25°C 
Bandwidth 
Rate 
min 
max 
max 
max 
max 
typ 
min 
Product 
(:!mA) 
(±V) 
(:!mV) 
(±JlVI"C) 
(pA) 
(MHz) 
(VlJlS) 


OPA445 
15 
45 
3 
10' 
50 
2 
5 
OPA547 
500 
35 
5 
25* 
500nA 
1 
6' 
OPA548 
3A 
35 
5 
25* 
500nA 
1 
10* 
3581 
30 
70 
3 
25 
20 
5 
20 
3583 
75 
140 
3 
23 
20 
5 
30' 
3584 
15 
145 
3 
25 
20 
20(2) 
150' 


NOTES: (1) Com =O°C to +70°C, Ind = -25°C to +85°C, Xlnd = -40°C to +85°C, Mil = -55°C to +125°C. (2) Gain-bandwidth 
product. 


Rated 
Rated 
Current 
Voltage 
Output 
Output 
min 
min 
Product 
(:!mA) 
(±V) 


BUF600 
20 
2.5 
BUF601 
20 
2.5 
BUF634 
250' 
10 
OPA633 
80 
11 
OPA660 
10 
3.7 


NOTES: (1) Ind = -25°C to +85°C, Xlnd = -40°C to +85°C. 


Small 
Signal 
Bandwidth 
(MHz) 


650 
900 
180 
260 
850 


Full 
Power 
Bandwidth 
(MHz) 


320 
320 
NS 
40 
570 


Slew 
Rate 
typ 
(VlJlS) 


3400 
3600 
2000 
2500 
3000 


Input 
Impedance 
typ 
(QllpF) 


4.8M/l 
2.5M/l 
8M/8 
1.5M/1.6 
lM/2.1 


Open 
Loop 
Gain 
(dB) 


100 
90 
90 
112 
118 
120 


Temp 
Rangel') 


Ind/Mil 
Xlnd 
Xlnd 
Com 
Com/lnd 
Com 


Temp 
Range(') 


Xlnd 
Xlnd 
Ind 
Ind 
Xlnd 


Pkg 


TO-99,DIP 
TO·220, DDPAK 
TO-220, DDPAK 
TO-3 
TO-3 
TO-3 


Single Supply and High Current 
Single Supply and High Current 
Still Available 


Pkg 


DIP, SOIC 
DIP, SOIC 
DIP, SOIC, TO-220 
DIP 
DIP, SOIC 


Description 


High Slew Rate, Open Loop 
High Slew Rate, Open Loop 
Low Cost, Open Loop 
Low Cost, Open Loop 
TransconductanceAmp and Buffer 


• DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


BURR - BROWN® 
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• 
HIGH OUTPUT 
CURRENT: 
250m A 


• 
SLEW 
RATE: 
2000V/IlS 


• 
PIN-SELECTED 
BANDWIDTH: 


30MHz to 180MHz 


• 
LOW QUIESCENT 
CURRENT: 
1.5mA 
(30MHz 
BW) 


• 
WIDE SUPPLY 
RANGE: 
12.25 to ±18V 


• 
INTERNAL 
CURRENT 
LIMIT 


• 
THERMAL 
SHUTDOWN 
PROTECTION 


• 
8-PIN DIP, SO-8, 5-LEAD 
TO-220, 
5-LEAD 
DDPAK 
SURFACE-MOUNT 


The BUF634 
is a high speed 
unity-gain 
open-loop 
buffer recommended 
for a wide range of applications. 


It can be used inside the feedback loop of op amps to 
increase 
output 
current, 
eliminate 
thermal 
feedback 


and improve capacitive 
load drive. 


For low power 
applications, 
the BUF634 
operates 


on 
1.5mA 
quiescent 
current 
with 
250mA 
output, 


2000V/Ils 
slew rate and 30MHz 
bandwidth. 
Band- 
width can be adjusted 
from 30MHz to 180MHz by 
connecting 
a resistor between V- and the BW Pin. 


Output circuitry is fully protected 
by internal current 
limit and thermal 
shut-down 
making 
it rugged 
and 
easy to use. 


• 
VALVE 
DRIVER 


• 
SOLENOID 
DRIVER 


• 
OP AMP CURRENT 
BOOSTER 


• 
LINE DRIVER 


• 
HEADPHONE 
DRIVER 


• 
VIDEO 
DRIVER 


• 
MOTOR 
DRIVER 


• 
TEST EQUIPMENT 


• 
ATE PIN DRIVER 


The BUF634 is available 
in a variety of packages 
to 


suit mechanical 
and power dissipation 
requirements. 


Types include 8-pin DIP, SO-8 surface-mount, 
5-lead 
TO-220, 
and a 5-1ead DDPAK surface-mount 
plastic 


power package. 


I I 
I I 
I 
BW 
v- 
v+ 


VIN 
va 


I I 
I I 
I 
BW 
v- 
v+ 


V1N 
Va 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 
11400, Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AI 
85706 
• Tel: 
(520) 746·1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXLlne: 
(BOO) 548-6133 
(Us/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066~91 
• FAX: 
(520) 889·1510 
• Immediate 
Product 
Info: 
(800) 548-6132 


BURR-BROWNiII 
113131 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C(1), Vs = ±15V, unless otherwise 
noted. 


BUF634P, 
U, T, F 


LOW QUIESCENT 
CURRENT 
MODE 
WIDE BANDWIDTH 
MODE 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage 
±30 
±100 
* 
* 
mV 
vs Temperature 
Specified Temperature 
Range 
±100 
* 
~VI"C 
vs Power Supply 
Vs = ±2.25VI21 to ±18V 
0.1 
1 
* 
* 
mVN 


Input Bias Current 
V1N = OV 
±0.5 
±2 
±5 
±20 
~A 
Input Impedance 
RL = 100n 
80 II 8 
811 8 
Mn II pF 


Noise Voltage 
f = 10kHz 
4 
* 


nVl{Hz 


GAIN 
RL= 1kn, Vo= 
±10V 
0.95 
0.99 
* 
* 
VN 


RL = won, 
Vo = ±10V 
0.85 
0.93 
* 
* 
VN 


RL = 67n, Vo = ±10V 
0.8 
0.9 
* 
* 
VN 


OUTPUT 
Current Output, Continuous 
±250 
* 
mA 
Voltage Output, Positive 
'0= 
10mA 
(V+) -2.1 
(V+) -1.7 
* 


:;: 
V 
Negative 
10= -10mA 
(V-) +2.1 
(V-) +1.8 
* 
* 
V 


Positive 
10= 100mA 
(V+) -3 
(V+) -2.4 
* 


:;: 
V 


Negative 
10= -100mA 
(V-) +4 
(V-) 
+3.5 
* 
',' 
V 


Positive 
10= 150mA 
(V+) -4 
(V+) -2.8 
* 
* 
V 
Negative 
10= -150mA 
(V-) +5 
(V-) +4 
* 
',' 
V 


Short·Circuit 
Current 
±350 
±550 
±400 
* 
mA 


DYNAMIC 
RESPONSE 


Bandwidth, 
-3dB 
RL= lkn 
30 
180 
MHz 
RL= loon 
20 
160 
MHz 
Slew Rate 
20Vp-p, 
RL = 100n 
2000 
* 
- 
VII'S 
Settling Time, 0.1% 
20V Step, RL = 100n 
200 
* 
ns 
1% 
20V Step, RL = won 
50 
* 


ns 
Differential 
Gain 
3.58MHz, Vo = 0.7V, RL = 150n 
4 
0.4 
% 


Differential 
Phase 
3.58MHz, Vo = 0.7V. RL = 150n 
2.5 
0.1 
. 


POWER SUPPLY 
Specified Operating 
Voltage 
±15 
:;: 
V 
Operating Voltage 
Range 
±2.25121 
±18 
::: 
* 
V 
Quiescent 
Current, 
10 
10= 0 
±1.5 
±2 
±15 
±20 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
* 
* 


·C 
Operating 
-40 
+125 
* 
* 


·C 
Storage 
-55 
+125 
:;: 
:;: 
·C 
Thermal Shutdown 
Temperature. 
TJ 
175 
:;: 
·C 


Thermal 
Resistance, 
9JA 
"P" Package(3) 
100 
:;: 
·CIW 


OJ, 
"U" Package(3) 
150 
',' 
·CIW 


OJ' 
"T" Package(3) 
65 
:;: 
·CIW 


°JC 
'T' Package 
6 
:;: 
·CIW 


OJ' 
"PO Package(3) 
65 
:I: 
·CIW 


0JC 
"PO Package 
6 
* 


·CIW 


V+ 
V+ 
{r 
'~ 
BW 


V- 
V- 


* Specifications 
the same as Low Quiescent 
Mode. 


NOTES: (1) Tests are performed 
on high speed automatic 
test equipment, 
at approximately 
25°C junction temperature. 
The power dissipation 
of this product will 
cause some parameters to shift when warmed up. See typical performance curves for over-temperature 
performance. 
(2) Limited output swing available at low supply 
voltage. See Output voltage specifications. 
(3) Typical when all leads are soldered to a circuit board. See text for recommendations. 


Supply Yoltage.. 
. 
±18Y 
Input Voltage Range. 
. 
±Vs 


Output 
Short-Circuit 
(to ground) 
. 
. 
Continuous 
Operating Temperature ,.. 
. 
-40°C 
to +125°C 
Storage Temperature 
-55°C 
to +125"C 
Junction Temperature. 
.. 
+150°C 


Lead Temperature (soldering,10s).. 
. 
+300°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


BUF634P 
a-Pin Plastic 
DIP 
006 
-40°C 
to +85°C 
BUF634U 
80-8 
Surface-Mount 
182 
-40°C 
to +85°C 
BUF634T 
5·Lead TO·220 
315 
-40°C to +85oC 
BUF634F 
5-Lead DDPAK 
325 
-40°C to +85°C 


I I 
I I 
I 
BW 
Y- 
Y+ 


V1N 
Vo 


I I 
I I 
I 
BW 
Y- 
Y+ 


V1N 
Vo 


A 
ELECTROSTATIC 


J..f.it;;;. DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


The 
information 
provided 
herein 
is believed 
to 
be 
reliable; 
however, 
BURR-BROWN 
assumes 
no 
responsibility 
for 
inaccuracies 
or 
omissions. 
BURR-BROWN 


assumes 
no responsibility 
for the 
use of this 
information, 
and 
all use 
of such 
information 
shall 
be entirely 
at the 
user's 
own 
risk. 
Prices 
and 
specifications 
are 
subject 


to change 
without 
notice. 
No 
patent 
rights 
or licenses 
to any 
of the 
circuits 
described 
herein 
are 
implied 
or granted 
to any 
third 
party. 
BURR-BROWN 
does 
not 


authorize 
or warrant 
any 
BURR· BROWN 
product 
for 
use 
in life 
support 
devices 
and/or 
systems. 


BURR 
- BROWN. 


1E3E31 


BURR - BROWN® 
I~~I 


• 
HIGH OUTPUT 
DRIVE: 2.3A 


• 
WIDE SUPPLY 
RANGE: +9V to +60V 


• 
COMPLETE 
FUNCTION 
PWM Output 
Internal 24kHz Oscillator 
Digital Control Input 
Adjustable 
Delay and Duty Cycle 
Over/Under 
Current Indicator 


• 
FULLY PROTECTED 
Thermal 
Shutdown 
with Indicator 


Internal Current Limit 


• 
PACKAGES: 
7-Lead TO-220 and 7-Lead 
Surface-Mount 
DDPAK 


• 
ELECTROMECHANICAL 
DRIVER: 
Solenoids 
Positioners 
Actuators 
High Power Relays/Contactors 
Valves 


• 
FLUID AND GAS FLOW SYSTEMS 


• 
INDUSTRIAL 
CONTROL 


• 
FACTORY 
AUTOMATION 


• 
PART HANDLERS 


• 
PHOTOGRAPHIC 
PROCESSING 


• 
ELECTRICAL 
HEATERS 


• 
MOTOR SPEED CONTROL 


• 
SOLENOID/COIL 
PROTECTORS 


• 
MEDICAL 
ANALYZERS 


On 


~ 


The DRVlOI 
is a low-side power switch employing 
a 
pulse-width 
modulated 
(PWM) output. Its rugged de- 
sign is optimized 
for driving 
electromechanical 
de- 
vices such as valves, solenoids, 
relays, actuators, 
and 
positioners. 
The DRV 10 I is also ideal for driving 
thermal 
devices 
such as heaters 
and lamps. 
PWM 
operation 
conserves 
power and reduces heat rise, re- 
sulting 
in higher 
reliability. 
In addition, 
adjustable 
PWM allows fine control of the power delivered to the 
load. Time from dc output to PWM output is exter- 
nally adjustable. 


The DRVIOI 
can be set to provide 
a strong 
initial 


closure, automatically 
switching to a "soft" hold mode 
for power savings. Duty cycle can be controlled 
by a 
resistor, analog voltage, or digital-to-analog 
converter 
for versatility. 
A flag output indicates 
thermal 
shut- 
down 
and over/under 
current 
limit. A wide supply 
range allows use with a variety of actuators. 


The DRVIOl 
is available in 7-lead staggered TO-220 
package and a 7-lead surface-mount 
DDPAK 
plastic 
power package. It is specified over the extended indus- 
trial temperature 
range, -40°C 
to +85°C. 


(electrically 
connected 
to 
lab) 


BURR-BROWN«I 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


DRV10H. 
F 


PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


OUTPUT 


Output Saturation 
Voltage, Sink 
10= lA 
+0.8 
+1 
V 


10= 0.1A 
+0.2 
+0.3 
V 


Current Limit 
1.9 
2.3 
3 
A 


Under·Scale 
Current<1) 
23 
mA 


Output Transistor 
Off, Vs = Vo = +60V 
±0.01 
±1 
mA 


T"" 
Leakage Current 
0 
DIGITAL 
CONTROL 
INPUT(') 
T"" 


VeTA 
Low (oulput disabled) 
0 
+1.2 
V 
> 


VeTR 
High (oulput enabled) 
VeTR = OV 
+2.2 
+5.5 
V 
a: 
ICTRLow (output disabled) 
VeTR = +SV 
-80 
~A 
C 
ICTA 
High (output enabled) 
20 
~A 


Propagation 
Delay 
On-lo-Off 
and Off-Io-On 
2 
~ 


DELAY 
TO PWM(3) 
dc to PWM Mode 


Delay Equation(4) 
Delay to PWM - CD • 10. (CD in F) 
s 


Delay Time 
Co=0.1~F 
80 
95 
110 
ms 


Minimum Delay Time(5) 
Co = 0 
15 
~s 
en 


DUTY CYCLE ADJUST 
a: 


Duty Cycle Range 
10 to 90 
% 
W 
Duty Cycle Accuracy 
50% Duty Cycle 
±2 
±5 
% 
u: 


vs Supply Voltage 
50% Duty Cycle, Vs = Vo = +9V to +60V 
±1 
±5 
% 
::::i 
Nonlinearity(6) 
10% to 80% Duty Cycle 
2 
% FSR 


DYNAMIC 
RESPONSE 
a. 


Output Voltage 
Rise Time 
Vo = 10% to 90% of Vs 
1 
2.5 
~s 
:= 


Output Voltage Fait Time 
Vo = 10% to 90% of Vs 
0.1 
2.5 
~s 
« 


Oscillator 
Frqeuency 
19 
24 
29 
kHz 
..oJ 


FLAG 
« 
Normal Operation 
20kn 
Pull-Up 10 +5V, 10< 1.5A 
+4 
+4.9 
V 
Z 
Fauitl'l 
Sinking 
1mA 
+0.2 
+0.8 
V 
0 
Sink Current 
VFLAG = O.4V 
2 
mA 


Under-Current 
Flag: Sel 
4 
~s 
!;;: 
Reset 
2 
~ 
Over-Current 
Flag: 
Sel 
2 
~s 
a: 
Reset 
2 
~s 
W 
THERMAL 
SHUTDOWN 
a. 


Junction Temperature 
0 
Shutdown 
+165 
·C 


Reset from Shutdown 
+150 
·C 
a: 


POWER SUPPLY 
W 


Specified Operating 
Voltage 
+24 
V 
~ 
Operating Voltage 
Range 
+9 
+60 
V 
0 
Quiescent 
Current 
10= 0 
3.5 
5 
mA 
a. 


TEMPERATURE 
RANGE 


Specified 
Range 
-40 
+85 
·C 


Operating 
Range 
-55 
+125 
·C 


Storage Range 
-55 
+125 
·C 


Thermal 
Resistance, 
9JC 


7-Lead DDPAK, 7-Lead TO-220 
3 
·CIW 


Thermal 
Resistance, 
8JA 


7-Lead DDPAK, 7-Lead TO-220 
No Heat Sink 
65 
·CIW 


NOTES:(1) 
Under-scale 
current for Tc < 10Q°C-see 
Under-Scale 
Current vs Temperature 
typical performance 
curve. (2) Logic High enables 
output 
(normal 


operation). 
(3) Constant dc output to PWM (pulse-width 
modulated) 
time. (4) Maximum delay is determined 
by an external capacitor. 
Pulling the Delay Adjust Pin 
low corresponds 
to an infinite (continuous) 
delay. (5) Connecting the Delay Adjust pin to +SV reduces delay time to 31l5. (6) V1N at pin 3 to percent of duty cycle 
at pin 6. (7) A fault results from over-temperature, 
over·current, 
or under·current 
conditions. 


BURR· 
BROWN_ 


IE:lE:lI 
Burr-Brown 
Ie Data Book 


7-Lead 
Stagger-Formed 
TO-220 


I 
I 
I 
I 


In 
I PWMI 
VS I Flag 


Delay 
Gnd 
Out 


7-Lead 
DDPAK 
Surface-Mount 


I II 
II 
II 
In 
PWM 
Vs 
Flag 


Delay Gnd 
Out 


Supply Voltage, Vs. 
. 
GoV 


Input Voltage.. 
.. 
-<J.2V to Vs 


PWM Adjust Input.. 
-<J.2V to Vs 


Delay Adjust Input. 
. 
-<J.2V to Vs (24V max) 


Operating Temperature Range 
-400C to +125°C 
Storage Temperature Range .. _ 
. -65°C 
to +150°C 
Junction Temperature.. 
. 
+150°C 
Lead Temperature 
(soldering, 
los)t21.. 
. 
+300"C 


NOTES: (1) Stresses above these ratings may cause permanent damage. 
Exposure to absolute maximum conditions for extended periods may de- 
grade device reliability. (2) Vapor-phase or IR reflow techniques are recom- 
mended for soldering the DRV101 F surface-mount package. Wave soldering 
is not recommended due to excessive thermal shock and "shadowing" of 
nearby devices. 


PACKAGE 
DRAWtNG 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERt') 
RANGE 


DRVtOn 
7·Lead Stagger· Formed TO·220 
327 
-40°C to +85°C 


DRVt01FI2} 
7-Lead DOPAKSurface-Mount 
328 
-40QC to +85°C 


NOTES: (1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. (2) Available in Tape and 
Reel. 


A 
ELECTROSTATIC 
J..l!J& DISCHARGE SENSITIVITY 


This 
jntegrated 
circuit 
can 
be 
damaged 
by ESD. 
Burr-Brown 


recommends 
that 
all 
integrated 
circuits 
be 
handled 
with 


appropriate 
precautions. 
Failure 
to observe 
proper 
handling 
and 


installation 
procedures 
can cause damage. 


ESD damage 
can range 
from 
subtle 
performance 
degradation 
to 


complete 
device failure. 
Precision 
integrated 
circuits 
may be more 


susceptible 
to damage 
because 
very 
small 
parametric 
changes 


could cause the device 
not to meet its published 
specifications. 


The informationprovided herein isbelieved to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibilityfor the use of this information, and all use of such information shalt be entirely at the user's own risk. Prices and specifications are subject to change 
withoutnotice. No patent rightsor licenses to any of the circuitsdescribed herein are impliedor granted to any thirdparty. BURR-BROWN does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 
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,E3E3, 


BURR - BROWN ® 
IElElI 


• 
HIGH OUTPUT 
CURRENT: 
230mA 


• 
SINGLE 
SUPPLY 
OPERATION: 
5V 


• 
5MHz BANDWIDTH: 
6Vp-p into 150 


• 
VERY LOW THD AT HIGH POWER: 
-72dBc 
at 6Vp-p, 
100kHz, 
1000 


• 
LOW QUIESCENT 
CURRENT: 
11mA 


• 
FIXED DIFFERENTIAL 
GAIN: 3VN 


• 
xDSL TWISTED 
PAIR LINE DRIVER 


• 
COMMUNICATIONS 
LINE DRIVER 


• 
TRANSFORMER 
DRIVER 


• 
SOLENOID 
DRIVER 


• 
HIGH POWER AUDIO 
DRIVER 


• 
CRT YOKE DRIVER 


The DRVllOO 
is fixed gain differential 
line driver 
designed for very low harmonic distortion at the high 
powers 
required 
of xDSL 
line interface 
standards. 
Operating 
on a single 
+5V 
supply, 
it can deliver 
230mA peak output current and 9.5Vp-p 
differential 
output 
voltage 
swing. This high output 
power on a 
single +5V supply makes the DRVllOO 
an excellent 
choice for the xDSL applications 
that require 
up to 
17dBm power onto the line with high crest factors. 
The DRVI100 
is available 
in both 8-pin plastic DIP 
and SO-8 packages. 


DRV1100P, 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


AC PERFORMANCE 
-3dB 
Bandwidth 
RL = 15n, Vo = 1Vp-p 
8 
MHz 
RL 
~ lOOn, Vo = 1Vp-p 
11 
MHz 
RL = 15n, Vo = 6Vp-p 
5 
MHz 
RL 
~ lOon, 
Vo = 6Vp-p 
6 
MHz 
Differential Slew Rate 
RL = lOOn, Vo = 6Vp-p 
80 
V/~ 
Step Response Delay(1) 
Vo = 1Vp-p 
25 
ns 
Settling Time to 1%, Step Input 
Vo = 1Vp-p, RL = lOOn 
0.25 
~s 
Settling Time to 1%, Step Input 
Vo = 6Vp-p, RL = lOOn 
0.3 
~s 
Settling Time to 0.1%, Step Input 
Vo = 1Vp-p, RL = lOon 
0.8 
~s 
Settling Time to 0.1%, Step Input 
Vo = 6Vp-p, RL = lOOn 
1.1 
~s 
THO, Total Harmonic Distortion(2) 


f= 
10kHz 
RL = lOOn, Vo = 6Vp-p 
-85 
dBc 
f= 
10kHz 
RL = 15n, Vo = 6Vp-p 
-66 
-76 
dBc 
f= 
100kHz 
RL = lOon, 
Vo = 6Vp-p 
-72 
dBc 
f= 
100kHz 
RL = 15n, Vo = 6Vp-p 
-65 
dBc 
Input Voltage Noise 
f = 100kHz 
30 
nV/,!Hz 


Input Current Noise 
f = 100kHz 
0.5 
fAl,!Hz 


INPUT CHARACTERISTICS 
Differential 
Input Resistance 
1011 
n 
Differential 
Input Capacitance 
1 
pF 
Common-Mode 
Input Resistance 
1011 
n 
Common-Mode 
Input Capacitance 
6 
pF 
Input Offset Voltage 
5 
mV 
Input Bias Current 
1 
pA 
Common-Mode 
Rejection Ratio 
Input Referred 
62 
dB 
Power Supply Rejection Ratio 
Input Referred 
60 
76 
dB 
Input Common-Mode 
Voltage Range(3) 
0.5 
Voa -0.5 
V 


OUTPUT CHARACTERISTICS 
Differential 
Output Offset, RTO 
10 
25 
mV 
Differential Output Offset Drift, RTO 
-40°C 
to +85°C 
30 
~v('e 
Differential 
Output Resistance 
0.16 
n 
Peak Current (Continuous) 
RL= 
15n 
200 
230 
mA 
Differential Output Voltage Swing 
RL= 
lkn 
9.6 
Vp-p 
RL = lOOn 
8.5 
9.5 
Vp-p 
RL= 
15n 
6.0 
6.6 
Vp-p 
Output Voltage SWing, Each Side 
RL = lkn 
0.125 
4.875 
V 
Gain 
Fixed Gain, Differential 
3 
VN 
Gain Error 
±0.25 
dB 


POWER SUPPLY 
Operating Voltage Range 
+4.5 
+5.0 
+5.5 
V 
Quiescent 
Current 
Voo = 5.QV 
+11 
+16 
mA 


TEMPERATURE 
RANGE 
-40 
+85 
°e 
Thermal 
Resistance, 
BJA 


DRV1100P 
8-Pin DIP 
100 
°elW 
DRVll00U 
8-Pin SO-8 
125 
°elW 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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Analog Inputs: Current 
±1 OOmA,Momentary 


±10mA, Continuous 
Voltage.. 
. 
GND -{).3V to Voo +O.2V 
Analog Outputs Short Circuit to Ground (+25°C) 
Momentary 
Analog Outputs Short Circuit to Voo (+25°C) . 
. 
Momentary 
Voo to GND.. 
. 
-{).3V to 6V 
Junction Temperature. 
.. 
+150°C 
Storage Temperature Range. 
. 
-4O"C to +125°C 


Lead Temperature (soldering, 3s) 
+260°C 


Power Dissipation. 
(See Thermal/Analysis Discussion) 


PACKAGE 
DRAWING 
NUMBER!') 


006 
182 


A 
ELECTROSTATIC 
J.Itf/;;;. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 
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BURR - BROWN® 
IElElI 


High Voltage FET-Input 
OPERATIONAL AMPLIFIER 


• 
WIDE POWER SUPPLY 
RANGE: ±10V to 
±45V 


• 
HIGH SLEW RATE: 10VlliS 


• 
LOW INPUT BIAS CURRENT: 
SOpA max 


• 
STANDARD-PINOUT 
To-gg AND DIP 
PACKAGES 


The OPA445 
is a monolithic 
operational 
amplifier 
capable of operation 
from power supplies up to ±45V 
and output currents 
of 15mA. It is useful in a wide 
variety of applications 
requiring 
high output voltage 
or large common-mode 
voltage swings. 


The OPA445's 
high slew rate provides 
wide power- 
bandwidth 
response. 
which is often required for high 
voltage 
applications. 
FEr input circuitry 
allows the 


• 
TEST EQUIPMENT 


• 
HIGH VOLTAGE 
REGULATORS 


• 
POWER AMPLIFIERS 


• 
DATA ACQUISITION 


• 
SIGNAL 
CONDITIONING 


use of high impedance 
feedback networks. thus mini- 
mizing their output loading effects. Laser trimming of 
the input circuitry yields low input offset voltage and 
drift. 


The OPA445 
is unity-gain 
stable 
and requires 
no 
external compensation 
components. 
It is available 
in 
both industrial (-25°C to +85°C) and military (-55°C 
to + 125°C) temperature 
ranges. 


BURR-BROWN_ 
1E3E31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPA445BM 
OPA445AP 
I 


PARAMETER 
CONDtT1ONS 
MIN 
TYP 
MAX I 
MIN 
TYP 
MAX 
UNITS 


INPIIT 


OFFSET 
VOLTAGE 
Input Offset Voltage 
VCM = OV 
1.0 
3.0 
2.0 
5.0 
mV 
Average Drift 
T.=T"'NtoT 
•••• 
10 
15 
~vtoC 
Supply Rejection 
Vs = ±10V to :h45V 
80 
110 
* 
* 
dB 
it) 


BIAS CURRENT 
"l:t 


Input Bias Current 
VCM = OV 
20 
50 
50 
100 
pA 
"l:t 


Over Temperature 
10 
20 
nA 
~ 
OFFSET CURRENT 
Input Offset Current 
VCM = OV 
4 
10 
20 
40 
pA 
0 
Over Temperature 
5 
10 
nA 


IMPEDANCE 
Differential 
101311 1 
* 
011 pF 
Common-Mode 
10"11 3 
* 
011 pF 


VOLTAGE 
RANGE 
en 
Common-Mode 
Input Range 
±35 
* 
V 
Common-Mode 
Rejection 
V•• = ±3OV, 
a: 
Over Temp. 
80 
95 
* 
* 


dB 
W 


OPEN-LOOP 
GAIN, DC 
u:: 
Open-loop 
Voltage Gain 
RL = 51<0 
100 
105 
* 
* 
dB 
::i 
Over Temperature 
97 
* 
dB 
Q. 


FREQUENCY 
RESPONSE 
:IE 
Gain Bandwidth 
Small Signal 
2 
* 
MHz 
« 
Full Power Response 
35Vp-p, 
RL = 5kll 
45 
55 
* 
* 
kHz 


DYNAMIC 
RESPONSE 
..J« 
Slew Rate 
Vo = ±35V, 
Z 
RL = 51<0 
5 
10 
* 
* 
VI~ 
0 
Rise Time 
Vo = ±200mV 
100 
* 


os 
Overshoot 
Av =+1 
~ 
Zc = 51<0II SOpF 
30 
* 


% 


OUTPUT 
a: 
Voltage Output, Over Temp. 
RL = 51<0 
±35 
* 
V 
W 
Current Output 
Vo = ±28V 
±15 
* 
mA 
Q. 


Output Resistance 
DC, Open loop 
220 
* 


0 
0 
Short Circuij Current 
±26 
* 
mA 


POWER SUPPLY 
a: 
Rated Voltage, ±Vs 
±40 
* 
V 
W 
Voltage Range, ±Vs 
3= 
Derated Performance 
Over Temperature 
±10 
±45 
* 
* 
V 
Current, Quiescent 
10= omA 
3.8 
4.5 
* 
* 
mA 
0 


TEMPERATURE 
RANGE 
Q. 


Specification 
-25 
+85 
* 
* 


"C 


Operating 
Ambient Temperature 
-55 
+125 
-25 
+85 


"C 


9 Junction-Ambient 
200 
100 
0c/w 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this infoonation, 
and all use of such infoonation 
shall be entirely at the use(s own risk. Prices and specifteations are subject to change 
wijhout notice. No patent rights or licenses to any 01the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize orwarrant 
any BURR-BROWN 
product for use in lije support devices and/or systems. 
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Top View 


Offset 
Trim 


-Vs 


Case is connected 
to -Vs 


Power Supply 
±50V 
Internal Power Dissipation 
680mW 
Differential Input Voltage.. 
. 
±80V 
Input Voltage Range 
. 
I±Vsl-3V 


Storage Temperature 
Range: M 
~5°C 
to +150°C 


P 
-4O"C to +85°C 


Operating Temperature 
Range: M 
-55°C 
to +125°C 
P 
-4O"C to +85°C 


Lead Temperature 
(soldering, 
10s) 
+300°C 
Output Short-Circuit to Ground (TA = +25°C).. 
.. Continuous 
Junction Temperature 
+ 175°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


OPA445AP 
8-pin Plastic DIP 
006 
-25°C 
to +85°C 
OPA445BM 
8-Pin TO-99 
001 
-25OC to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 
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BURR - BROWN® 
IElElI 


High Current, 
High Power 
OPERATIONAL 
AMPLIFIER 


• 
HIGH OUTPUT 
CURRENT: 
±10A 
Peak 


• 
WIDE POWER 
SUPPLY 
RANGE: 
±10 to ±40V 


• 
LOW QUIESCENT 
CURRENT: 
2.6mA 


• 
ISOLATED 
CASE TO-3 PACKAGE 


The 
OPA50l 
is a high output 
current 
operational 


ampljfier. 
It can be used in virtually all common 
op 
amp circuits, 
yet is capable 
of output currents 
up to 
±JOA. Power supply voltages up to ±40V allow very 
high output power for driving motors or other electro- 
mechanical 
loads. 


Safe operating 
area is fully specified, 
and user-set 
current limits provide protection for both the amplifier 
and load. The class-B (zero output stage bias) provides 
low quiescent 
current during small-signal 
conditions. 


This rugged hybrid integrated 
circuit is packaged in a 


metal 8-pin TO-3 package. 
Both industrial 
and mili- 


tary temperature 
range models are available. 


• 
MOTOR 
DRIVER 


• 
SERVO AMPLIFIER 


• 
VALVE 
ACTUATOR 


• 
SYNCRO 
DRIVER 


• 
PROGRAMMABLE 
POWER 
SUPPLY 


R~L 


Output 


International 
Airport 
IndustrIal 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
A1. 
85706 
• Tel: 
(520) 746-1111 
• Twx: 910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 


BURR· 
BROWNe 


IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


OPA501RM, 
AM 
OPA501SM, 
BM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RATED OUTPUT!'. 
2) 
Output Current 
RL = 211(RM. AM) 
±10 
* 
A 


Continuous(3) 
RL = 2.00 (SM, BM) 
±10 
* 
A 


Output 
Voltage(3) 
10= 10A peak 
±20 
±23 
±26 
±29 
V 


DYNAMIC 
RESPONSE 
Bandwidth, 
Unity Gain 
Small Signal 
1 
* 


MHz 


Full Power Bandwidth 
Vo = 40Vp-p, RL = 811 
10 
16 
::: 
* 
kHz 
Slew Rate 
RL = 511 (RM, AM) 
1.35 
* 
VI~s 


RL = 6.511 (SM, BM) 
1.35 
* 
Y/~s 


INPUT OFFSET VOLTAGE 
Initial Offset 
±5 
±10 
±2 
±5 
mV 
vs Temperature 
-25°C 
< T < +85°C (AM, BM) 
±10 
±65 
~VloC 
-55°C < T < +125°C (RM, SM) 
±10 
±40 
~V/"C 


YS Supply Voltage 
±35 
* 
~VN 


INPUT BIAS CURRENT 
Initial 
T CASE = +25°C 
15 
40 
::: 
20 
nA 


V$ Temperature 
±a.05 
'.- 
nA/"C 


YS Supply Voltage 
±a.02 
* 
nAN 


INPUT DIFFERENCE 
CURRENT 
Initial 
T CASE = +25°C 
±5 
±10 
±2 
±3 
nA 
vs Temperature 
-25°C < T < +85°C (AM. BM) 
±0.01 
nA/"C 


-55°C < T < +125°C (RM, SM) 
±a.Ol 
nA/"C 


OPEN-LOOP 
GAIN, DC 
RL = 511(RM. AM) 
94 
115 
dB 
RL = 6.511 (SM, BM) 
98 
115 
dB 


INPUT IMPEDANCE 
Differential 
10 
* 
M11 
Common-mode 
250 
* 
M11 


INPUT NOISE 
Voltage Noise 
'n = a.3Hz to 10Hz 
3 
* 
~Vp-p 
In = 10Hz to 10kHz 
5 
* 
IlVrms 
Current Noise 
'n = a.3Hz to 10Hz 
20 
* 
pAp-p 
tn = 10Hz to 10kHz 
4.5 
* 


pArms 


INPUT VOLTAGE 
RANGE 


Common-mode 
Voltage(4) 
Linear Operation 
±(IVsl-<i) 
±(IVsl-3) 
* 


:(. 
V 
Common-mode 
Rejection 
f = DC, VCM = ±(IVsl-<i) 
70 
110 
80 
* 
dB 


POWER SUPPLY 
Rated Voltage 
±28 
±34 
V 
Operating Voltage Range 
±10 
±36 
::: 
±40 
V 
Current, quiescent 
±2.6 
±10 
* 
'.' 
mA 


TEMPERATURE 
RANGE 
case 
Specification, 
AM, 8M 
-55 
+125 
::: 
* 


°C 
AM, BM 
-25 
+85 
::: 
::.: 
°C 
Operating, derated 
performance, 
AM, BM 
-55 
+125 
* 


:I: 
°C 
Storage 
-<i5 
+150 
* 


::.: 
OC 


THERMAL 
RESISTANCE 
Steady State 8JC 
2.0 
2.2 
* 
:I: 
°CIW 


::.:Specification 
same as for OPA501 RM, AM. 


NOTES: (1) Package must be derated based on a junction-ta-case 
thermal resistance of 2.20CIW 
or a junction-to-ambient 
thermal resistance of 30°CIW. 
(2) Safe 
Operating Areaand Power Derating Curves must be observed. (3) With±Rsc 
= O.Peak output current is typically greater than 1OAif duty cycle and pulse width limitations 
are observed. Output current greater than 10A is not guaranteed. 
(4) The absolute maximum voltage is 3V less than supply voltage. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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Burr-Brown 
Ie Data Book 
11:11:11 


Power Supply Voltage (Vs) . 
.. 
±40V 
Power 
Dissipation 
at +25°C(1. 
2) . 
. 
79W 
Ditferentiallnput Voltage.. 
... ±Vs-3V 
Common-Mode 
Input Voltage 
.. 
. 
±Vs 


Operating Temperature Range. 
. 
-55°C 
to +125°C 
Storage Temperature Range .. 
. 
-65°C to +150°C 
Lead Temperature (soldering, 105).. 
... +3000C 
Junction Temperature. 
. 
+200"C 
Output 
Short·Circuit 
Duration(3).. 
. 
Continuous 


NOTES: (1) At case temperature 
of +25°C. Derate at 2.2°CIW above case 
temperature 
of +25°C. (2) Average 
dissipation. 
(3) Within safe operating 
area 


and with appropriate 
derating. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


OPA501AM 
B-Pin Metal TO-3 
030 
-25°C 
to +85°C 
OPA501BM 
B-Pin Metal TO-3 
030 
-25°C 
to +85°C 
OPA501RM 
B-Pin Metal TO-3 
030 
-55°C 
to +125°C 
OPA501SM 
B-Pin Metal TO-3 
030 
-55°C 
to +125°C 


,..o 
U') 


~o 


A 
ELECTROSTATIC 
• 
~ 
DISCHARGE SENSITIVITY 
en 
c:w 
LL 
...J 
Q. 
:E« 
...J« 
Zo 


~c: 
W 
Q.o 
c:w 
3=o 
Q. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR - BROWN® 
IElElI 


High Current, 
High Power 
OPERATIONAL 
AMPLIFIER 


• 
HIGH OUTPUT CURRENT: 
10A 


• 
WIDE POWER SUPPLY VOLTAGE: 
±10Vto 
±45V 


• 
USER-SET 
CURRENT 
LIMIT 


• 
SLEW RATE: 10VlfJS 


• 
FET INPUT: 
18 = 200pA max 


• 
CLASS A1B OUTPUT STAGE 


• 
QUIESCENT 
CURRENT: 
25mA max 


• 
HERMETIC 
TO-3 PACKAGE 
- 
ISOLATED 
CASE 


The 
OPA502 
is a high output 
current 
operational 
amplifier 
designed 
to drive a wide range of resistive 
and 
reactive 
loads. 
Its complementary 
class 
NB 


output 
stage 
provides 
superior 
performance 
in 
applications 
requiring freedom from crossover distor- 
tion. Resistor-programmable 
current 
limits 
provide 
protection 
for both the amplifier 
and the load during 
abnormal operating conditions. An adjustable foldover 
current 
limit 
can 
also 
be used 
to protect 
against 
potentially 
damaging 
conditions. 


The OPA502 
employs a custom monolithic 
op amp/ 


driver 
circuit 
and 
rugged 
complementary 
output 
transistors, 
providing 
excellent 
DC 
and 
dynamic 


performance. 


The industry-standard 
8-pin TO-3 package is electri- 


cally 
isolated 
from 
all circuitry. 
This 
allows 
the 


OPA502 to be mounted directly to a heat sink without 
cumbersome 
insulating 
hardware 
which 
degrade 
thermal 
performance. 
The 
OPA502 
is available 
in 


-40°C 
to +85°C temperature 
range. 


• 
MOTOR DRIVER 


• 
SERVO AMPLIFIER 


• 
PROGRAMMABLE 
POWER SUPPLY 


• 
ACTUATOR 
DRIVER 


• 
AUDIO AMPLIFIER 


• 
TEST EQUIPMENT 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S, Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 
910-952.1111 


Internet: 
http://www,burr·brown.coml 
• FAXLine: 
(800) 
543-6133 
(Us/Canada 
Only) • Cable: BBRCORP 
• Telex: 066-6491 
• FAX: 
(520) 
889-1510 
• ImmedIate 
Product 
Info: 
(800) 
548-6132 


BURR 
- BROWNe 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


OPA502BM 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±0.5 
±5 
mV 
vs Temperature 
Specified Temp. Range 
±5 
~VI·C 


vs Power Supply 
Vs =±10Vlo±45V 
74 
92 
dB 


INPUT BIAS CURRENT(1) 
Input Bias Current 
VCM = OV 
12 
200 
pA 
C\I 
Input Offset Current 
VCM = OV 
±3 
pA 
0 


NOISE 
in 


Input Voltage Noise 
nV/-iHz 
~ 
Noise Density, 
f = 1kHz 
25 
Current Noise Density, 
f = 1kHz 
3 
fAl-iHz 
0 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range, Positive 
Linear Operation 
(V+)-5 
(V+)-4 
V 
Negative 
Linear Operation 
(V-) +5 
(V-) +4 
V 
Common·Mode 
Rejection 
VCM =±35V 
74 
106 
dB 


INPUT IMPEDANCE 
Differential 
10'2115 
011 pF 
en 


Common-Mode 
10'2114 
011 pF 
a: 
OPEN·LOOP 
GAIN 
W 


Open-Loop 
Voltage Gain 
Vo = ±34V, RL = 60 
92 
103 
dB 
~ 
FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
G = +10, RL = 500 
2.0 
MHz 
...J 


Slew Rate 
68Vp-p, RL = 60 
5 
10 
VI~s 
C. 


Full-Power Bandwidth 
See Typical Curves 
:= 
Tctal Harmonic Distortion 
G =+3, f=20kHz 
I 


0.06 
I 


% 


Vo=20V,RL=80 
< 


Capacitive 
Load 
See Figure 6 
...J 


OUTPUT 
< 
Voltage Output, Positive 
10= lOA 
(V+) --Q 
(V+)-3.5 
V 
Z 
Negative 
10= lOA 
(V-) +6 
(V-) +3.6 
V 
0 
Positive 
10= 1A 
(V+) -2.5 
V 
Negative 
10= lA 
(V-) +3.1 
V 


~ 


Current Output 
See SOA Curves 
Short Circuit Current 
Resistor Programmed 


POWER SUPPLY 
a: 


Specified Operating Voltage 
±40 
V 
W 


Operating Voltage Range 
±10 
±45 
V 
C. 


Quiescent Current 
10=0 
±20 
±25 
mA 
0 
TEMPERATURE 
RANGE 
a: 
Specification 
-40 
+85 
·C 
Storage 
-55 
+125 
·C 
W 


Thermal Resistance, 
8JC 
DC 
1.25 
1.4 
·CIW 
3= 
AC f ~ 50Hz 
0.8 
0.9 
·CIW 
0 
OJ, 
No Heat Sink 
30 
·CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWNe 
I~~I 
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For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


TO-3 
J,Jt;J;,.. DISCHARGE SENSITIVITY 


Supply Voltage, v+ to v- 
gov 
Output Current .. 
. 
See SOA Curve 
Input Voltage 
(V-) -lV 
to (V+)+lV 
Case Temperature. 
Operating 
150°C 
Junction Temperature 
200°C 


NOTE: 
(1) Stresses 
above these ratings may cause permanent 
damage. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(" 
RANGE 


OPA502BM 
B-Pin TO-3 
030 
-40°C 
to +85°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure_ Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


BURR 
- BROWNiII 


Burr-Brown Ie Data Book 
I~~I 
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Very High Current-High 
Power 
OPERATIONAL 
AMPLIFIER 


• 
WIDE SUPPLY 
RANGE: ±10V to ±50V 


• 
HIGH OUTPUT 
CURRENT: 
15A Peak 


• 
CLASS AlB OUTPUT STAGE: 
Low Distortion 


• 
VOLTAGE-CURRENT 
LIMIT PROTECTION 
CIRCUIT 


• 
SMALL TO-3 PACKAGE 


The 
OPA5l2 
is a high 
voltage, 
very-high 
current 


operational 
amplifier designed to drive a wide variety 
of resistive 
and reactive 
loads. 
Its complementary 
class AlB output stage provides superior performance 
in applications 
requiring 
freedom 
from 
cross-over 
distortion. 
User-set 
current 
limit circuitry 
provides 


protection to the amplifier and load in fault conditions. 
A resistor-programmable 
voltage-current 
limiter 
circuit 
may be used to further 
protect 
the amplifier 


from damaging 
conditions. 


• 
SERVO AMPLIFIER 


• 
MOTOR DRIVER 


• 
SYNCRO 
EXCITATION 


• 
AUDIO AMPLIFIER 


• 
TEST PIN DRIVER 


The 
OPA5l2 
employs 
a laser-trimmed 
monolithic 


integrated circuit to bias the output transistors, provid- 
ing excellent low-level signal fidelity and high output 
voltage swing. The reduced internal parts count made 
possible 
with this monolithic 
Ie 
improves 
perfor- 
mance and reliability. 


This hybrid integrated 
circuit is housed in a hermetic 


TO-3 package 
and all circuitry is electrically-isolated 
from the case. This allows direct mounting to a chassis 
or heat sink without cumbersome 
insulating hardware 
and provides 
optimum 
heat transfer. 


i:: 
R 


V1 


""'F (Optional) 
-'-- 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr·brown.comJ 
• FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520)889-1510 
• Immediate 
Product 
Info: (800) 
54&-6132 


BURR-BROWN" 
IElElI 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


OPA512BM 
OPA512SM 


PARAMETER 
CONOITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT OFFSET VOLTAGE 
Initial Offset 
12 
±6 
±1 
±3 
mV 


vs Temperature 
Specified Temp. Range 
±10 
±65 
* 
±40 
~Vf'C 
vs Supply Voltage 
±30 
±200 
* 
* 


~VN 


vs Power 
±20 
* 


~VN 


INPUT BIAS CURRENT 
Initial 
12 
30 
10 
20 
nA 


vs Temperature 
Specified Temp. Range 
±50 
400 
* 
* 
pAf'C 
vs Supply Voltage 
±10 
* 


pAN 


INPUT OFFSET CURRENT 
Initial 
±12 
±30 
±5 
±10 
nA 
vs Temperature 
Specfied Temp. Range 
±50 
* 


pAf'C 


INPUTIMPEDANCE,DC 
200 
* 


Mn 


INPUT CAPACITANCE 
3 
* 


pF 


VOLTAGE 
RANGE 
Common-Mode 
Voltage 
Specified Temp. Range 
±(IVsl- 
5) 
±(IVsl-3) 
* 
* 
V 
Common-Mode 
Rejection 
Specified Temp. Range 
74 
100 
::: 
* 


dB 


GAIN 
Open-Loop 
Gain at 10Hz 
lkn 
Load 
110 
* 
dB 


Specified Tamp. Range 
8n Load 
96 
108 
* 
* 


dB 


Gain-Bandwidth 
Product, 1MHz 
8n Load 
4 
* 
MHz 


Power Bandwidth 
8n Load 
13 
20 
* 
* 
kHz 
Phase Margin 
Specified Temp. Range 


8n Load 
20 
* 


Degrees 


OUTPUT 
Voltage Swing (1) 
BM at lOA, SM at 15A 
±(IVsl-6) 
±(IVsl-7) 
V 
Specified Temp. Range 


10= 80mA 
±(IVsl-5) 
* 
V 


10=5A 
±(IVsl-5) 
* 


V 


Current, Peak 
10 
15 
A 
Settling Time to 0.1% 
2V Step 
2 
* 
~s 
Slew Rate 
2.5 
4 
* 
::: 
VI~s 
Capacitive 
Load 
Specified Temp. Range 
G=1 
1.5 
* 


nF 


Specified Temp. Range 
G > 10 
SOA(2) 
* 


POWER SUPPLY 
Voltage 
Specified Temp. Range 
±10 
±40 
±45 
* 
* 


±50 
V 
Current, Quiescent 
25 
50 
* 
35 
mA 


THERMAL 
RESISTANCE 


AC Junction-to-Case(3) 
Tc = -55°C to +125°C, 


f> 60Hz 
0.8 
0.9 
* 
* 


°CIW 
DC Junction-to-Case 
Tc = -55°C to +125°C 
1.25 
1.4 
* 
* 


°CIW 


Junction to Air 
Tc = -55°C to +125°C 
30 
* 


°CIW 


TEMPERATURE 
RANGE 


Specified 
Tc 
-25 
+85 
-55 
+125 
°C 


* Specification 
same as OPA512BM. 


NOTES: (1) +Vs and -Vs 
denote the postive and negative supply voltage, respectively. 
Total Vs is measured from +Vs to -Vs. 
(2) SOA = Safe Operating Area. 
(3) Rating applies if the output current alternates between both output transistors at a rate faster than 60Hz. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


Supply Voltage, +Vsto-Vs 
l00V 
Output Current: Source 
15A 
Sink 
.. 
.. 
see SOA 


Power 
Dissipation, 
Intemal(1) 
. 
125W 
Input Voltage: Differential.. 
. 
.. 
±(IVsl- 
3V) 
Common-mode 
±V s 


Temperature: 
Pins (soldering, 
105). 
. 
+3000C 
Junction(1) 
. 
+2000C 


Temperature Range: Storage(2). 
. 
-65°C 
to +150°C 


Operating (Case) 
-55°C to +125°C 


NOTES: (1) Long term operation at the maximum junction temperature will 
result in reduced 
product life. Derate 
internal power dissipation 
to achieve 
high 


MITF. 
(2) OPA512BM, -55°C 
to +100°C. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


OPA512BM 
8-PinTO-3 
030 
25°C to +85°C 
OPA512SM 
8-PinTO-3 
030 
-55°C 
to +125°C 


BURR-BROWNe 
'E3E3' 
Burr-Brown Ie Data Book 


N.•.. 
Lt) 


~ 
A 
ELECTROSTATIC 
0 
J.l!.t;,. DISCHARGESENSITIVITY. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
en 


appropriate 
precautions. 
Failure to observe proper handling 
a: 


and installation 
procedures 
can cause damage. 
W 


ESD damage can range from subtle performance 
degrada- 
LL. 


tion to complete device failure. Precision 
integrated circuits 
..J 


may be more susceptible 
to damage 
because 
very small 
C. 


parametric 
changes could cause the device not to meet its := 


published 
specifications. 
<C 
..J 
<Czo 


~a: 
Wc.o 
a: 
W 
3=oc. 


BURR - BROWN® 
IElElI 


High Power Monolithic 
OPERATIONAL 
AMPLIFIER 


• 
POWER 
SUPPLIES 
TO ±40V 


• 
OUTPUT 
CURRENT 
TO 10A PEAK 


• 
PROGRAMMABLE 
CURRENT 
LIMIT 


• 
INDUSTRY-STANDARD 
PIN OUT 


• 
FET INPUT 


• 
TO-3 AND LOW-COST 
POWER 
PLASTIC 
PACKAGES 


The OPAS4l 
is a power operational 
amplifier capable 
of operation 
from power 
supplies 
up to ±40V 
and 
delivering continuous 
output currents up to SA. Inter- 
nal current 
limit circuitry 
can be user-programmed 
with a single external resistor, protecting the amplifier 
and load from fault conditions. 
The OPAS41 is fabri- 
cated using a proprietary 
bipolar/FET 
process. 


Pinout is compatible 
with popular hybrid power am- 
plifiers such as the OPASII, 
OPAS12 and the 3573. 


• 
MOTOR 
DRIVER 


• 
SERVO AMPLIFIER 


• 
SYNCHRO 
EXCITATION 


• 
AUDIO AMPLIFIER 


• 
PROGRAMMABLE 
POWER 
SUPPLY 


The OPAS41 uses a single current-limit 
resistor to set 
both the positive and negative current limits. Applica- 
tions currently 
using hybrid power amplifiers 
requir- 
ing two current-limit 
resistors need not be modified. 


The OPAS41 is available 
in an II-pin 
power plastic 


package 
and an industry-standard 
8-pin TO-3 
her- 
metic package. The power plastic package has a cop- 
per-lead 
frame to maximize 
heat transfer. 
The TO-3 


package is isolated from all circuitry, allowing it to be 
mounted directly to a heat sink without special insula- 
tors. 


BURR-BROWN_ 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPA541AM/AP 
OPA541BM/SM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT OFFSET 
VOLTAGE 


Vos 
±2 
±10 
±D.1 
±1 
mV 
vs Temperature 
Specified Temperature 
Range 
±20 
±40 
±15 
±30 
~Vf'C 


YS Supply Voltage 
Vs = ±10V to ±VMAX 
±2.5 
±10 
., 
* 
~VN 
T"" 


vs Power 
±20 
±60 
* 
* 
~VIW 
~ 


INPUT BIAS CURRENT 
II) 


I. 
4 
50 
* 
* 


pA 
~ 
INPUT OFFSET 
CURRENT 
0 
los 
±1 
±30 
* 
* 
pA 


Specified Temperature 
Range 
5 
* 


nA 


INPUT CHARACTERISTICS 
Common-Mode 
Voltage Range 
Specified Temperature 
Range 
±(IVsl - 6) 
±(IVsl - 3) 
* 
* 
V 


Common-Mode 
Rejection 
VCM = (I±Vsl - 6V) 
95 
113 
:;: 
* 
dB 
Input Capacitance 
5 
* 


pF 
U) 
Input Impedance, 
DC 
1 
* 


Hl 
a: 
GAIN CHARACTERISTICS 
W 
Open Loop Gain at 10Hz 
RL= 
6n 
90 
97 
* 
* 


dB 
u: 
Gain-Bandwidth 
Product 
1.6 
* 
MHz 


OUTPUT 
...J 


Voltage Swing 
10= 5A, Continuous 
±(IVsl - 5.5) 
±(IVsl - 4.5) 
* 
* 
V 
a. 


10= 2A 
±(IVsl - 4.5) 
±(IVsl - 3.6) 
* 
* 
V 
:E 
10= 0.5A 
±(IVsl- 
4) 
±(IVsl - 3.2) 
* 
* 


V 
Current, 
Peak 
9 
10 
* 
* 
A 
« 


AC PERFORMANCE 
...J 


Slew Aate 
6 
10 
* 
* 
V/~s 
« 
Power Bandwidth 
RL = 8Q, Va = 20Vrms 
45 
55 
* 
* 


kHz 
Z 
Settling Time to 0.1 % 
2V Step 
2 
* 


liS 
0 
Capacitive 
Load 
Specified Temperature 
Range, G = 1 
3.3 
* 


nF 
Specified Temperature 
Range, G >10 
SOA(') 
., 


!;;;: 
Phase Margin 
Specified Temperature 
Range, Rl = 80 
40 
* 


Degrees 


POWER SUPPLY 
a: 
Power Supply Voltage, ±Vs 
Specified Temperature 
Range 
±10 
±30 
±35 
* 


±35 
±40 
V 
W 
Current, Quiescent 
20 
25 
* 
* 


mA 
a. 


THERMAL 
RESISTANCE 
0 
9JC (Junction-to-Case)(2) 
AC Output f > 60Hz 
2.5 
·CIW 


9JC(2) 
DC Output 
3 
·CIW 
a: 
9JA (Junction·to·Ambient) 
No Heat Sink 
40 
·CIW 
W 
OPA541AP 
(Plastic) 
40 
·CIW 
3= 
TEMPERATURE 
RANGE 


TCASE 
AM,BM,AP 
-25 
+85 
* 
* 


·C 
0 
SM 
-55 
+125 
·C 
a. 


The information provided herein is believed to be reliable: however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR~BROWN product for use in life support devices and/or systems. 


BURR-BROWNI!I 
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For Immediate Assistance, Contact YourLocal Salesperson 


CONNECTION 
DIAGRAMS 


Current 
Sense 


+In 


RCL 
VA 


Output 
Drive 


Supply Voltage, +VS to -Vs 
80V 
Output Current.. 
. 
see SOA 
Power 
Dissipation, 
Internal(1) 
125W 


Input 
Voltage: 
Differential 
±VS 
Common-mode 
±VS 


Temperature: Pin solder, 105 
+300"C 
Junction(1) 
' 
+15O"C 
Temperature 
Range: 


AM, BM SM 


Storage 
-6SoC 
to +1S0°C 


Operating 
(case) 
-SsoC 
to +12SoC 
AP 
Storage 
-40°C 
to +8SoC 
Operating 
(case) 
-2SoC 
to +8SoC 


NOTE: 
(1) Long term operation 
at the maximum 
junction temperature 
will 


result in reduced 
product life. Derate internal power dissipation to achieve 
high MTIF. 


A 
ELECTROSTATIC 
J.!titi.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


TEMPERATURE 
CONTINUOUS 
PRODUCT 
PACKAGE 
RANGE 
CURRENT 


OPA541AP 
Power 
Plastic 
-2SoC 
to +8SoC 
5A at 25°C 
OPA541AM 
TO-3 
-25°C 
to +85°c 
5A at 25°C 
OPA541BM 
TO-3 
-2SoC 
to +8SoC 
SA at 2SoC 
OPA541SM 
TO-3 
-SsoC 
to + 12SoC 
5A at 25°C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(1) 


OPA541AP 
Power Plastic 
242 
OPA541AM 
TO-3 
030 
OPA541BM 
TO-3 
030 
OPA541SM 
TO-3 
030 


BURR-BROWN~ 
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BURR - BROWN® 
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High-Voltage, 
High-Current 
OPERATIONAL 
AMPLIFIER 


• 
HIGH OUTPUT 
CURRENT: 
2A min 


• 
WIDE POWER SUPPLY 
RANGE: 
±10 to±35V 


• 
SLEW RATE: 8V/I!s 


• 
INTERNAL 
CURRENT 
LIMIT 


• 
THERMAL 
SHUTDOWN 
PROTECTION 


• 
FET INPUT: 
18 = 100pA max 


• 
5-LEAD 
TO-220 PLASTIC 
PACKAGE 


• 
5-LEAD 
SURFACE 
MOUNT PACKAGE 


The 
OPA544 
is a high-voltage/high-current 
opera- 
tional amplifier suitable for driving a wide variety of 
high power 
loads. 
High performance 
FET op amp 


circuitry and high power output stage are combined on 
a single monolithic 
chip. 


The OPA544 is protected by internal current limit and 
thermal shutdown 
circuits. 


The 
OPA544 
is 
available 
in 
industry-standard 
5-lead TO-220 and 5-lead surface-mount 
power pack- 


ages. Its copper tab allows easy mounting 
to a heat 


sink for excellent thermal performance. 
It is specified 
for operation over the extended industrial temperature 
range, -40°C 
to +85°C. 


• 
MOTOR DRIVER 


• 
PROGRAMMABLE 
POWER SUPPLY 


• 
SERVO AMPLIFIER 


• 
VALVES, 
ACTUATOR 
DRIVER 


• 
MAGNETIC 
DEFLECTION 
COIL DRIVER 


• 
AUDIO AMPLIFIER 


5-Lead TO-220 


and 
Stagger~Formed 
TO-220 


I I 
I I 
I 
ViN 
v- 
v+ 


VjN 
Vo 


I I 
I I 
I 
Vi;" 
v- 
v+ 
ViN 
Vo 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 746-1111 
• Twx: 
911).952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXline: 
(800) 548-6133 
(USlCanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520) 889-1510 
• Immediate 
Product 
Into: 
(BOO) 548-6132 


BURR-BROWNe 
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OPA544T 
OPA544T-1 
OPA544F 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±1 
±5 
mV 


vs Temperature 
Specified 
Temperature 
Range 
±10 
~vrc 
vs Power Supply 
Vs = ±10V to ±35V 
±10 
±100 
~VN 


INPUT BIAS CURRENT(') 


Input Bias Current 
VCM= 
OV 
±15 
±100 
pA 


vs Temperature 
See Typical 
Curve 


Input Offset 
Current 
VCM= 
OV 
±10 
±100 
pA 


NOISE 


Input 
Voltage 
Noise 


Noise Density, f = 1kHz 
36 
nV/..JHz 


Current 
Noise Density, 
f = 1kHz 
3 
fAJ..JHz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range, 
Positive 
Linear Operation 
(V+)...;; 
(V+)-4 
V 
Negative 
Linear Operation 
(V-) +6 
(V-) +4 
V 
Common-Mode 
Rejection 
VCM= ±Vs-6V 
90 
106 
dB 


INPUT IMPEDANCE 


Differential 
10'2118 
o IIpF 
Common-Mode 
10"1110 
011 pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage 
Gain 
Vo= ±30V, RL = 1kO 
90 
103 
dB 


FREQUENCY 
RESPONSE 


Gain Bandwidth 
Product 
RL= 
150 
1.4 
MHz 
Slew Rate 
6OVp-p, RL = 150 
5 
8 
VI~s 
Full-Power 
Bandwidth 
See Typical Curve 
Settling Time 
0.1% 
G =-10, 
60V Step 
I 
25 
I 
~ 
Total Harmonic 
Distortion 
See Typical Curve 


OUTPUT 


Voltage 
Output, 
Positive 
10=2A 
(V+)-5 
(V+) -4.4 
V 
Negative 
10=2A 
(V-) +5 
(V-) +3.8 
V 


Positive 
10= 0.5A 
(V+) -4.2 
(V+) -3.8 
V 


Negative 
10= 0.5A 
(V-) +4 
(V-) +3.1 
V 
Current 
Output 
See SOA Curves 
Short-Circuit 
Current 
4 
A 


POWER SUPPLY 
Specified 
Operating 
Voltage 
±35 
V 
Operating 
Voltage 
Range 
±10 
±35 
V 
Quiescent 
Current 
10= 0 
±12 
±15 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
+85 
·C 
Storage 
-40 
+125 
·C 
Thermal 
Resistance, 
6JC 
1> 50Hz 
2.7 
·CIW 
Thermal 
Resistance, 
6 JC 
DC 
3 
·CIW 
Thermal 
Resistance, 
6JA 
No Heat Sink 
65 
·CIW 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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5-Lead TO-220 
and 
Stagger-Formed 
TO-220 
o 


I 
I 
I 
I 
I 
Vi~ 
v- 
v+ 
V1N 
Vo I 


I 
I 
I 
I 
I 
WN 
v- 
V+ 


VIN 
Vo 


Supply Voltage, V+ to V- 
. 


Output 
Current 
.. 
Input Voltage. 
Operating Temperature. 
Storage 
Temperature 
... 


Junction 
Temperature 
.. 
Lead Temperature 
(soldering 
-105)(1) 
... 


. 
70V 


. 
See SOA Curve 


. 
(V-) -Q.7V to (V+) +O.7V 
. 
-4QoC to +125°C 


. 
-40°C 
to +125°C 
......................................... 
150°C 


. 300°C 


NOTE: 
(1) Vapor-phase 
or IR reflow techniques are recommended 
for solder- 


ing the OPA544F 
surface mount package. 
Wave soldering is not recommended 
due to excessive 
thermal 
shock and "shadowing" 
of nearby 
devices . 


•'tU~;.N. 
--••••---- 
Burr-Brown 
Ie Data Book 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


OPA544T 
5-Lead TO-220 
315 


OPA544T-l 
5-Lead Stagger-Formed 
TO-220 
323 


OPA544F 
5·Lead 
Surface-Mount 
325 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
3 


recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications. 


BURR - BROWN® 
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High-Voltage, 
High-Current 
OPERATIONAL 
AMPLIFIER 


• 
WIDE SUPPLY 
RANGE 
Single 
Supply: 
+8V to +60V 
Dual Supply: 
±4V to ±30V 


• 
HIGH OUTPUT 
CURRENT: 
500mA 
Continuous 


• 
WIDE OUTPUT VOLTAGE 
SWING 


• 
FULLY 
PROTECTED: 
Thermal 
Shutdown 
Adjustable 
Current 
Limit 


• 
OUTPUT 
DISABLE 
CONTROL 


• 
THERMAL 
SHUTDOWN 
INDICATOR 


• 
HIGH SLEW RATE: 6V1~s 


• 
LOW QUIESCENT 
CURRENT 


• 
PACKAGES: 
7-Lead TO-220 
7-Lead 
DDPAK 
Surface-Mount 


• 
VALVE, 
ACTUATOR 
DRIVER 


• 
SYNCHRO, 
SERVO DRIVER 


• 
POWER SUPPLIES 


• 
TEST EQUIPMENT 


• 
TRANSDUCER 
EXCITATION 


• 
AUDIO AMPLIFIER 


The OPA547 is a low cost, high-voltagelhigh-current 
operational 
amplifier ideal for driving a wide variety 
of loads. A laser-trimmed 
monolithic 
integrated 
cir- 


cuit provides excellent low-level 
signal accuracy and 
high output voltage and current. 


The OPA547 operates from either single or dual sup- 
plies for design flexibility. 
In single supply operation, 


the input common-mode 
range extends below ground. 


The 
OPA547 
is internally 
protected 
against 
over- 


temperature 
conditions and current overloads. In addi- 
tion, the OPA547 was designed to provide an accurate, 
user-selected 
current limit. Unlike other designs which 


use a "power" resistor in series with the output current 
path, 
the OPA547 
senses 
the load indirectly. 
This 


allows 
the current 
limit 
to be adjusted 
from 
0 to 
750mA with a 0 to l50~A control signal. This is easily 
done with a resistor/potentiometer 
or controlled 
digi- 
tally with a voltage-out 
or current-out 
DAC. 


The Enable/Status 
(ElS) pin provides 
two functions. 


An input on the pin not only disables the output stage 
to effectively disconnect 
the load but also reduces the 
quiescent 
to conserve 
power. The ElS pin output can 
be monitored to determine if the OPA547 is in thermal 
shutdown. 


The 
OPA547 
is available 
in an industry-standard 
7-lead staggered TO-220 package and a 7-lead DDPAK 
surface-mount 
plastic power package. The copper tab 
allows easy mounting 
to a heat sink or circuit board 
for excellent 
thermal performance. 
It is specified 
for 
operation 
over the extended 
industrial 
temperature 
range, -40°C 
to +85°C. 


BURR-BROWN~ 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


OPA547T, 
F 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
VeM = 0, 10= 0 
±1 
±5 
mV 


vs Temperature 
TA = -40°C 
to +85°C 
±25 
fJ-V/"C 


vs Power Supply 
Vs=±4Vto±30V 
10 
100 
fJ-VN 


INPUT BIAS CURRENT(1) 
r-- 
Input Bias Current(2) 
VCM=OV 
-100 
-500 
nA 
"l:t 


vs Temperature 
±O.5 
nArC 
Lt) 
Input Offset Current 
VeM= OV 
±5 
±50 
nA 


~ 
NOISE 
Input Voltage 
Noise 
Density, 
f = 1kHz 
90 
nV/.JHZ 


Current Noise Density, f = 1kHz 
200 
fAl.JHZ 
0 


tNPUT VOLTAGE 
RANGE 
Common-Mode 
Voltage Range: Positive 
Linear Operation 
(V+)-3 
(V+)-2.3 
V 


Negative 
Linear Operation 
(V-)-0.1 
(V-) -0.2 
V 
Common~Mode 
Rejection 
VeM= (V-) -0.1V 
to (V+) -3V 
80 
95 
dB 


INPUT IMPEDANCE 
Differential 
10'116 
1111pF 
CJ) 
Common-Mode 
10'114 
1111pF 
a: 
OPEN-LOOP 
GAIN 
W 
Open-Loop 
Voltage Gain, f = 10Hz 
Vo=±25V, 
RL= lkl1 
100 
115 
dB 
Vo = ±25V, RL= son 
110 
dB 
u:: 
FREQUENCY 
RESPONSE 
::::i 
Gain-Bandwidth 
Product 
RL= 5011 
1 
MHz 
C. 


Slew Rate 
G = 1, 50Vp-p, RL= son 
6 
VlfJ-s 


Full Power Bandwidth 
See Typical Curve 
kHz 
:E 
Settling Time: ±O.1 % 
G = -10, 50V Step 
18 
fJ-S 
<t 
Total Harmonic Distortion + Noise, f = 1kHz 
RL = 5011, G = +3V, lW 
Power 
0.004(3) 
% 


OUTPUT 
.J 


Voltage Output, Positive 
10= 0.5A 
(V+) -2.2 
(V+)-1.9 
V 
<t 
Negative 
10=-0·5A 
(V-) +1.6 
(V-) +1.3 
V 
Z 
Positive 
10=0.lA 
(V+)-1.8 
(V+)-1.5 
V 
0 
Negative 
10= -0.1A 
(V-) +1.2 
(V-) +0.8 
V 
Maximum Continuous 
Current Output: de 
±500 
mA 
!;i 
ae 
500 
mArms 


Leakage Current, Output Disabled, de 
See Typical Curve 


Output Current Limit 
I 
I 
a: 


Current Limit Range 
Oto±750 
mA 
W 


Current Limit Equation 
ILiM= (5000)(4.75)/(3160011 
+ ReO 
A 
C. 


Current Limit Tolerance(1) 
ReL= 31.6kl1 (IL1M= ±375mA), 
I 


±10 


I 


±30 
mA 
0 
RL= son 


Capacitive 
Load Drive 
See Typical Curve(4) 
a: 
OUTPUT ENABLE 
/STATUS 
(ElS) PIN 
W 
Shutdown Input Mode 
3: 
VEiSHigh (output enabled) 
E/S Pin Open or Forced High 
(V-) +2.4 
V 
VEiSLow (output disabled) 
E/S Pin Forced Low 
(V-) +0.8 
V 
0 
lEISHigh (output enabled) 
ElS Pin High 
-60 
fJ-A 
lEISLow (output disabled) 
E/S Pin Low 
-65 
~A 
C. 


Output Disable Time 
1 
fJ-S 
Output Enable Time 
3 
ms 
Thermal Shutdown Status Output 
Normal Operation 
Sourcing 20jlA 
(V-) +2.4 
(V-) +3.5 
V 


Thermally Shutdown 
Sinking SIlA, TJ> 160°C 
(V-) +0.35 
(V-) +0.8 
V 


Junction Temperature, 
Shutdown 
+160 
°C 
Reset from Shutdown 
+140 
°C 


POWER SUPPLY 
Specified Voltage 
±30 
V 


Operating Voltage Range 
±4 
±30 
V 


Quiescent Current 
lUM Connected to V-, 
10 = 0 
±10 
±15 
mA 


Quiescent Current, Shutdown Mode 
ILiM Connected to V- 
±4 
mA 


TEMPERATURE 
RANGE 


Specified Range 
-40 
+85 
°C 
Operating Range 
-40 
+125 
°C 


Storage Range 
-55 
+125 
°C 


Thermal Resistance, 
9JC 
7-Lead DDPAK, 7-Lead TO-220 
f> 50Hz 
2 
°CIW 
7-Lead DDPAK, 7-Lead TO-220 
de 
3 
°CIW 
Thermal Resistance, 
9JA 


7-Lead DDPAK, 7-Lead TO-220 
No Heat Sink 
65 
°CIW 


BURR-BROWNo&l 
IE,II::l1 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


7·Lead 


Slagger·Formed 


TO-220 


7-lead 


OOPAK 


Surface-Mount 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 


J,~ I,~"IJ. I~s 
ViN 
v- 
Vo 


I II II II 
ViN 
ILiM 
v + 
ElS 
ViN 
v- 
Vo 


Output Current.. 
. 
See SQA Curve 
Supply Voltage. v+ to v- 
GOV 


Input Voltage. 
. 
(V-)-{).5V 
to (V+)+O.5V 


Input Shutdown Voltage. 
. 
V+ 
Operating Temperature. 
. 
--40°C to +125°C 
Storage Temperature... 
. 
-55°C 
to +125°C 
Junction Temperature.. 
. 
15QoC 


Lead Temperature (soldering 105)(2) 
3DQoe 


NOTE: (1) Stresses above these ratings may cause permanent damage. 


(2) 
Vapor-phase 
or IR reflow 
techniques 
are 
recommended 
for soldering 


the 
OPA547F 
surface 
mount 
package. 
Wave 
soldering 
is 
not 
recom- 


mended 
due 
to 
excessive 
thermal 
shock 
and 
"shadowing" 
of 
nearby 


devices. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER'" 
RANGE 


OPA547T 
7-Lead Stagger-Formed 
TO-220 
327 
-4O"C to +85°C 


OPA547F(2) 
7·Lead 
DDPAK 
Surface· Mount 
328 
-4QOC to +85°C 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility 


for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent rights or 
licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support 


devices and/or systems. 


BURR-BROWN® 
IElElI 


High-Voltage, 
High-Current 
OPERATIONAL 
AMPLIFIER 


• 
WIDE SUPPLY 
RANGE 
Single Supply: +8V to +60V 
Dual Supply: ±4V to ±30V 


• 
HIGH OUTPUT CURRENT: 
3A Continuous 
5A Peak 


• 
WIDE OUTPUT VOLTAGE 
SWING 


• 
FULLY PROTECTED: 
Thermal 
Shutdown 
Adjustable 
Current Limit 


• 
OUTPUT 
DISABLE 
CONTROL 


• 
THERMAL 
SHUTDOWN 
INDICATOR 


• 
HIGH SLEW RATE: 10VlfJ.s 


• 
LOW QUIESCENT 
CURRENT 


• 
PACKAGES: 
7-Lead TO-220 
7-Lead DDPAK Surface-Mount 


The OPA548 is a low cost, high-voltagelhigh-current 
operational 
amplifier 
ideal for driving a wide variety 
of loads. A laser-trimmed 
monolithic 
integrated 
cir- 


cuit provides excellent 
low-level signal accuracy 
and 
high output voltage and current. 


The OPA548 operates from either single or dual sup- 
plies for design flexibility. 
In single supply operation, 


the input cornmon-mode 
range extends below ground. 


The 
OPA548 
is internally 
protected 
against 
over- 
temperature 
conditions and current overloads. In addi- 


tion, the OPA548 was designed to provide an accurate, 
user-selected 
current limit. Unlike other designs which 
use a "power" resistor in series with the output current 
path, 
the OPA548 
senses 
the load 
indirectly. 
This 
allows the current limit to be adjusted 
from 0 to 5A 
with a resistor/potentiometer 
or controlled 
digitally 
with a voltage-out 
or current-out 
DAC. 


The Enable/Status 
(ElS) pin provides 
two functions. 
An input on the pin not only disables the output stage 
to effectively 
disconnect 
the load but also reduces the 
quiescent 
current 
to conserve 
power. 
The 
ElS pin 
output can be monitored 
to determine 
if the OPA548 
is in thermal shutdown. 


The 
OPA548 
is available 
in an industry-standard 
7-lead staggered TO-nO package and a 7-lead DDPAK 
surface-mount 
plastic power package. The copper tab 
allows easy mounting 
to a heat sink or circuit board 
for excellent 
thermal performance. 
It is specified 
for 
operation 
over the extended 
industrial 
temperature 
range, 
--40°C to +85°C. 
A SPICE 
macromodel 
is 
available for design analysis. 


• 
VALVE, ACTUATOR 
DRIVER 


• 
SYNCHRO, 
SERVO DRIVER 


• 
POWER SUPPLIES 


• 
TEST EQUIPMENT 


• 
TRANSDUCER 
EXCITATION 


• 
AUDIO AMPLIFIER 


RCl sets 
the current 
limit 
ElS 
value from 0 to SA. 
v- 


BURR - BROWNe 
'E3E3' 


OPA548T, 
F 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
VO.A = 0,10 = 0 
±2 
±10 
mV 
vs Temperature 
T A = -40°C 
to +85°C 
±30 
~vrc 
vs Power Supply 
Vs= ±4V to ±30V 
30 
100 
~VN 


INPUT BIAS CURRENT(1) 
Input Bias Current(2) 
VCM = OV 
-100 
-500 
nA 
vs Temperature 
TA = -40oe 
to +S5°e 
±0.5 
nN°e 


Input Offset Current 
VCM=OV 
±5 
±50 
nA 


NOISE 
Input Voltage Noise Density, f = 1kHz 
90 
nV/~Hz 
Current Noise Density, t = 1kHz 
200 
IN~Hz: 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage Range: Positive 
Linear Operation 
(V+)-3 
(V+)-2.3 
V 
Negative 
Linear Operation 
(V-)-<J.1 
(V-) -<J.2 
V 
Common-Mode 
Rejection 
VCM= (V-) -<J.1V to (V+)-3V 
SO 
95 
dB 


INPUT IMPEDANCE 
Differential 
107116 
nil 
pF 
Common-Mode 
109114 
nil 
pF 


OPEN-LOOP 
GAtN 


Open-Loop Voltage Gain 
Vo= ±25V, Rl = 1kn 
90 
9S 
dB 
Va = ±25V, Rl = sn 
90 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
Rl=Sn 
1 
MHz 
Slew Rate 
G = 1, 50Vp-p, Rl = sn 
10 
VI~s 


Full Power Bandwidth 
See Typical Curve 
kHz 
Settling Time: ±O.1 % 
G = -10, 50V Step 
15 
~s 
Total Harmonic Distortion + Noise, f = 1kHz 
RL = an, G = +3. Power = 1QW 
0.02(3) 
% 


OUTPUT 
Voltage Output, Positive 
10=3A 
(V+)-4.1 
(V+)-3.7 
V 
Negative 
10=-3A 
(V-) +3.7 
(V-) +3.3 
V 
Positive 
10= 0.6A 
(V+)-2.4 
(V+)-2.1 
V 
Negative 
10= -<J.6A 
(V-) +1.3 
(V-) +1.0 
V 
Maximum Continuous 
Current Output: de 
±3 
A 
ae 
3 
Arms 
Leakage Current, Output Disabled, dc 
See Typical Curve 
Output Current Limit 
I 
I 
Current Limit Range 
Oto±5 
A 
Current Limit Equation 
11iM= (15000)(4.75)/(13750n 
+ ReJ 
A 
Current Limit Tolerance(1) 
RCl = 14.SkQ (lliM = ±2.5A), 
I 


±100 
I 


±250 
mA 
Rl=Sn 
Capacitive Load Drive 
See Typical Curve(4) 


OUTPUT ENABLE /STATUS 
(ElS) PIN 


Shutdown Input Mode 
VEJSHi9h (output enabled) 
E/S Pin Open or Forced High 
(V-) +2.4 
V 
VEJSLow (oulput disabled) 
E/S Pin Forced Low 
(V-) +O.S 
V 


IEJSHigh (output enabled) 
ElS Pin High 
-65 
~A 


IEJSLow (output disabled) 
E/S Pin Low 
-70 
~A 
Output Disable Time 
1 
~s 
Output Enable Time 
3 
~s 
Thermal Shutdown Status Output 
Normal Operation 
Sourcing 20~ 
(V-) +2.4 
(V-) +3.5 
V 
Thermally Shutdown 
Sinking 5~A, TJ> 160°C 
(V-) +0.35 
(V-) +O.S 
V 
Junction Temperature, 
Shutdown 
+160 
°e 
Reset from Shutdown 
+140 
°e 


POWER SUPPLY 
Specified Voltage 
±30 
V 
Operating Voltage Range 
±4 
±30 
V 
Quiescent Current 
ILiM Connected to V-, 10= 0 
±17 
±20 
mA 
Quiescent Current, Shutdown Mode 
lLiM Connected to V-, 10= 0 
±6 
mA 


TEMPERATURE 
RANGE 


Specified Range 
-40 
+S5 
°e 
Operating Range 
-40 
+125 
°e 
Storage Range 
-55 
+125 
°e 
Thermal Resistance, 
8JC 


7-Lead DDPAK, 7-Lead TO-220 
f> 50Hz 
2 
°elW 
7-Lead DDPAK, 7-Lead TO-220 
de 
2.5 
°elW 
Thermal Resistance, 
8»., 
7-Lead DDPAK, 7-Lead TO-220 
No Heat Sink 
65 
·elW 


BURR - BROWNe 


Burr-Brown 
Ie Data Book 
IE:lE:lI 


7-Lead 


Stagger-Formed 
TO-220 


7-Lead 


ODPAK 
Surface-Mount 


I 
I 
I 
I 


VtN IILlM 
I 
V+ I 
ElS 


ViN 
V- 
Vo 


I 
I 
I II 
II 
ViN 
ILiM 
V+ 
ElS 


ViN 
V- 
Vo 


Output 
Current.. 
.. 
See 
SOA 
Curve 
Supply Voltage, V+ to V- 
BOV 
Input Voltage 
(V-)-{).5V 
to (V+)+O.5V 
Input Shutdown 
Voltage 
V+ 
Operating 
Temperature 
-40°C 
to +125°C 
Storage 
Temperature.. 
. 
-55°C 
to +125°C 


Junction 
Temperature.. 
. 
150°C 


Lead Temperature 
(soldering 
1OS)(2) 
300°C 


NOTE: 
(1) 
Stresses 
above 
these 
ratings 
may 
cause 
permanent 
damage. 


(2) Vapor-phase 
or IR reflow techniques 
are recommended 
for soldering 
the 
OPA548F 
surlace 
mount package. 
Wave soldering 
is not recommended 
due to 
excessive 
thermal 
shock and "shadowing" 
of nearby 
devices. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


OPA548T 
7·Lead Stagger· Formed TO·220 
327 
-40oG to +85°G 


OPA548F(21 
7-Lead DDPAK Surtace-Mount 
328 
-40oG to +85°G 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, 
please 
see end of data 


sheet, 
or Appendix 
C of Burr-Brown 
IC Data Book. (2) Available 
on Tape 
and 
Reel. 


ELECTROSTATIC 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with~ 


appropriate 
precautions. 
Failure to observe proper handling~ 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
CJ) 
tion to complete device failure. Precision integrated 
circuits 
a: 
may be more 
susceptible 
to damage 
because 
very small 
W 
parametric 
changes could cause the device not to meet its 
u:: 
published 
specifications. 
:Ja. 
:E 
<C 
...J 
<Czo 


~a: 
Wa.o 
a: 
W 
3=oa. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility 


for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent rights or 
licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support 
devices and/or systems . 
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Dual High Power 
OPERATIONAL 
AMPLIFIER 


• 
OUTPUT CURRENTS 
TO SA 


• 
POWER SUPPLIES 
TO ±40V 


• 
FETINPUT 


• 
ELECTRICALLY 
ISOLATED 
CASE 


The OPA254l 
is a dual power operational 
amplifier 
capable of operation from power supplies up to ±40V 
and output currents of 5A continuous. With two mono- 
lithic power amplifiers in a single package it provides 
unequaled 
functional 
density. 


The industry-standard 
8-pin TO-3 package is isolated 
from all internal circuitry 
allowing 
it to be mounted 


directly 
to a heat sink without 
insulators 
which de- 


grade thermal 
performance. 
Internal 
circuitry 
limits 


output current to approximately 
6A. 


The 
OPA2541 
is available 
in both 
industrial 
and 


military temperature 
range versions. 


• 
MOTOR DRIVER 


• 
SERVO AMPLIFIER 


• 
SYNCRO/RESOLVER 
EXCITATION 


• 
VOICE COIL DRIVER 


• 
BRIDGE AMPLIFIER 


• 
PROGRAMMABLE 
POWER SUPPLY 


• 
AUDIO AMPLIFIER 


BURR - BROWNe 
IEII3 I 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


PARAMETER 


INPUT OFFSET VOLTAGE 


Vas 
vs Temperature 
vs Supply Voltage 
vs Power 


Common-Mode 
Voltage Range 
Common-Mode 
Rejection 
Input Capacitance 
Input Impedance, 
DC 


GAIN CHARACTERISTICS 


Slew Rate 
Power Bandwidth 
Settling Time to 0.1 % 


Capacitive 
Load 


8Jc, (Junction-la-Case) 


°JC 


°JC 


°JC 
8JA• (Junction-la-Ambient) 


TEMPERATURE 
RANGE 


10 = 5A 
10 = 2A 
10= 0.5A 
+25°C 
+85°C 
+125°C (SM grade only) 


RL = 8Q, Va = 20Vrrns 
2V Step 


Specified Temperature 
Range, G = 1 
Specified Temperature 
Range, G >10 
Specified Temperature 
Range. RL = an 
1kHz, Rl = 6n 


Both Amplifiers(2l, AC Output f > 60Hz 
Both AmpJifiers(2), DC Output 
One Amplifier, AC Output f > 60Hz 
One Amplifier, 
DC Output 
No Heat Sink 


mV 
~vrc 
~VN 
~VIW 


±(IVsl-5.5) 
±(IVsl-4.5) 
±(IVsl-4) 
5 
4 


ena:w 
LL 


dB 
..J 


MHz 
Q. 
:E 


V 
cr: 


V 
..J 


V 
cr: 
A 
A 
Z 


A 
0 


VI~ 
~ 


kHz 
a: 


~s 
W 


* 


nF 
Q. 


* 
0 


Degrees 
a: 
dB 


W 


V 
3= 


mA 
0 
Q. 


::: 
°CIW 
* 


°CIW 
* 


°CIW 
* 


°CIW 
°CIW 


±(IVsl-4.5) 
±(IVsl-3.6) 
±(IVsl -3.2) 
7.0 
5.0 


8 
* 
55 
::: 


2 


3.3 
SOA 
40 
80 


0.8 
1.0 
::: 


0.9 
1.2 
* 
1.25 
1.5 
* 
1.4 
1.9 
::: 


30 
::: 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWNe 
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Supply Vo~age, +Vs to -Vs.. 
. 
80V 
Output Current. 
. 
see SOA 


Power 
Dissipation, 
Intemal(1) 
125W 


Input 
Voltage: 
Differential... 
. 
±VS 


Common·mode 
.. 
. 
±VS 


Temperature: 
Pin Solder, 105 
. 
+300°C 
Junction(1) 
. 
. 
+150°C 


Temperature Range: 


Storage 
-1l5°C to +150°C 


Operating 
(Case) 
-55°C 
to +125°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


OPA2541AM 
TO-3 
030 
-25°C 
to +85°C 
OPA2541BM 
TO-3 
030 
-25°C 
to +85°C 
OPA2541SM 
TO-3 
030 
-55°C 
to +125°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
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High-Voltage, 
High-Current 
DUAL OPERATIONAL 
AMPLIFIER 


• 
HIGH OUTPUT 
CURRENT: 
2A min 


• 
WIDE POWER SUPPLY RANGE: 
±10Vto±3SV 


• 
SLEW RATE: 8V111S 


• 
INTERNAL 
CURRENT 
LIMIT 


• 
THERMAL 
SHUTDOWN 
PROTECTION 


• 
FET INPUT: IB = SOpA max 


• 
11-LEAD 
PLASTIC 
PACKAGE 


• 
MOTOR DRIVER 


• 
PROGRAMMABLE 
POWER SUPPLY 


• 
SERVO AMPLIFIER 


• 
VALVES, 
ACTUATOR 
DRIVER 


• 
MAGNETIC 
DEFLECTION 
COIL DRIVER 


• 
AUDIO AMPLIFIER 


The OPA2544 is a dual high-voltage/high-current 
op- 
erational amplifier suitable for driving a wide variety 
of high power loads. It provides 2A output current and 
power supply voltage range extends to ±35V. 


The OPA2544 
integrates 
two high performance 
FET 
op amps with high power output 
stages on a single 
monolithic 
chip. Internal 
current 
limit and thermal 
shutdown protect the amplifier and load from damage. 


The 
OPA2544 
is available 
in a 
II-lead 
plastic 
packages 
and is specified 
for the -40°C 
to +85°C 
temperature 
range. 


Case 
connected 
to v- Supply. 


OPA2544T 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±1 
±5 
mV 


vs Temperature 
Specified 
Temp. 
Range 
±10 
~Vf'C 


vs Power Supply 
Vs=±10Vto±35V 
±10 
±100 
~VN 


INPUT BIAS CURRENT(1) 


Input Bias Current 
VCM= 
OV 
±15 
±50 
pA 


vs Temperature 
Doubles every 10'C 
Input Offset Current 
VCM=OV 
±10 
±50 
pA 


NOISE 


Input Voltage 
Noise 
Noise Density, f = 1kHz 
36 
nV/-,{Hz 


Current 
Noise Density, 
f = 1kHz 
3 
fAl,}FiZ 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 


Positive 
Linear Operation 
(V+)-6 
(V+)-4 
V 
Negative 
Linear Operation 
(V-) +6 
(V-) +4 
V 
Common-Mode 
Rejection 
VcM=±Vs-6V 
90 
106 
dB 


INPUT IMPEDANCE 
Differential 
10'2118 
QII pF 


Common-Mode 
10121110 
QII pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage 
Gain 
Vo=±30V, 
RL=15Q 
90 
103 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
RL=15Q 
1.4 
MHz 


Slew 
Rate 
60Vp-p, RL = 15Q 
5 
8 
V/~s 


Full-Power 
Bandwidth 
See Typical Curve 
Settling Time 0.1 % 
G = -10, SOVStep 
I 
25 
I 
~s 
Total Hannonic 
Distortion 
See Typical Curve 


OUTPUT 
Voltage 
Output: Positive 
10=2A 
(V+)-5 
(V+)-4.4 
V 


Negative 
10=2A 
(V-) +5 
(V-) +3.8 
V 
Positive 
10= 0.5A 
(V+) -4.2 
(V+)-3.8 
V 


Negative 
10= 0.5A 
(V-) +4 
(V-) +3.1 
V 
Current Output 
See SOA Curves 
Short-Circuit 
Current 
±4 
A 


POWER SUPPLY 
Specified 
Operating 
Voltage 
±35 
V 
Operating 
Voltage 
Range 
±10 
±35 
V 
Quiescent 
Current 
(total) 
10= 0 
±22 
±30 
mA 


TEMPERATURE 
RANGE 


Operating 
Range 
-40 
+85 
'C 
Storage 
-40 
+125 
'C 
Thermal 
Resistance, 
8JC2 
Both Amplifiers, 
f> 50Hz 
2 
'CIW 


Thermal 
Resistance, 
8JC2 
Both Amplifiers, 
DC 
2.5 
'CIW 
Thermal 
Resistance, 
8JC2 
One Amplifier, f > 50Hz 
2.7 
'CIW 
Thermal 
Resistance, 
8JC2 
One Amplifier. 
DC 
3 
'CIW 
Thermal 
Resistance, 
8JA2 
No Heat Sink 
30 
'CIW 


The inforrnallon provIded herefn Is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, and aU use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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Burr-Brown Ie Data Book IE:IlE:IlI 


BURR-BROWN_ 
'E3E3' 
Burr-Brown Ie Data Book 


Case 
connected 
to v- Supply. 


Supply Voltage, v+ to v- 
. 
lOV 
Output Current.. 
. 
See SOA Curve 


Input Voltage. 
. 
(V-) -{J.7V to (V+) +O.7V 
Operating Temperature 
-55°C 
to +125°C 
Storage Temperature.. 
. 
-40°C 
to +125°C 
Junction Temperature.. 
. 
150°C 


Lead Temperature (soldering, -105) 
300°C 


PACKAGE 
DRAWING 
NUMBER(') 


A 
ELECTROSTATIC 
JJ!/iir.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR - BROWN® 
IElElI 


High Voltage, High Current 
OPERATIONAL 
AMPLIFIER 


• 
WIDE POWER 
SUPPLY 
VOLTAGE: 


±70V to ±150V 


• 
OUTPUT 
CURRENT 
TO 75mA 


• 
SLEW 
RATE: 30Vl~s 


• 
FET INPUT: 
IB = 20pA max 


• 
THERMAL 
SHUT-DOWN 
PROTECTION 


• 
HERMETIC 
TO-3 PACKAGE, 
ISOLATED 
CASE 


The 3583 is a high voltage, high speed hybrid opera- 
tional 
amplifier 
designed 
for 
a wide 
variety 
of 
programmable 
power 
supply 
and transducer 
driver 
applications. 


The 3583 operates 
over a wide power supply range 
(±50V to ±150V) 
and provides 
outputs up to 75mA. 
Laser-trimmed 
FET input circuitry provides low offset 
voltage (3mV max) and low input bias current (20pA 
max). 
Thermal 
shut-down 
circuitry 
protects internal 
circuitry from excessive power dissipation. 


Commercial 
and industrial 
temperature 
range models 
are available. 
The 3583's hermetic 8-pin TO-3 pack- 
age is electrically 
isolated from all internal circuitry. 
+'0 


• 
PROGRAMMABLE 
POWER 
SUPPLY 


• 
PIEZO-ELECTRIC 
TRANSDUCER 
DRIVER 


• 
HIGH VOLTAGE 
CURRENT 
SOURCE 


BURR· BROWNe 
1E3E31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


3583AM 
3583JM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE 
Input Offset Voltage 
±3 
* 


mV 
vs Temperature 
Specified Temp. Range 
±23 
.. 
~VloC 


V$ Power Supply 
20 
* 
~VN 
vs Time 
50 
* 


~Vlmonth 


INPUT BIAS CURRENTI') 
Input Bias Current 
VCM = OV 
-20 
* 
pA 
vs Temperature 
Doubles Every 1COC 
* 


C") 


V$ Power Supply 
0.2 
* 
pAN 
CO 
Input Offset Current 
VCM = OV 
±20 
* 


pA 
Lf) 


V$ Temperature 
Doubles Every 1COC 
* 


C") 


vs Power Supply 
0.2 
* 
pAN 


NOISE 
Voltage, 0.01 Hz to 10Hz 
5 
* 
~Vp-p 


10Hz to 1kHz 
1.7 
* 


JlVrms 


Current, 0.01 Hz to 10Hz 
0.3 
* 
pAp-p 
en 
INPUT VOLTAGE 
RANGE 
a: 
Max Safe Differential 
Input 
(V+) + IV-I 
* 
W 
Max Safe Common·Mode 
Input 
V- to V+ 
", 
Common·Mode 
Input Range 
Linear Operation 
Vs-10 
:;: 
V 
u: 


Common-Mode 
Rejection 
110 
* 
dB 
..J 
INPUT IMPEDANCE 
a. 


Differential 
10" 
1110 
:;: 
Q II pF 
:: 
Common-Mode 
1011 
:;: 
Q II pF 


OPEN-LOOP 
GAIN 
« 


Open-Loop 
Voltage Gain 
No Load, DC 
118 
* 


dB 
..J 


Open·Loop 
Voltage Gain 
Rated Load, DC 
94 
105 
::: 
::: 
dB 
« 
FREQUENCY 
RESPONSE 
Z 
Unity-Gain 
Bandwidth 
Small-Signal 
5 
:;: 
MHz 
0 
Full-Power 
Bandwidth 
RL= 
10kn 
60 
* 


kHz 
Slew Rate 
30 
:;: 
VI~s 


~ 


Settling Time: 0.1% 
12 
:;: 
~s 


OUTPUT 
a: 
Voltage Output 
Vs-10 
* 


V 
W 
Current Output 
±75 
* 


mA 
a. 
Short Circuit Current 
±100 
* 
mA 


Load Capacitance 
10 
* 


nF 
0 
POWER SUPPLY 
a: 
Operating 
Voltage Range 
±50 
±150 
.,. 
* 
V 
W 
Quiescent 
Current 
10= 0 
±8.5 
::: 
mA 


TEMPERATURE 
RANGE (CASE) 
~ 


Specification 
-25 
+85 
0 
+70 
°C 
0 
Operating 
-55 
+125 
* 
.,. 
°C 
a. 


Storage 
8JC = 4°CIW 
-55 
+125 
::: 
::: 
°C 


::: Specification 
same as 3583AM. 


NOTE: (1) Inputs may be damaged by input slew rates exceeding 1000V/jls. 
Inputs can be protected from signals exceeding 1OOOV/IlSby limiting input current to 150mA 
with external series resistors (pins 5 and 6). 


The information 
provided 
herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR· 
BROWNe 


,E3E3, 
Burr-Brown 
Ie Data Book 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


3583AM 
8-PinTO 
3 
030 
-25'C 
to +85'C 
3583JM 
8-Pin TO 3 
030 
O'C to +70'C 


Optional 
Offset 
Offset 
Adjust 
1-------iTrim 


_~100kil 


to V+ Supply 
1_ _ 
4 


Offset 


Trim 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


NOTE: 
(1) No internal connection. 


Optional socket available: 
804MC 


BURR - BROWN* 


Burr-Brown Ie Data Book 
113131 


BURR - BROWN® 
I~~I 


High Voltage, High Speed 
OPERATIONAL 
AMPLIFIER 


• 
WIDE POWER 
SUPPLY 
VOLTAGE: 
±70V to ±150V 


• 
GAIN-BANDWIDTH 
PRODUCT: 
50MHz 


• 
SLEW RATE: 150V/IlS 


• 
FET INPUT: 
10 = 20pA max 


• 
THERMAL 
SHUT-DOWN 
PROTECTION 


• 
HERMETIC 
TO-3 PACKAGE, 
ISOLATED 
CASE 


The 3584 is a high voltage, high speed hybrid opera- 
tional 
amplifier 
designed 
for 
a wide 
variety 
of 
programmable 
power 
supply 
and transducer 
driver 
applications. 


The 3584 operates 
over a wide power supply range 
(±70V to ±150V) and provides 
outputs up to 15mA. 
Laser-trimmed 
FET input circuitry provides low offset 
voltage (3mV max) and low input bias current (20pA 
max). Thermal 
shut-down 
circuitry 
protects 
internal 
circuitry from excessive 
power dissipation. 


The 3584 provides a gain-bandwidth 
product of 20MHz 
min (50MHz typical). External frequency 
compensa- 
tion 
(series 
R1C) allows 
the user 
to optimize 
the 
bandwidth 
and slew rate for a particular 
application. 


Specified 
temperature 
range 
is ooe to +70°C. 
The 
3584's 
hermetic 
8-pin TO-3 
package 
is electrically 
isolated from all internal circuitry. 


• 
PROGRAMABLE 
POWER 
SUPPLY 


• 
PIEZO-ELECTRIC 
TRANSDUCER 
DRIVER 


• 
ELECTROSTATIC 
TRANSDUCER 
DRIVER 


• 
CRT DEFLECTION 


BURR-BROWN_ 
'eu=u 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


3584JM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OFFSET 
VOLTAGE 
Input Offset Voltage 
±3 
mV 
vs Temperature 
Specified Temperature 
Range 
±25 
~VloC 
vs Power Supply 
20 
~VN 
vs Time 
50 
~V/month 


INPUT BIAS CURRENT!') 
Input Bias Current 
VCM = OV 
-20 
pA 
vs Temperature 
Doubles Every 10°C 
vs Power Supply 
0.2 
pAN 
Input Offset Current 
VCM = OV 
±2O 
pA 
vs Temperature 
Doubles Every 1aoe 
vs Power Supply 
0.2 
pAN 


NOISE 
Voltage, 0.01 Hz to 10Hz 
5 
~Vp-p 
10Hz to 1kHz 
1.7 
~Vnns 
Current, 0.01 Hz to 10Hz 
0.3 
pAp-p 


INPUT VOLTAGE 
RANGE 
Maximum 
Safe Differential 
Input 
(V+) + IV-I 
Maximum 
Safe Common~Mode 
Input 
, 
V- to V+ 


Common-Mode 
Input Range 
Linear Operation 
Vs-10 
V 
Common-Mode 
Rejection 
110 
dB 


INPUT IMPEDANCE 
Differential 
10"1110 
nil 
pF 


Common-Mode 
1011 
nil 
pF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
No Load, DC 
120 
dB 


Open-Loop 
Vo~age Gain 
Rated Load, DC 
100 
dB 


FREQUENCY 
RESPONSE 


Unity-Gain 
Bandwidth 
Small-Signal 
7 
MHz 
Gain-Bandwidth 
Product 
f = 1kHz, G = 100 
20 
MHz 


Full-Power 
Bandwidth 
G = 100 
135 
kHz 
Slew Rate 
G = 100 
150 
V/~s 
Settling Time: 0.1% 
G = 100 
12 
~s 


OUTPUT 
Voltage QUlpu! 
Vs - 5 
V 
Current Output 
±15 
mA 
Short Circuit Current 
±25 
mA 
Load Capacitance 
(Maximum) 
10 
nF 


POWER SUPPLY 
Operating Voltage 
Range 
±70 
±150 
V 
Quiescent 
Current 
10= 0 
±6.5 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
°c 
Operating 
-55 
+125 
°c 
Storage 
-55 
+150 
°C 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility 
for the use of this information, and all use of such information shalt be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


PACKAGE/ORDERING 
INFORMATION 


Optional 


Offset 
Offset 
Adjust 
t- - - - - - -I 
Trim 


0-- 
~lOOk!l 
3 


to+Vcc 
1__ 
4 


Offset 


Trim 


BURR-BROWNe 
IE:lE:lI 
Burr-Brown Ie Data Book 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


3584JM 
B·Pin TO-3 
030 
QOCto +70°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 
a 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


4 Instrumentation Amplifiers 


Instrumentation 
amplifiers 
(IAs) are much more than just 


precise op amps. They are closed loop amplifiers with built- 
in precision 
feedback 
components. 
Knowledgeable 
design- 


ers use IAs to extract low-level 
signals from system errors 
and noise. 


Instrumentation 
amplifiers 
can amplify signals in the pres- 


ence of large common-mode 
signals. They are ideal for use 
with all sensor types such as strain gages, load cells, thermo- 
couples, RTDs, current shunts, chemical sensors, and physi- 
ological 
probes. They also make excellent 
universal 
input 


amplifiers 
for data acquisition 
systems. 


Programmable 
gain amplifiers 
are ideal for systems 
that 


must connect 
to a variety of sources 
with varying 
signal 
levels. 
Products 
include 
programmable-gain 
IAs and op 
amps. 


Choose from the industry's 
widest selection, 
including: 


INAI05, 
INAI06, 
INA132-Simple 
G=I and G=1O differ- 
ence amplifiers ... incredibly 
versatile circuit elements. 


INAIl4, 
INAllS-The 
industry's 
most versatile and accu- 


rate 8-pin IAs. INAII8 
features low-power 
operation. 


INAlll-High-speed, 
FET-input 
IAs using a 
current-feedback 
architecture. 


INAIl6--Electrometer 
IA with ultra-low 3fA 


input bias current. 
Its 3-op amp design provides 
an ultra- 
high impedance 
differential 
input, and allows gain setting 
from I to 1000 by connecting 
a single external resistor. 


INAI03-Ultra-Iow 
InV/-Yfu noise makes this IA ideal for 


microphones, 
bridges or other low impedance 
sources. 


INAIl7-A 
difference 
amplifier 
with ±200V 
common- 
mode voltage range. 


INAI22--A 
micropower 
instrumentation 
amplifier 
for ac- 


curate, low noise differential 
signal acquisition. 
Its two-op- 


amp design provides 
excellent 
performance 
with very low 
(60JlA) quiescent 
current, 
and is ideal for portable 
instru- 
mentation 
and data acquisition 
systems. 


INAI25-A 
low power, 
high 
accuracy 
instrumentation 


amplifier 
with a precision 
voltage 
reference. 
It provides 


complete 
bridge excitation 
and precision 
differential-input 


amplification 
on a single integrated 
circuit. 


INAI26, 
INA2126--The 
INAI26 
and INA2126 
(dual) are 
precision instrumentation 
amplifiers 
for accurate, low noise 
differential 
signal 
acquisition. 
Their 
two-op-amp 
design 
provides 
excellent 
performance 
with very low quiescent 


BURR - BROWNe 
IE:lE:lI 
Burr-Brown Ie Data Book 


current (175JlA/chan.). 
This, combined with wide operating 
voltage 
range of ±1.35V 
to ±18V, 
makes 
them ideal for 
portable instrumentation 
and data acquisition 
systems. 


INAI2S, 
INAI41-Low 
power, general purpose IAs offer- 
ing excellent 
accuracy 
and wide bandwidth, 
even at high 


gain (200kHz at G=IOO). INAl28 
gain can be set from I to 


10,000 using a single external resistor. INA141, a fixed-gain 
version, uses simple pin connections 
to set an accurate gain 
of 10 or lOOVN without external resistors. 


INA134, INA2134, 
INA137, INA2137-A 
family of audio" 
balanced 
line receivers 
for professional 
audio equipment." 
These G = I and G = 0.5 or G = 2 difference 
amps provide 
excellent 
sound quality. 
Industry-first 
dual versions 
save 
space and lower cost. 


INA2128, 
INA2141-Industry's 
flrst dual instrumentation 


amplifiers-two 
complete IAs on a single monolithic 
chip. 
Both provide excellent accuracy and wide bandwidth at high 
gain (200kHz at G=IOO). 


PGA204, 
PGA205-Programmable 
gain IAs great for data 
acquisition 
systems that connect to a variety of sources or 
needing exceptional 
dynamic 
range. 


PGA206, 
PGA207- 
These are complete 3-op amp IAs with 
digitally 
selected gains. PGA206 
provides 
gains of I, 2, 4 


and 8VN, 
while PGA207 
has gains of I, 2, 5 and IOVN. 


Fast settling time of 3.5Jls to 0.01 % (all gains) allows fast 
polling of many channels. 


ALDlOO6--A 
monolithic 
programmable 
voltage-to-current 
or voltage-to-voltage 
analog line driver circuit. Both current 
and voltage sensing can be performed 
simultaneously: 
cur- 
rent sensing is achieved 
through an external resistor, while 
voltage sensing is performed 
directly across the load. 


XTRI03, 
XTRI04, 
XTRI05-4 
to 20mA 
current 
loop 
transmitters 
with instrumentation-type 
input amplifier. Cur- 
rent-excitation 
types 
are designed 
for RTD 
temperature 
sensor applications. 
Voltage-excitation 
types are well-suited 
to pressure gage and other bridge sensor applications. 
Built- 
in sensor linearization 
circuitry improves 
accuracy. 


XTR501-A 
high current 
IW bridge driver and program- 
mable 
4-20mA 
current 
transmitter 
designed 
for sensors 


requiring up to 600mA of sensor current. 


Other popular products provide special features and perfor- 
mance. Use our detailed selection guide to locate the IA for 
your application. 


Instrumentation 
Amplifiers 


INA114 
(&002%) 
INA115 
(.0.002%) 
INAllB 
(.0.002%) 
INA131 
(.0.002%) 
INA101 
(.0.003%) 
INA12B 
(.0.002%) 
INA129 
(&002%) 
INA141 
(.0.002%) 
INA212B (.0.002%) 
INA2141 (&002%) 


INA111 (2~s) 
INA110 (3~s) 
INA103 (3.5~s) 


INA103 
(1nVl;fHz) 


INA212B (BnVl;fHz, Dual) 
INA12B 
(BnVl;fHz) 


INA129 
(BnV/;fHz) 


INA2141 (BnVl;fHz, Dual) 
INA141 
(BnVl;fHz) 


INA111 
(10nVl;fHz) 


INAllB 
(10nVl;fHz) 


INAl14 
(11nVlv'Hz) 


INAll0 
(13nVl;fHz) 


1.1.2, 60~A) 
(.2,7, 
200~A) 


(. 1.35, 350~A) 
(.2.25, 
650~A) 
(.3.5, 750~A) 
(.2.25, 750~A) 
INA129 
(.2.25, 
750~A) 
INA212B (.2.25, 
1.3mA, Dual) 


INA2141 (.2.25, 
1.3mA, Dual) 


INA116 (25fA) 
INA111 (20pA) 
INA110 (50pA) 


INA131 
(100) 


INA141 
(10,100) 


INA2141 
(10,100, 
Dual) 


PGA204 (G = 1, 10, 100, 1000) 
PGA205 (G = 1, 2, 4, B) 
3606 
(G = 1, 2, 4, ...1024) 
150164 
(G = 1, 10, 100, Isolated) 
150174 
(G = 1, 10, 100, Isolated) 
150254 
(G = 1, 10, 100, 1000, 
3·port Isolated) 


PGA202 (G = 1, 10, 100, 1000) 
PGA203 (G = 1,2,4, 
B) 


PGA206 (G = 1, 2, 4, B) 
PGA207 (G = 1, 2, 5, 10) 


150175 
(1500Vrms 
Continuous 
Isolation) 
150255 
(with DCIDC 
Converter) 


XTR10l 
(RTO, TC, Bridge, 
ALD1000 (.10V or 


2 Wire) 
4·20mA) 


XTR103 (RTO, 2 Wire) 


XTR104 (Bridge, 2 Wire) 


XTR105 IRTO, 2 Wir., 
Low Cost) 


XTRll0 
(0·10V, 3 Wire) 


XTR501 (Bridge, 3 Wire) 


(G = 1) 


(G = 10) 
(.200V 
CMV) 


(G = 1, Lowest Price) 


INA134 
(G = 1, Audio) 


INA21341Dual, 
G = 1, Audio) 


INA137 
(G = 1/2 or 2, Audio) 


INA21371Dual, 
G = 1/2 or 2, Audio) 


BOLO DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


I 


INSTRUMENTATION AMPLIFIERS 


Offset 
Small 


mi 


Gain 
Gain 
Non 
Voltage 
Signal 
Error(2) 
Drift{2) 
Linearity(2) 
CMR(l,2) 
Drift 
Bandwidth(2) 


z 
Gains 
max 
max 
max 
min 
max 
typ 


• Product 
Available 
(%) 
±(ppm/"C) 
(%) 
(dB) 
(llV/"C) 
(kHz) 
Package 
Description 
tJ::l 
INA10l 
1-1 k(3) 
0.1 
110 
±0.003 
106 
±0.25+10/G 
25 
CDIP, 
PDIP, SOIC, 
TO-l00 
251!V Offset, 
13nV/'-'Hz, 
High 
CMR 
!:: 
~ 


INA102 
1,10,100,1000 
0.15 
15 
±0.020 
90 
±0.25+5/G 
3 
CDIP, 
PDIP, SOIC 
Low 
Power: 
7V, 750l!A 
INA103 
1-1 k(3) 
0.25 
25 
±0.01 
100 
±1+20/G" 
800 
PDIP, SOIC 
1nV/'-'Hz 
Noise, 
0.0009% 
THD+N 
tJ::l 
INAll0 
1,10,100,200,500 
0.1 
20 
±0.010 
106 
±0.25+5/G 
450 
CDIP, 
PDIP, SOIC 
FET-Input, 
31!s ts, 50pA 
IB 
Cl~ 


INAlll 
1-10k(3) 
0.5 
110 
±0.005 
106 
±5±100/G 
450 
PDIP, SOIC 
FET-Input, 
41!s Is, 20pA 
IB, 8-pin 
DIP 


;:s 
INAl14 
1-10k(3) 
0.5 
110 
±0.002 
110 
±0.25+5/G 
10 
PDIP, SOIC 
Accurate, 
Low cosl, 
8-pin 
DIP 
•....• 
INAl15 
1-10k(3) 
0.5 
110 
±0.002 
110 
±0.25+5/G 
10 
SOIC 
INAl14 
with 
additional 
pin-outs. 
('"') 


INAl16 
1-1000(3) 
0.5 
110 
±0.005 
86 
±0.25+20/G" 
70 
PDIP, SOIC 
Electrometer 
input 
(1 OfA) , Guard 
Drive 
tl 
INAl18 
1-10k(3) 
0.5 
110 
±0.002 
107 
±0.25+5/G 
100 
PDIP, SOIC 
Low 
Power: 
±1.35V, 
3501!A, 
8-pin 
DIP 
>:>~ 
INA120 
1,10,100,1000 
0.2 
30 
±0.010 
106 
±0.25+10/G 
20 
PDIP 
Low 
Offset 
and 
Drift, 
High 
CMR 


tJ::l 
INA122 
1-101«3) 
0,5(2) 
10()(2) 
0.012(2) 
86(1,2) 
3 
10(2) 
PDIP, SO 
MicroPower, 
Single 
Supply, 
Rail-to-Rail 
~ 
INA125 
1-10k(3) 
0.5(2) 
10()(2) 
±O,Ol(2) 
100<',2) 
2 
4.5(2) 
PDIP, SO 
MicroPower, 
IA with 
on 
board 
ref 
~ 
INA126 
1-101«3) 
0,5(2) 
10()(2) 
±O,O12(2) 
8311,2) 
3 
9(2) 
PDIP, SO, MSOP 
MicroPower, 
Lowest 
cost, 
tiny 
MSOP-8 
package 
"'""' 
INA128 
1-10k(3) 
0.5 
100 
±0.OO2 
120 
±0.5±20/G 
200 
PDIP, SOIC 
Low 
Power, 
7001!A, 
8-pin 
DIP, SO-8 


INA129 
1-10k(3) 
0.5 
100 
±0.002 
120 
±0.5±20/G 
200 
PDIP, SOIC 
Low 
Power, 
7001!A, 
8-pin 
DIP, SO-8 


INA131 
100 
0.024 
10 
±0.002 
110 
±0.25 
70 
PDIP 
G = 100, 8 pin DIP, Ultra 
Low Gain 
Error 
INA141 
10,100 
0.075 
10 
±0.002 
117 
±0.5 
200 
PDIP, SOIC 
Low 
Power, 
600l!A 
INA2128 
1-10k(3) 
0.5 
100 
±0.002 
120 
±0.5+20/G 
200 
PDIP, SOIC 
Worlds 
first Dual 
lA, High Accuracy 


INA2141 
10,100 
0.075 
10 
±0.002 
117 
±0.5 
200 
PDIP, SOIC 
Dual 
lA, 2 Fixed 
Gains, 
Low gain error 


IS0175 
1-10k(3) 
0.95" 
11(6)< 
±0.04 
±(1 +520/G)" 
50 
PDIP 
Isolated, 
Unpowered 


IS0255 
1-10k(3) 
0.95 
50" 
±0.104 
90 
±(1 +520/G)" 
45 
DIP 
Three-port 
Isolated 
with 
DC/DC 
Converter 


NOTES: (1) DC to 60Hz, balanced source impedance. (2) G = 100. (3) Set with external resistor. (4) G = 50. (5) G = 0.5. (6) G = 1. 


" DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC OENOTES PRODUCT IN DEVELOPMENT 


~ 
Some specifications 
have been estimated for comparison 


{",;.J 
purposes. Refer to data sheets for guaranteed specifications. 


INSTRUMENTATION AMPLIFIERS I 


~ 
DIGITALLY PROGRAMMABLE GAIN AMPLIFIERS 
-c::.. 
Non 
Offset 
Small 


Gain 
Gain 
Linearity 
Voltage 
Signal 
Digitally 
Erro~2) 
Drift(2) 
Erro~2) 
CMR(1,2) 
Drift 
Bandwidth(2) 


Selected 
max 
max 
max 
min 
±max 
typ 
Product 
Gains(2) 
(%) 
(ppml°C) 
(%) 
(dB) 
(~Vf'C) 
(kHz) 
Package 
Description 


IS0164 
1,10,100 
0.3 
12S 
0.01 
90· 
155· 
6 
PDIP 
Isolated, Unpowered 


IS0174 
1,10,100 
0.3 
42S 
0.04 
90· 
505· 
60 
PDIP 
Isolated, Unpowered 
IS0254 
1, 10, 100,1000 
0.3 
15· 
0.104 
90· 
(1+510/G)" 
10 
PDIP 
Three-port Isolated with DC/DC Converter. 
PGA100 
1,2,4, 
... 128 
0.02 
10 
0.005 
6· 
40 
CDIP 
8 Multiplexed S-E(3)inputs, 8 Binary gains, still available. 


PGA102 
1,10,100 
0.025 
20 
0.01 
3 
250 
CDIP, PDIP 
3 S-E(3)inputs, Gain control per channel. 


PGA103 
1,10,100 
0.2 
30· 
0.01 
2· 
250 
PDIP, SOIC 
8-pin, low cost, 1 S-E input, < 3 mA Iq 
PGA202 
1,10,100,1000 
0.15 
60 
0.012 
92 
13 
1000 
CDIP, PDIP 
FET IA(3)Input, 311Sts, constant GBW 
PGA203 
1,2,4,8 
0.25 
25 
0.015 
86 
9· 
1000 
PDIP 
FET IA(3)Input, 311Sts, constant GBW 
PGA204 
1, 10, 100,1000 
0.024 
10 
0.002 
110 
0.25 
10 
PDIP, SOIC 
IA(3)Input, DC precision, ±40V protection 


PGA205 
1,2,4,8 
0.024 
10 
0.002 
96 
0.26 
80 
PDIP, SOIC 
IA(3)Input, DC precision, ±40V protection 


PGA206 
1,2,4,8 
0.05 
10 
0.002 
95 
2· 
600 
PDIP, SOIC 
iA(3)Input, Fast: ts = 3.511S,SR = 25V/llS 


PGA207 
1,2,5,10 
0.05 
10 
0.002 
95 
2· 
600 
PDIP, SOIC 
IA(3)Input, Fast: ts = 3.511S,SR = 25VIllS 
3606 
1, 2, 4, ... 1024 
0.02 
10 
0.01 
110 
5 
10 
CDIP 
Precision Hybrid, 29 Binary Gains 


NOTES: 
(1) DC to 60Hz, 
balanced 
source 
impedance. 
(2) Listed specifications 
apply for gain values 
in ~ 
from "Oigitally Selected 
Gains" column. 
(3) S-E: Single-Ended 
input. lA: Instrumentation 
Amplifier 
inputs (differential, 
high 
impedance). 


Product 


RCV420 
XTR101 
XTR103 
XTR104 
XTR105 
XTR110 
XTR501 


Supply 
Voltage 
Range (V) 


-5/11.4 to ±18 


11.6 to 40 
9 to 40 
9 to 40 
7.5 to 36 
13.5 to 40 
11.4t030 


4·20mA TRANSMITTERS/RECEIVERS 


Offset 
Span 
Voltage 
Full Scale 
Error 
Non· 
CMR 
Drift 
Output 
Output 
(Unadj) 
Linearity 
60Hz 
max 
Zero Error 
Error 
max(%) 
max(%) 
typ (dB) 
(~Vf'C) 
±max 
max 
Package 
Description 


0.002 
94 
1.25mV 
2.5mV 
CDIP, PDIP 
Precision 4-20mA current loop receiver. 


5 
0.01 
100 
0.75 
611A 
30~ 
CDIP, PDIP, SOIC 
2 Wire transmitter, selectable in/out ranges. 


1 
0.01 
100 
2.5 
50~ 
5011A 
PDIP, SOIC 
2 Wire, RTD excitation/linearization 


1 
0.01 
100 
2.5 
50~ 
50~ 
PDIP, SOIC 
2 Wire, Bridge excitation/linearization 


0.2 
0.01 
100 
1.5 
25~ 
PDIP,SOIC 
2 Wire, RTDexcitation/linearization, VREG' lowest cost 


0.2 
0.005 
16~ 
3211A 
CDIP, PDIP, SOIC 
3 Wire transmitter, selectable in/out ranges. 
2.5(1) 
0.025 
85 
50· 
100~ 
DIP 
1W bridge excitation for low Z sensors. 


• DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


Product 


INA105 
INA106 
INA117 


INA132 
INA134 
INA137 
INA2134 
INA2137 


Current 
Output 


4-20mA 


Gain 
(VN) 


1 
10 
1 


1 
1 
1/2,2 
1 
1/2,2 


Gain 
Error 
max 
(%) 


0.010 
0.025 
0.020 


0.075 
0.1 
0.1 
0.1 
0.1 


Span 
Error 
max(5) 


1 


Voltage 
Frequency 
Response 
G = 1 (kHz) 


100' 


Description 


Programmable voltage-to-current or 
vOltage-to-voltage analog driver circuit. 


Non 
Linearity 
max(%) 


0.05 


Supply 
Voltage 


Vs-=-15V 
Vs+ = +24V 


Voltage 
Output 


t10V 


Package 


SOIC 


DIFFERENCE AMPLIFIERS 
Offset 
Gain 
Non 
CMR(l) 
Voltage 
Small 
Drift' 
Linearity 
DC 
Drift 
Signal 
max 
max 
min 
max 
Bandwidth 
(ppmJ°C) 
(%) 
(dB) 
(j.lvrC) 
typ (kHz) 
Package 
Description 


5 
to.001 
86 
10 
1000 
TO-99, DIP, SOIC 
High Accuracy, Cost Effective 
4' 
to.001 
86 
0.2' 
5000 
DIP, SOIC 
High Accuracy, Cost Effective 


10 
to.001 
86 
20 
200 
TO-99, DIP 
t200VDC Common Mode, 
t500VDC 
(VCM and V01FF) Protected Input 
10 
iO.001 
76 
5 
300 
PDIP, SOIC 
Accurate, 
Lowest Cost 
10 
iO.0001' 
74 
2' 
3100 
DIP,SO-8 
Audio Line Receiver 
10 
iO.0001' 
74 
2' 
4000 
DIP,SO-8 
Audio Line Receiver 
10 
iO.0001' 
74 
2' 
3100 
DIP,SO-14 
Audio Line Receiver, Dual 
10 
iO.OOO1' 
74 
2' 
4000 
DIP,SO-14 
Audio Line Receiver, Dual 


• DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLO, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


4::::.. 
Some specifications have been estimated for comparison 


~ 
purposes. 
Refer to data sheets for guaranteed 
specifications. 


INSTRUMENTATION 
AMPLIFIERS I 


BURR - BROWN® 
IElElI 


Precision Programmable 
CURRENTNOLTAGE 
TRANSMITTER 


FEATURES 


• 
SWITCHABLE 
OUTPUT 
±10V OR 4-20mA 


• 
DRIVES 
1000Q II 1f.!F AT 20mA 


• 
VOLTAGE 
AND CURRENT 
SENSE 


• 
GROUND 
NOISE SUPPRESSION 


• 
ERROR DETECTION 
FLAG 


• 
OUTPUT 
DISABLE 


• 
ACCURACY: 
0.05% max 


• 
WIDE SUPPLY 
RANGE: 
±11V TO +24/-15V 


This product is a monolithic programmable 
voltage-to- 
current or voltage-to-voltage 
analog line driver circuit. 


It can convert 
a ±lOV 
input 
into either 
an output 
voltage 
or current 
with remote 
sensing. 
It provides 
drive for external transistors to boost output current to 
greater than ±25mA levels. 


Current and voltage sensing can be performed simulta- 
neously. Current sensing is achieved through a single 
external 
sense resistor. 
Voltage sensing 
is performed 


directly across the load. The logic inputs provide for 
both output disable 
and switching 
between 
constant 
current or constant voltage output functions. 
An open 
collector output provides an error flag for open circuit 
loads. The output disable function allows full control 
of the output 
even during 
power-on 
and power-off 
sequencing. 
The 
instrumentation 
amplifiers 
are de- 


signed to insure that load noise is not circulated within 
the control loop. 


• 
PROGRAMMABLE 
CONTROLLERS 


• 
STANDARDIZED 
OUTPUTS 
FOR 
TERMINATION 
PANELS 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
PROGRAMMABLE 
CURRENT 
SOURCE 


• 
MOTOR 
CONTROL 
SYSTEMS 


• 
PC AND VME BASED 
INSTRUMENTATION 


• 
CONDITIONER 
FOR STANDARD 
SENSOR 
OUTPUTS 


• 
TEST 
EQUIPMENT 
PIN DRIVER 


Output 
Disable 


Input 
Select 


Intemal 
Drive 


External 
NPN 


Drive 


IAs Provide 
Closed-Loop 
Gain Control 


BURR-BROWN" 
IEIE:" 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ALD1000U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


TRANSMITIER 


SWOP INPUTS 
Linear Range 
Min 
Internal 
Drive Transistors 
-10 
V 


Linear Range 
Max 
5mA Load 
10 
V 


Input Bias Current 
50 
pA 


XTR OUTPUT 
Positive Overvoltage 
Sense 
19.5 
V 


Negative 
Overvottage 
Sense 
Internal Drive Transistors 
-10.5 
V 


Positive Overcurrent 
Sense 
+25 
mA 
0 


Negative 
Overcurrent 
Sense 
-15 
mA 
0 


LOGIC INPUTS 
0,... 
Logic Low 
0.8 
V 
C 
Logic High 
4.0 
2.6 
V 
.....I 


LOGIC OUTPUTS 
<C 
Logic High 
5V Logic Supply 
4.0 
V 


Logic Low 
with 10k pull-up resistor 
0.8 
V 


OUTPUT-VOLTAGE 
MODE (Gain = 1 unless otherwise 
specified) 
, 


Span 
Error 
0.5 
1 
% 


Span Drift 
50 
ppmJOCof FS 


Linear Range 
Min 
0.1% of FS 
-10 
en 
Linear Range 
Max 
0.1% of FS 
10 
a: 
Output Current 
Min 
Internal 
Drive Transistors 
-5 
mA 
Output Current 
Max 
Internal 
Drive Transistors 
5 
mA 
W 


Short-Circuit 
Current 
Internal 
Drive Transistors 
25 
mA 
u::: 
Short-Circuit 
Current 
Internal 
Drive Transistors 
-15 
mA 
::::i 
Non-Linearity 
0.005 
0.05 
% 


Initial Offset Voltage-RTI 
2 
mV 
C. 


Offset 
Voltage 
vs Temperature 
20 
)1VrC 
:E 
OUTPUT-eURRENT 
MODE (Gain = 5 with son shunt resistor unless otherwise 
specified) 
« 
Span Error 
5 
% 


Span Drift 
Gain = 
1(1) 
50 
ppm/oC of FS 
Z 
Output Current 
Min 
Internal Drive Transistors(2) 
-5 
mA 
Output Current 
Max 
Internal Drive Transistors(2) 
5 
mA 
0 
Compliance 
Min 
-10 
V 


~ 


Compliance 
Max 
15 
V 
Offset Current 
Min 
-25 
)1A 


Offset Current 
Min 
25 
)1A 
~Z 
INSTRUMENTATION 
AMPLIFIERS 
RLOAD = 10k 
W 
IA INPUTS 
:E 
linear 
Input Voltage 
Min 
-10 
V 
::::) 
linear 
Input Voltage 
Max 
20 
V 
a: 
Common·Mode 
Input Voltage 
Min 
V1N = 0 
-10 
V 
Common-Mode 
Input Voltage 
Max 
V1N = 0 
20 
V 
I- 


Input Bias Current 
100 
nA 
en 
Initial Offset Voltage 
G = 1 
-1 
1 
mV 
Z 
CMRR 
G = 10 
80 
100 
- 
IA OUTPUTS 
(with 
10k Load) 
Output Voltage 
Max 
20 
V 


Output Voltage 
Min 
-10 
V 
+ Short Circuit Current 
5 
mA 
- Short Circuit Current 
-12 
mA 


GAIN EQUATION 
(gain = 1+50klRG) 


Gain Error, G = 1 
0.3 
%±FS 
G = 5 
0.6 
%±FS 
G = 100 
0.8 
%±FS 
Non-linearity 
t G = 1 
0.004 
%±FS 
G = 5 
0.008 
%±FS 
G = 100 
0.02 
%±FS 


BURR-BROWN_ 
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For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 
(CO NT) 


ALD1000U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
RESPONSE 


G = 1 
700 
kHz 
G = 5 
400 
kHz 
G = 100 
50 
kHz 
Slew Rate 
Vo = ±10V. G = 10 
4 
VI~S 


SETTLING 
TIME. 0.01% 
G = 1 
20 
~S 


G = 5 
20 
~S 
G = 100 
30 
~S 


POWER SUPPLY 
Quiescent 
Current 
Internal Drive Transistors 
5 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
+85 


"C 


Storage 
~5 
+150 


"C 


Supply Vollage (±Vs) 
+25V, -18V 


IA Inputs. 
.. 
±40V 
swap 
Inputs 
±VS 


Logic Inputs 
+Vs, -Vs 
+ O.SV 
Junction Temperature 
150°C 
Storage 
Temperature.... 
. 
-65°C 
to +150°C 


Lead Temperature 
(soldering, 
10s).. 
. 
+300°C 
Output Short-Ie-Ground 
at 25°C 
Continuous 


A 
ELECTROSTATIC 
i:a..OISCHARGE 
SENSITIVITY 


PACKAGE 


28-Pin sale 


PACKAGE 
DRAWING 
NUMBERI') 


217 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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XTR GND 
0 


Disable 


Select 


CO2 


Ce, 


P, 


N, 


Ace.. 


+Vs 


VOUT1 


VlNP1 


RGB1 


RGIo• 


VlNN1 


28 
VEAA 


Bias 


C 


XN 


Xp 


E 


P, 


N, 


-Vs 


VOUT2 


V1NP2 


RGB2 


RGA2 


V1NN2 


PIN' 
NAME 
DESCRIPTION 


1 
XTR GND 
Power ground pin. 


2 
Disable 
A 5V signal puts the internal drive in a high impedance state and limits the external drive capacity. 


3 
Select 
Selects the SWOP amp input. A SV signal selects inputs Nt and Pt. 


4 
Ce, 
Gel and CC2 are for the external compensation 
capacitor. 


5 
Ce, 
Gel and Ge2 are for the external compensation 
capacitor. 


6 
P, 
Non-inverting 
input to the XTR SWOP amp 1. 


7 
N, 
Inverting input to the XTR SWQP amp 1. 


8 
AcOM 
Signal ground for the instrumentation 
amplifiers. 


9 
+Vs 
Positive power supply voltage. 


10 
VOUT1 
Output of the instrumentation 
amplifier 1. 


11 
V1NP1 
Non-inverting 
input to instrumentation 
amplifier 1. 


12 
RGB1 
Gain set resistor for instrumentation 
amplifier 1. 


13 
RGA1 
Gain set resistor for instrumentation 
amplifier 1. 


14 
VtNN1 
Inverting input of instrumentation 
amplifier 1. 


15 
VtNN2 
Inverting input of instrumentation 
amplifier 2. 


16 
RGA2 
Gain set resistor for instrumentation 
amplifier 2. 


17 
RGB2 
Gain set resistor for instrumentation 
amplifier 2. 


18 
VtNP2 
Non-inverting 
input to instrumentation 
amplifier 2. 


19 
VOUT2 
Output of the instrumentation 
amplifier 2. 


20 
-Vs 
Negative power supply voltage. 


21 
N, 
Inverting input to the XTR SWOP amp 2. 


22 
P, 
Non-inverting 
input to the XTR SWOP amp 2. 


23 
E 
Inverting input (emitter) of the output transconductance 
amplifier. 


24 
Xp 
Base drive for an external, PNP, driver transistor (optional). 


25 
XN 
Base drive for an external, NPN, driver transistor (optional). 


26 
C 
Output (collector) of the output transconductance 
amplifier. 


27 
Bias 
Open collector output indicating an internal overcurrent condition. 


28 
VERA 
Open collector output indicating an overvoltage condition. 


BURR-BROWNe 
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Low Noise, Low Distortion 
INSTRUMENTATION AMPLIFIER 


FEATURES 


• 
LOW NOISE: 
1nV/-#iZ 


• 
LOW THD+N: 
0.0009% 
at 1kHz, G = 100 


• 
HIGH GBW: 
100MHz 
at G = 1000 


• 
WIDE SUPPLY 
RANGE: 
±9V to ±25V 


• 
HIGH CMRR: 
>100dB 


• 
BUILT-IN 
GAIN SETTING 
RESISTORS: 


G=1,100 


• 
UPGRADES 
AD625 


The INAlO3 is a very low noise,low 
distortion mono- 
lithic instrumentation 
amplifier. 
Its current-feedback 
circuitry achieves very wide bandwidth 
and excellent 
dynamic 
response. 
It is ideal 
for 
low-level 
audio 


signals such as balanced low-impedance 
microphones. 
The INA103 provides near-theoretical 
limit noise per- 
formance 
for 200Q source impedances. 
Many indus- 
trial applications 
also benefit from its low noise and 


wide bandwidth. 


Unique 
distortion 
cancellation 
circuitry 
reduces dis- 
tortion to extremely 
low levels, even in high gain. Its 
balanced 
input, low noise and low distortion 
provide 


superior performance compared to transformer-coupled 
microphone 
amplifiers 
used 
in professional 
audio 
equipment. 


The INAl03's 
wide supply voltage (±9 to ±25V) and 
high output current drive allow its use in high-level 
audio stages as well. A copper lead frame in the plastic 
DIP assures excellent 
thermal performance. 


• 
HIGH QUALITY 
MICROPHONE 
PREAMPS 
(REPLACES 
TRANSFORMERS) 


• 
MOVING-COIL 
PREAMPLIFIERS 


• 
DIFFERENTIAL 
RECEIVERS 


• 
AMPLIFICATION 
OF SIGNALS 
FROM: 


Strain 
Gages 
(Weigh 
Scale 
Applications) 
Thermocouples 
Bridge 
Transducers 


The INAlO3 
is available 
in 16-pin plastic 
DIP and 
SOL-16 surface-mount 
packages. Commercial 
and In- 
dustrial temperature 
range models are available. 


G= 100 


+Ro 


+Gain Sense 


BURR-BROWN_ 
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SPECIFICATIONS 


INA103KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


GAIN 
Range of Gain 
1 
1000 
VN 


Gain Equation 
(1) 
G = 1 + 6kn1AG 
VN 


Gain Error, DC G = 1 
±10V Output 
0.005 
0.05 
% 


G = 100 
0.07 
0.25 
% 


Equation 
0.05 
% 


Gain Temp. Co. G = 1 
±10V Output 
10 
pprnl"C 


G = 100 
25 
pprnl"C 


Equation 
25 
pprnl"C 


Nonlinearity 
I DC G = 1 
±10V Output 
0.0003 
0.01 
% at FS(2) 


G = 100 
0.0006 
0.Q1 
%ofFS 


OUTPUT 
C") 


Voltage, RL = 60011 
TA 
= TM1N 
to TMAX 
±11.5 
±12 
V 
0 


AL = 600n 
Vs = ±25, T. = 25"C 
±20 
±21 
V 
,... 


Current 
TA = TM1N to TMAX 
±40 
mA 
« 


Short Circuit Current 
±70 
mA 
Z 


Capacitive 
Load Stability 
10 
nF 
- 


tNPUT OFFSET VOLTAGE 
Initial Offset RT! (3) 
(30 + 1200/G) 
~V 
, 


(KU Grade) 
(250+ 5OOO/G) 
~V 


vs Temp G = 1 to 1000 
TA = TMIN 
to 
TMAX 
1 + 201G 
~VI"C 


G = 1000 
TA = T MIN 
to T MAX 
~V/"C 
vs Supply 
±9Vto 
±25V 
0.2 + 81G 
4 + 60/G 
~VN 
en 


INPUT BIAS CURRENT 
a: 


Initial Bias Current 
2.5 
12 
~A 
W 


vs Temp 
TA=TMINtoTMAX 
15 
nA/"C 
u: 
Initial Offset Current 
0.04 
1 
~ 
vs Temp 
TA = TM1N 
to 
TMAX 
0.5 
nA/"C 
...J 


INPUT tMPEDANCE 
. 
D. 


Differential 
Mode 
60112 
Ml1l1 pF 
:E 
Common-Mode 
60115 
Ml1l1 pF 
« 
INPUT VOLTAGE 
RANGE 
Z 
Common-Mode 
Range (4) 
±11 
±12 
V 
CMA 
0 
G = 1 
DC to 60Hz 
72 
86 
dB 


~ 


G = 100 
DC to 60Hz 
100 
125 
dB 


INPUT NOISE 
Voltage (5) 
As = 011 
~ 


10Hz 
2 
nV/-IHz 
Z 


100Hz 
1.2 
nV/-IHz 
W 


1kHz 
1 
nVNHz 
:E 
Current, 
1kHz 
2 
pAl-IHz 
:::) 
OUTPUT NOtSE 
Voltage 
1kHz 
65 
nV/-IHz 
a: 


A Weighted, 
20Hz-20kHz 
20Hz-20kHz 
-100 
dBu 
~ 


DYNAMIC 
RESPONSE 
en 
Z 
-3dB 
Bandwidth: 
G = 1 
Small Signal 
6 
MHz 
- 
G = 100 
Small Signal 
800 
kHz 
Full Power Bandwidth 
G = 1 


Your = ±10V, AL = 60011 
240 
kHz 


Slew Rate 
G=lt0500 
15 
V/~s 
THO + Noise 
G=1oo,f=1kHz 
O.ooog 
% 
Sanling Time 0.1% 


G = 1 
Va = 20V Step 
1.7 
~s 
G = 100 
1.5 
~s 


Settling Time 0.01 % 


G = 1 
Va = 20V Step 
2 
~s 


G = 100 
3.5 
~s 
Overload 
Recovery 
(6) 
50% Overdrive 
1 
~s 


NOTES: (1) Gains other than 1 and 100 can be set by adding an external resistor, ~ 
between pins 2 and 15. Gain accuracy is a function of RG. (2) FS = Full Scale. 


(3) Adjustable to zero. (4) Va = OV, see Typical Curves for VCM vs Vo. (5) VNOISERTI= ..JV2NINPUT 
+ (VNOUTPuT/Gain)2+ 4KTF\3. See Typical Curves. (6) Time required 
for output to return from saturation to linear operation following the removal of an input overdrive voltage. 
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SPECIFICATIONS 
(CONT) 


INA103KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
Rated Voltage 
±15 
V 
Voltage Range 
±9 
±25 
V 
Quiescent 
Current 
9 
12.5 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
·C 
Operation 
--40 
+85 
·C 
Storage 
--40 
+100 
·C 
Thermal Resistance, 
8JA 
100 
·CIW 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 


INA103KP 
Plastic DIP 
180 
aOCto +70°C 


INA103KU 
SOL-16 
211 
O·Cto +70·C 


A ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 
ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


Power Supply Voltage. 
.. 
±25V 
Input Voltage Range, Continuous 
±VS 


Operating Temperature 
Range: 
-40°C 
to +85°C 
Storage Temperature 
Range: 
-4QoC to +85°C 


Junction Temperature: 


P, U Package 
+125°C 


Lead Temperature 
(soldering, 
10s) . 
.. 
+300°C 
Output Short Circuit to Common 
Continuous 


NOTE: (1) Stresses above these ratings may cause permanent 
damage. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
IElElI 


Precision Unity Gain 
DIFFERENTIAL AMPLIFIER 


• 
CMR 86dB min OVER TEMPERATURE 


• 
GAIN ERROR: 
0.01% max 


• 
NONLINEARITY: 
0.001% 
max 


• 
NO EXTERNAL 
ADJUSTMENTS 
REQUIRED 


• 
EASY TO USE 


• 
COMPLETE 
SOLUTION 


• 
HIGHLY 
VERSATILE 


• 
LOW COST 


• 
PLASTIC 
DIP, TO-99 
HERMETIC 
METAL, 


AND SO-8 SOIC PACKAGES 


The INAI05 
is a monolithic 
Gain = I differential 
amplifier consisting of a precision op amp and on-chip 
metal film resistors. 
The resistors 
are laser trimmed 
for accurate 
gain and high common-mode 
rejection. 
Excellent 
TCR 
tracking 
of the resistors 
maintains 
gain 
accuracy 
and 
common-mode 
rejection 
over 
temperature. 


The differential 
amplifier 
is the foundation 
of many 
commonly 
used circuits. 
The INAI05 
provides 
this 
precision circuit function without using an expensive 
precision resistor network. The INA105 is available in 
8-pin 
plastic 
DIP, 
50-8 
surface-mount 
and TO-99 
metal packages. 


• 
DIFFERENTIAL 
AMPLIFIER 


• 
INSTRUMENTATION 
AMPLIFIER 
BUILDING 
BLOCK 


• 
UNITY-GAIN 
INVERTING 
AMPLIFIER 


• 
GAIN-OF-1/2 
AMPLIFIER 


• 
NONINVERTING 
GAIN-OF-2 
AMPLIFIER 


• 
AVERAGE 
VALUE 
AMPLIFIER 


• 
ABSOLUTE 
VALUE 
AMPLIFIER 


• 
SUMMING 
AMPLIFIER 


• 
SYNCHRONOUS 
DEMODULATOR 


• 
CURRENT 
RECEIVER 
WITH COMPLIANCE 


TO RAILS 


• 
4mA TO 20mA TRANSMITTER 


• 
VOLTAGE-CONTROLLED 
CURRENT 
SOURCE 


• 
ALL-PASS 
FILTERS 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


At +25°C, 
Vec = ±15V. 
unless otherwise 
noted. 


INA105AM 
INA105BM 
INA105KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


GAIN 
lnitial(l) 
1 
* 
* 
VN 


Error 
0.005 
0.01 
* 


::: 
0.01 
0.025 
% 
vs Temperature 
1 
5 
* 
* 
* 
* 


ppm/"C 


Nonlinearity(2) 
0.0002 
0.001 
* 
* 
* 


::: 
% 


OUTPUT 
Rated Voltage 
10= +20mA, -5mA 
10 
12 
* 


'.' 
* 
* 
V 
Rated 
Current 
Vo = 10V 
+20, -5 
* 


::: 
mA 


Impedance 
0.01 
* 
* 
n 
Current 
Limit 
To Common 
+40/-10 
* 
* 


mA 


Capacitive 
Load 
Stable Operation 
1000 
* 


::: 
pF 


INPUT 
Impedance(3) 
Differential 
50 
* 
* 


kfl 


Common-Mode 
50 
* 
* 
kn 


Voltage 
Range(4) 
Differential 
±10 
* 
* 


V 
Common-Mode 
±20 
* 
* 


V 
Common-Mode 
Rejection(5) 
TA = TM1N to T MAX 
80 
90 
86 
100 
72 
* 
dB 


OFFSET VOLTAGE 
RTOI'}.(7) 


Initial 
50 
250 
* 
* 
::: 
500 
~V 


vs Temperature 
5 
20 
5 
10 
* 
* 


~V/"C 
vs Supply 
±Vs = 6V to 18V 
1 
25 
* 


15 
::: 
* 
~VN 


vs Time 
20 
* 


:(. 
IlV/mo 


OUTPUT NOISE VOLTAGE 
RTOI').I'} 


fe = 0.01 Hz to 10Hz 
2.4 
* 
* 


~Vp-p 
to = 10kHz 
60 
* 
::: 
nVl.JHz 


DYNAMIC 
RESPONSE 


Small Signal Bandwidth 
-3dB 
1 
* 
* 


MHz 


Full Power Bandwidth 
Vo =20Vp-p 
30 
50 
* 
* 
* 
* 


kHz 
Slew Rate 
2 
3 
* 
* 
* 
* 


V/~s 
Settling Time: 0.1 % 
Vo = 10V Step 
4 
* 
* 
~s 
0.01% 
Vo = 10V Step 
5 
* 


::: 
~s 
0.01% 
VCM = 10V 
Step, 
V01FF = OV 
1.5 
* 
* 


~s 


POWER SUPPLY 
Rated 
±15 
* 
* 


V 
Voltage Range 
Derated 
Performance 
±5 
±18 
* 
* 
* 
* 


V 
Quiescent 
Current 
Vo = OV 
±1.5 
±2 
* 
* 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
* 
* 
* 
* 


·C 
Operation 
-55 
+125 
* 


<. 
-40 
+85 
·C 
Storage 
-<55 
+150 
* 
* 


-40 
+125 
·C 


* Specification 
same as for INA 105AM. 


NOTES: 
(1) Connected 
as difference amplifier(see 
Figure 4). (2) Nonlinearity 
is the maximum peak deviation from the best·fit straight line as a percent of full-scale peak- 


to·peak output. (3) 25kn 
resistors are ratio matched but have ±20% 
absolute value. (4) Maximum 
input voltage without protection is 1OV more than either ±15V 
supply 


(±25V). 
Limit IIN to 1mA. (5) With zero source impedance 
(see "Maintaining 
CMR" section). 
(6) Referred 
to output in unity-gain difference 
configuration. 
Note that this 


circuit has a gain of 2 for the operational 
amplifier's offset voltage and noise vottage. (7) Inctudes effects of amplifier's input bias and offset currents. (8) Includes effects 


of amplifier's 
input current noise and thermal 
noise contribution of resistor network. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies 
oromissions. 
BURR· BROWN assumes 


no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 
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Supply 
±18V 


Input 
Voltage 
Range 
.. 
. 
±Vs 


Operating Temperature Range: M 
-55°C to +125°C 
P, U.. 
. 
-40·C 
to +85·C 
Storage Temperature Range: M 
-65°C to +150°C 
P, U 
-40·C 
to +125·C 


Lead 
Temperature 
(soldering, 
105) 
M, 
P 
+3OQOC 


Wave 
Soldering 
(35, 
max) 
U 
.. 
. 
+2600C 


Output 
Short 
Circuit 
to Common 
Continuous 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


INA105AM 
TO-99 Metal 
001 
-4O"C to +85·C 
INA105BM 
TO-99 Metal 
001 
-400C 
to +8SoC 
INA105KP 
a-Pin Plastic 
DIP 
006 
-4O"C to +85·C 
INA105KU 
8-Pin sOle 
182 
-40°C 
to +85°C 
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A 
ELECTROSTATIC 
J.&. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


BURR-BROWN® 
IElElI 


Precision 
Gain = 10 
DIFFERENTIAL 
AMPLIFIER 


• 
ACCURATE 
GAIN: :H>.025% 
max 


• 
HIGH COMMON-MODE 
REJECTION: 
86dB min 


• 
NONLINEARITY: 
0.001% max 


• 
EASY TO USE 


• 
PLASTIC 
8-PIN DIP, SO-8 SOIC 
PACKAGES 


The INAI06 
is a monolithic 
Gain = 10 differential 
amplifier consisting 
of a precision op amp and on-chip 
metal film resistors. 
The resistors 
are laser trimmed 
for accurate 
gain and high common-mode 
rejection. 


Excellent 
TCR 
tracking 
of the resistors 
maintains 
gain 
accuracy 
and 
common-mode 
rejection 
over 
temperature. 


The differential 
amplifier 
is the foundation 
of many 
commonly 
used circuits. 
The INAI06 
provides 
this 
precision 
circuit function without using an expensive 
resistor 
network. 
The INAI06 
is available 
in 8-pin 
plastic DIP and 50-8 surface-mount 
packages. 


• 
G = 10 DIFFERENTIAL 
AMPLIFIER 


• 
G = +10 AMPLIFIER 


• 
G = -10 AMPLIFIER 
• 
G = +11 AMPLIFIER 


• 
INSTRUMENTATION 
AMPLIFIER 


R2 
l00kn 
5 
Sense 


7 
y+ 


6 
Output 


4 
y- 


Reference 


BURR-BROWNe 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


INA106KP, 
U 


PARAMETER 
CONDIT10NS 
MIN 
TYP 
MAX 
UNITS 


GAIN 
InitiaJ<11 
10 
VN 
Error 
0.01 
0.025 
% 


vs Temperature 
-'l 
ppmI"C 


Nonlineari!y<21 
0.0002 
0.001 
% 


OUTPUT 
Related Voltage 
10= +2OmA,-5mA 
10 
12 
V 


Rated Current 
Vo = 10V 
+20,-5 
mA 
Impedance 
0.01 
0 


Current Limit 
To Common 
+401-10 
mA 
CO 
Capacitive Load 
Stable Operation 
1000 
pF 
0 
INPUT 
,... 


Impedance 
Differential 
10 
kO 
<t 
Common-Mode 
110 
kO 
Z 
Voltage Range 
Differential 
±1 
V 
- 
Common-Mode 
±11 
V 
Common-Mode 
Rejectionl3) 
TA = TMIN to TMA,X 
86 
100 
dB 


OFFSET VOLTAGE 
Rnl') 
. 


Inijia! 
50 
200 
"V 


vs Temperature 
0.2 
"Vf'C 
vs Supply 
±Vs = 6Vto 
18V 
1 
10 
"VN 
en 
vsTime 
10 
"Vlmo 
a: 
NOISE VOLTAGE 
RTIIS) 
W 
fa= O.OlHz to 10Hz 
1 
"VPll 
u: 
fo= 10kHz 
30 
nVNHz 


DYNAMIC 
RESPONSE 
:::i 
Small Signal 
->ldB 
5 
MHz 
D. 


Full PowerBW 
Vo=2OVp-p 
30 
50 
kHz 
:E 
Slew Rate 
2 
3 
V/"s 


settling Time: 0.1% 
Vo= 
10V Step 
5 
j1S 
<t 
0.01% 
Vo= 
10V Step 
10 
j1S 
Z 
0.01% 
VCM.= 10V Step, VOIFF = OV 
5 
j1S 
0 
POWER SUPPLY 
Rated 
5 
V 
~ 
Voltage Range 
Derated PeJformance 
±5 
±18 
V 
Quiescent Current 
Vo=OV 
±1.5 
±2 
mA 
~ 
TEMPERATURE 
RANGE 
Z 
Specification 
0 
+70 
"C 
W 
Operation 
-'lO 
+85 
"C 
:E 
Storage 
-$ 
+150 
"C 


NOTES: (1) Connected as dfference 
amplifier (see F'IlUre 1). (2) Nonlinearity is the maximum peak deviation from the best-fit straight line as a percent 01full-scale peak- 


to-peak output. 
(3) Wrth zero source impedance (see "Maintaining CMR" section). (4) Inciudes effects of amplifiers's input bias and offset currents. (5) Inciudes effeel 
01amplifiefs 
input current noise and thermal noise contribution 
01 resistor network. 
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A 
ELECTROSTATIC 


D1P1SOlC 
J.&. DISCHARGE SENSITIVITY 


NOTE: (1) Pin 1 indentifier for S~ 
package. 


Model number identification 
may be abbreviated 
on ~ 
package due \0 limited available space. 


Power Supply Voltage 
±18V 
Input Voltage Range 
±Vs 
Operating Temperature 
Range: P, U 
--4O"C \0 +85"C 
Storage Temperature 
Range 
_ 
--4O"C \0 +85"C 
Lead Temperature 
(soldering. 
lOS): 
P 
+3OO"C 
Wave Soldering (35. max) U 
+26O"C 
Output Short CiraJ~ to Common 
Continuous 


1bis integral circuit can be damaged 
by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage 
can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<" 
RANGE 


INA106KP 
8-Pin Plastic DIP 
006 
O"C \0 +7O"C 
INA106U 
~ 
Surface Mount 
182 
O"C to +7O"C 


The infonnation 
provided 
herein is believed 
to be reliable; however, 
BURR-BROWN 
assumes 
no responsibil~ 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibil~ 
for the use of this information. and all use of such infonnation 
shall be entirely at the usafs 
own risk. Prices and specifications 
are subject 
10 change without notice. No patent rig,ts 
or licenses to any of the ciraJris described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Fast-Settling 
FET-Input 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW BIAS CURRENT: 
50pA max 


• 
FAST SETTLING: 
4J..lSto 0.01% 


• 
HIGH CMR: 106dB mini 90dB at 10kHz 


• 
INTERNAL 
GAINS: 
1, 10, 100, 200, 500 


• 
VERY LOW GAIN DRIFT: 10 to 50ppmf'C 


• 
LOW OFFSET 
DRIFT: 2~V1°C 


• 
LOW COST 


• 
PINOUT 
SIMILAR 
TO AD524 AND AD624 


The 
INAllO 
is a versatile 
monolithic 
FET-input 
instrumentation 
amplifier. Its current-feedback 
circuit 
topology 
and 
laser 
trimmed 
input 
stage 
provide 
excellent 
dynamic 
performance 
and accuracy. 
The 
INAllO 
settles in 4J.l.sto 0.01 %, making it ideal for 
high 
speed 
or 
multiplexed-input 
data 
acquisition 


systems. 


Internal gain-set resistors are provided for gains of I, 
10, 100, 200, and 500VN. 
Inputs are protected 
for 
differential 
and common-mode 
voltages up to ±V cc' 


Its very high 
input impedance 
and low input bias 


current 
make 
the 
INAllO 
ideal 
for 
applications 


requiring input filters or input protection 
circuitry. 


The INAIIO 
is available in 16-pin plastic and ceramic 
DIPs, 
and 
in the 
SOL-16 
surface-mount 
package. 


Military, industrial and commercial temperature 
range 


grades are available. 


• 
MULTIPLEXED 
INPUT 
DATA 
ACQUISITION 
SYSTEM 


• 
FAST DIFFERENTIAL 
PULSE AMPLIFIER 


• 
HIGH SPEED 
GAIN BLOCK 


• 
AMPLIFICATION 
OF HIGH IMPEDANCE 
SOURCES 


I 


x 10 


X 100 
,., 


X 200 


X 500 


Input 
+Vcc 
-Vcc 
Output 
Offset 
Offset 


Adjust 
Adjust 


International 
Airport 
Industrial 
Par'( 
• Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ85734 
• Street Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
A2 
85706 
• T~: (520) 
746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Ca~: 
BBRCORP 
• Telex: 
06&6491 
• 
FAX: (520) 
889-1510 
• Immediate 
Product 
Info: (800) 
548-6132 
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SPECIFICATIONS 


ELECTRICAL 


INAll0AG 
INAll0BG, 
SG 
INA110KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


GAIN 


G*= 1J [40kl(R" l50~)) 
Range of Gain 
1 
800 
* 
* 
VN 
Gain Equation(1) 
* 
::: 
VN 
Gain Error, DC: G = 1 
0.002 
0.04 
* 


0.02 
* 
* 
% 


G= 
10 
0.01 
0.1 
0.005 
0.05 
* 
* 
% 


G = 100 
0.02 
0.2 
0.01 
0.1 
* 
* 
% 


G=200 
0.04 
0.4 
0.02 
0.2 
* 
* 
% 


G=500 
0.1 
1 
0.05 
0.5 
* 
* 


% 


Gain Temp. Coefficient: 
G = 1 
±3 
±20 
* 
±10 
:(. 
ppml°C 
G= 10 
±4 
±20 
±2 
±10 
* 


ppm/OC 


G= 100 
±6 
±40 
±3 
±20 
* 


ppm/OC 


G=200 
±10 
±60 
±5 
±30 
* 


ppm/oC 


G = 500 
±25 
±loo 
±10 
±50 
* 
ppm/oC 
Nonlinearity, 
DC: G = 1 
±0.001 
±0.01 
±0.0005 
±C.005 
* 
* 
%ofFS 
G= 10 
±0.002 
±0.01 
±0.001 
±C.005 
* 
* 
%ofFS 
G= 100 
±0.004 
±0.02 
±0.002 
±C.Ol 
* 
* 
%ofFS 
G=2oo 
±0.006 
±0.02 
±0.003 
±C.Ol 
* 
* 
%ofFS 
G=500 
±0.01 
±0.04 
±0.005 
±C.02 
* 
* 
%oIFS 


OUTPUT 
Voltage, RL = 2k!l 
Over Temperature 
±10 
±12.7 
* 
* 
* 
* 


V 
Current 
Over Temperature 
±5 
±25 
* 
* 
* 
* 


mA 
Short-Circuit 
Current 
±25 
* 
* 


mA 
Capacitive 
Load 
Stability 
5000 
* 


:(. 
pF 


INPUT OFFSET VOLTAGE(') 
Initial Offset: G, P 
±(100+ 
±(500+ 
±(50+ 
±(250+ 
* 
", 
~V 
l000/G) 
5000/G) 
6oo/G) 
3000/G) 


U 
±(2oo+ 
±(1000 + 
~V 
20oo/G) 
5OO0/G) 
vs Temperature 
±(2+ 
±(5+ 
±(1 + 
±(2+ 
:;: 
~VloC 
20/G) 
100/G) 
lO/G) 
50/G) 


vs Supply 
Vcc = ±6V to ±18V 
±(4+ 
±(30+ 
±(2+ 
±(10+ 
* 


", 
~VN 


60/G) 
3OO/G) 
30/G) 
180/G) 


BIAS CURRENT 
Initial Bias Current 
Each Input 
20 
100 
10 
50 
* 
* 


pA 


Initial Offset Current 
2 
50 
1 
25 
* 
* 


pA 


Impedance: Differential 
5x1012116 
* 
* 


nil 
pF 
Common-Mode 
2x1012111 
* 
* 


nil 
pF 


VOLTAGE 
RANGE 
V IN Diff. _ OV(31 


Range, Linear Response 
±10 
±12 
* 
* 
V 


CMR with 1kQ Source Imbalance: 


G = 1 
DC 
70 
90 
80 
100 
::: 
* 


dB 
G = 10 
DC 
87 
104 
96 
112 
* 
* 


dB 
G = 100 
DC 
100 
110 
106 
116 
* 
* 


dB 
G=2oo 
DC 
100 
110 
106 
116 
* 
* 


dB 
G=5oo 
DC 
100 
110 
106 
116 
::: 
* 
dB 


INPUT NOISE!') 
Voltage, fo = 10kHz 
10 
* 
* 
nV/v'Hz 


fa= O.lHz to 10Hz 
1 
* 
* 


~Vp·p 
Current, 10= 10kHz 
1.8 
* 
* 


fAlv'Hz 


OUTPUT NOISE!') 
Voltage, fo = 10kHz 
65 
* 
* 
nV/v'Hz 


fa= O.lHz to 10Hz 
8 
* 
* 


~Vp'p 


DYNAMIC 
RESPONSE 


Small Signal: 
G = 1 
...;j(jB 
2.5 
* 
* 


MHz 
G= 
10 
2.5 
* 
* 


MHz 


G= 
100 
470 
::: 
* 


kHz 
G = 200 
240 
* 
* 
kHz 
G=5oo 
100 
* 
* 
kHz 
Full Power 
VQLn=±10V, 
G = 2 to 100 
190 
270 
* 
* 
* 
* 


kHz 
Slew Rate 
G=2t01oo 
12 
17 
* 
* 
* 
* 
VI~ 
Settling Time: 
O.l%,G= 
1 
Vo = 20V Step 
4 
* 
* 
~s 
G = 10 
2 
* 
* 
~s 
G = 100 
3 
* 
* 
~s 
G=2oo 
5 
* 
* 


~s 
G=5oo 
11 
* 
* 


~s 


BURR 
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.;;lOr L..VII I"'''' I .'"'.• .., \ •••. .., 
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ELECTRICAL 


At +25°C. ±Vcc 15VDC, and RL = 2Kn, unless otherwise specified. 


INA110AG 
INA110BG, 
SG 
INA110KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DYNAMIC 
RESPONSE 
(CONT) 
Settling Time: 
O.Ol%,G = 1 
Va = 20V Step 
5 
12.5 
* 
* 
* 
~s 
G= 10 
3 
7.5 
* 
* 
* 
~s 
G= 
100 
4 
7.5 
* 
* 
* 
~s 
G=200 
7 
12.5 
* 
* 
* 
~s 
G=500 
16 
25 
* 
* 
* 
~s 
Recovery<S) 
50% Overdrive 
1 
* 
* 


~s 


POWER SUPPLY 
Rated Voltage 
±15 
* 
* 
V 
0 
Voltage Range 
±6 
±18 
* 
* 
* 
* 


V 
Quiescent Current 
Va = OV 
±3 
±4.5 
::: 
* 
* 
* 
mA 
,-,- 
TEMPERATURE 
RANGE 
« 
Specification: 
A, B, K 
-25 
+85 
* 
* 


+70 
·C 
Z 
S 
-55 
+125 
·C 
Operation 
-55 
+125 
* 
* 


-25 
+85 
·C 
Storage 
-65 
+150 
* 
* 


-40 
+85 
·C 


8JA 
100 
* 
* 


·CIW 


* Same as INA110AG. 
NOTES: (1) Gains other than 1, 10, 100,200, 
and 500 can be set by adding an external resistor, RG• between pin 3 and pins 11, 12 and 16. Gain accuracy is a function 
of Aa and the internal resistors which have a ±20% tolerance with 20ppmf'C 
drift. (2) Adjustable to zero. (3) For differential input voltage other than zero, see Typical 


Performance 
Curves. (4) VNOISE 
ATI = ~VN2INPUT 
+ (VNOUTPUT/Gain)2, 
(5) Time required for output to return from saturation to linear operation following the removal of 


an input overdrive voltage. 


Output Offset Adj. 


Output Offset Adj. 
RG 


Input Offset Adj. 


Input Offset Adi. 


A 
ELECTROSTATIC 
J.lti,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


BURR-BROWNI!I 
'1:31:3' 
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Supply Voltage.. 
.. 
±18V 
Input Vohage Range. 
. 
±Vcc 


Operating Temperature 
Range: G 
-55°C 
to +125°C 


p. U 
-25·C 
to +85·C 
Storage Temperature 
Range: G 
-65°C 
to +150°C 


P, U 
-4O"C to +85·C 


Lead Temperature 
(soldering, 
10s): G. P . 
. 
+300·C 
(soldering, 3s): U .. 
+260·C 
Output Short Circuit Duration 
Continuous 
to Common 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


INA110AG 
16-Pin Ceramic DIP 
109 
-25°C 
to +85°C 


INA110BG 
16-Pin Ceramic DIP 
109 
-25·C 
to +85·C 


INA110SG 
16·Pin Ceramic DIP 
109 
-55°C 
to +125°C 


INA110KP 
16-Pin Plastic DIP 
180 
O°C to +70°C 


INA110KU 
SOL·16 SOIC 
211 
O°Cto +70°C 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR· 


BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR· 
BROWN assumes no responsibility 
for the use of this information, 
and all use 


of such 
information 
shall 
be entirely 
at the 
user's 
own 
risk. 
Prices 
and 


specifications 
are subject to change without notice. No patent rights or licenses 


to any of the circuits described herein are implied or granted to any third party. 
BURR·BROWN 
does not authorize or warrant any BURR·BROWN 
product for 
use in life support devices and/or systems. 


BURR - BROWN® 
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High Speed FET-Input 
INSTRUMENTATION 
AMPLIFIER 


• 
FET INPUT: IB = 20pA max 


• 
HIGH SPEED: Ts = 4llS (G = 100, 0.01 %) 


• 
LOW OFFSET VOLTAGE: 
500l-tV max 


• 
LOW OFFSET VOLTAGE 
DRIFT: 
5IlV/"C 
max 


• 
HIGH COMMON-MODE 
REJECTION: 


106dB min 


• 
a-PIN PLASTIC 
DIP, SOL-16 
SOIC 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISITION 


V,N 
2 


(4) 


(2) 


RG 


8 


(15) 


+ 
3 
V,N 
(5) 


The INAIII 
is a high speed, FET-input 
instrumenta- 
tion amplifier offering excellent 
performance. 


The INAIII 
uses a current-feedback 
topology provid- 
ing extended 
bandwidth 
(2MHz at G = 10) and fast 
settling 
time (4!-ls to 0.01 % at G = 100). A single 
external resistor sets any gain from I to over 1000. 


Offset voltage and drift are laser trimmed for excellent 
DC accuracy. The INAIII 
's FET inputs reduce input 
bias current to under 20pA, simplifying 
input filtering 
and limiting circuitry. 


The INAIII 
is available 
in 8-pin plastic 
DIP, and 
SOL-16 
surface-mount 
packages, 
specified 
for the 


-40°C 
to +85°C temperature 
range. 


BURR-BROWN_ 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


INA111BP, 
BU 
INA111AP, 
AU 


PARAMETER 
CONOITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, RTI 
Initial 
TA=+25°C 
±100±500/G 
±500 ±2000/G 
±200 ± 500/G 
±1000 ±5000/G 
~V 


vs Temperature 
TA = TMIN to TMAX 
±2± 
10/G 
±5 ± 100/G 
±2±20/G 
±10± 
100/G 
~V/'C 
vs Power Supply 
Vs= ±6V to ±18V 
2 +lO/G 
30 + 100/G 
* 


::: 
~VN 


Impedance, 
Differential 
1012116 
* 
nil 
pF 


Common-Mode 
1012113 
::: 
nil 
pF 


Input 
Common-Mode 
Range 
V01FF=OV 
±10 
±12 
* 
* 
V 


Common-Mode 
Rejection 
VCM= 
±10V, "'Rs= 
1kn 


G = 1 
80 
90 
75 
* 
dB 
,.. 


G = 10 
96 
110 
90 
* 
dB 
,.. 


G = 100 
106 
115 
100 
* 
dB 
,.. 


G = 1000 
106 
115 
100 
* 
dB 
<t 


BIAS CURRENT 
±2 
±20 
* 
* 
pA 
Z- 
OFFSET CURRENT 
±0.1 
±10 
* 
* 
pA 


NOISE VOLTAGE, 
RTI 
G = 1000, Rs= on 
1= 100Hz 
13 
* 
nVl*iZ 
, 


1= 1kHz 
10 
, 
* 
nVl*iZ 
1= 10kHz 
10 
* 
nVl*iZ 
IB=0.1Hzto 
10Hz 
1 
* 
~Vp-p 
en 
Noise 
Current 
I = 10kHz 
0.8 
* 
tAtJHz 
a: 


GAIN 
W 


Gain Equation 
1 + (50kUlRG) 
* 
VN 
LL 


Range of Gain 
1 
10000 
* 
* 
VN 
..J 


Gain 
Error 
G = 1, Rl = 10kU 
±0.01 
±0.02 
* 


0.05 
% 


G=10,Rl=10kU 
±0.1 
±0.5 
::: 
* 


% 
c.. 


G = 100, Rl = 10kU 
±0.15 
±0.5 
::: 
±0.7 
% 
:2E 
G = 1000, Rl = 10kn 
±0.25 
±1 
-, 
±2 
% 
<t 
Gain 
vs Temperature 
G = 1 
±1 
±10 
* 
* 
ppm/'C 
50kn 
Resistance(1) 
±25 
±100 
* 


::: 
ppm/'C 
Z 


Nonlinearity 
G = 1 
±0.0005 
±0.OO5 
* 
* 


% of FSR 
0 
G = 10 
±0.001 
±0.005 
* 
±0.01 
% 01 FSR 


~ 


G = 100 
±0.001 
±0.005 
-, 
±0.01 
% of FSR 


G = 1000 
±0.005 
±0.02 
* 
±0.04 
% of FSR 


OUTPUT 
~ 


Voltage 
10= SmA, T MIN to T MAX 
±11 
±12.7 
* 
* 
V 
Z 


Load 
Capacitance 
Stability 
1000 
* 
pF 
W 


Short Circuit Current 
+30/-25 
* 
mA 
:2E 
FREQUENCY 
RESPONSE 
:J 
Bandwidth, 
-3dB 
G = 1 
2 
* 
MHz 
a: 
G = 10 
2 
<- 
MHz 


G = 100 
450 
* 
kHz 
I- 


G = 1000 
50 
::: 
kHz 
en 


Slew 
Rate 
Vo = ±10V, G = 2 to 100 
17 
::: 
V/~s 
Z 


Settling Time, 
0.01 % 
G = 1 
2 
* 
~s 
- 
G = 10 
2 
* 
~s 
G = 100 
4 
* 
~s 
G = 1000 
30 
::: 
~s 
Overload 
Recovery 
50% 
Overdrive 
1 
* 
~s 


POWER SUPPLY 


Voltage 
Range 
±6 
±15 
±18 
::: 
* 
* 


V 


Current 
V1N = OV 
±3.3 
±4.5 
* 
* 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
* 
* 


'C 
Operating 
-40 
125 
* 
* 


'C 
6JA 
100 
* 


'CIW 


iU~;f Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 
A 
ELECTROSTATIC 


DIP 
~ 
DISCHARGE SENSITIVITY 


PIN CONFIGURATIONS 


Top View 


RG 


V-'N 


V+1N 
3 


V- 
4 


Top View 


NC 
0 


RG 


NC 


V-'N 


V+1N 


NC 


V- 


NC 


Vo 


5 
Ref 


16 
NC 


RG 


NC 


V+ 


Feedback 


Vo 


Ref 


NC 


Supply Voltage 
±18V 


Input Vonage Range 
. 
(V-) -{J.7V to (V+) +15V 
Output Short-Circuit 
(to ground) 
Continuous 


Operating 
Temperature 
. 
.. -400C 
to +125°C 
Storage Temperature 
-40DC 
to +125cC 


Junction Temperature 
+150°C 


Lead Temperature (soldering, 105) 
+300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PRODUCT 
PACKAGE 
TEMPERATURE 
RANGE 


INA111AP 
8-Pin Plastic DIP 
-40"C 
to +85"C 


INA111BP 
a-Pin Plastic DIP 
-40"C 
to +85"C 


INA111AU 
SOL-16 Surface-Mount 
-40"C 
to +85"C 


INA111BU 
SOL -16 Surface-Mount 
-40°C 
to +85°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


INA111AP 
8·Pin Plastic DIP 
006 


INA111BP 
8-Pin 
Plastic 
DIP 
006 
INA111AU 
16-Pin 
Surface 
Mount 
211 
INA111BU 
16-Pin 
Surface 
Mount 
211 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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Precision 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW OFFSET VOLTAGE: 
50llV max 


• 
LOW DRIFT: O.25IlV/"C max 


• 
LOW INPUT BIAS CURRENT: 
2nA max 


• 
HIGH COMMON-MODE 
REJECTION: 
115dB min 


• 
INPUT OVER-VOLTAGE 
PROTECTION: 
±40V 


• 
WIDE SUPPLY 
RANGE: ±2.25 to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
3mA max 


• 
8-PIN PLASTIC AND SOL-16 


The INAI14 
is a low cost, general purpose instrumen- 
tation amplifier offering excellent accuracy. Its versa- 
tile 3-op amp design and small size make it ideal for a 
wide range of applications. 


A single external resistor sets any gain from I to 10,000. 
Internal 
input protection 
can withstand 
up to ±40V 
without damage. 


The INAI14 is laser trimmed for very low offset voltage 
(50IlV), 
drift (0.25IlVfOC) and high common-mode 
rejection (115dB at G = 1000). It operates with power 
supplies 
as low as ±2.25V, 
allowing 
use in battery 


operated and single 5V supply systems. Quiescent cur- 
rent is 3mA maximum. 


The INA1l4 
is available in 8-pin plastic and SOL-16 
surface-mount 
packages. 
Both are specified 
for the 


-40°C to +85°C temperature 
range. 
• 
BRIDGE AMPLIFIER 


• 
THERMOCOUPLE 
AMPLIFIER 


• 
RTD SENSOR 
AMPLIFIER 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISITION 


BURR - BROWNe 
IElElI 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C, Vs = ±15V, Rl = 2kQ, unless otherwise 
noted. 


INAl14BP, 
BU 
INAl14AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Vo~age, RTI 
Initial 
TA= 
+25°C 
±10 + 20/G 
±50 + 100/G 
±25+ 
30/G 
±125 + 500/G 
~V 


vs Temperature 
TA=TMINtoTMAX 
±0.1 + O.5/G 
±0.25 + 5/G 
±0.25+ 
5/G 
±1 + 10/G 
~V"'C 


vs Power Supply 
Vs=±2.25Vlo±18V 
0.5 + 2JG 
3+ 10/G 
* 
* 


~VN 
Long- Tenn Stability 
±O.2+ O.5/G 
* 


llV/mo 
Impedance, 
Differential 
10'0116 
* 


nil 
pF 


Common-Mode 
10'0116 
* 


nil 
pF 
Input Common-Mode 
Range 
±11 
±13.5 
* 
* 


V 
Safe Input Voltage 
±40 
* 


V 
Common·Mode 
Rejection 
VOM = ±10V, ARs= lkn 
G=l 
80 
96 
75 
90 
dB 
G= 10 
96 
115 
90 
106 
dB 
G= 100 
110 
120 
106 
110 
dB 
G = 1000 
115 
120 
106 
110 
dB 


BIAS CURRENT 
±0.5 
±2 
* 
±5 
nA 


vs Temperature 
±8 
* 


pArC 


OFFSET CURRENT 
±0.5 
±2 
* 
±5 
nA 


vs Temperature 
±8 
* 


pArC 


NOISE VOLTAGE, 
RTI 
G= 
1000, Rs-On 


nV/~ 
f = 10Hz 
15 
* 
f = 100Hz 
11 
* 


nV/~ 
f = 1kHz 
11 
* 


nV/~ 
fe=O.1Hzto 
10Hz 
0.4 
* 
~Vp-p 
Noise Current 
f=10Hz 
0.4 
* 


pAl~ 
f=1kHz 
0.2 
* 


pAl>'Hz 
fB=0.1Hzlol0Hz 
18 
* 
pAp-p 


GAIN 
Gain Equation 
1 + (50knJRG) 
* 


VN 
Range of Gain 
1 
10000 
* 
* 
VN 
Gain Error 
G = 1 
±0.01 
±0.05 
* 
* 
% 


G = 10 
±0.02 
±0.4 
* 


±0.5 
% 


G= 100 
±O.05 
±O.5 
* 
±0.7 
% 


G = 1000 
±0.5 
±1 
* 


±2 
% 


Gain vs Temperature 
G = 1 
±2 
±10 
* 


±10 
ppml"C 
50kn Resistance(l) 
±25 
±loo 
* 
* 


ppml"C 
Nonlinearity 
G = 1 
±O.OOOl 
±0.001 
* 
±0.002 
%ofFSR 
G = 10 
±O.0005 
±0.002 
* 


±0.004 
% of FSR 


G= 100 
±O.0005 
±0.002 
* 
±0.004 
% of FSR 
G = 1000 
±0.002 
±0.01 
* 
±0.02 
%ofFSR 


OUTPUT 
Voltage 
10 = SmA, T MIN to T MAX 
±13.5 
±13.7 
* 
* 


V 
Vs= ±11.4V. Rl = 2kQ 
±10 
±10.5 
* 
* 


V 
Vs= ±2.25V, Rl = 2kQ 
±1 
±1.5 
* 
* 


V 
Load Capacitance 
Stability 
1000 
* 


pF 
Short Circuit Current 
+20/-15 
* 


mA 


FREQUENCY 
RESPONSE 


Bandwidth, -3dB 
G=1 
1 
* 


MHz 
G = 10 
100 
* 


kHz 
G= 
100 
10 
* 


kHz 
G = 1000 
1 
* 


kHz 
Slew Rate 
Vo=±10V,G=10 
0.3 
0.6 
* 
* 
VI~s 
Settling Time, 
0.01% 
G=1 
18 
* 


IlS 
G = 10 
20 
* 


~s 
G= 
100 
120 
* 


~s 
G = 1000 
1100 
* 


~s 
Overload Recovery 
50% Overdrive 
20 
* 


~s 


POWER SUPPLY 
Voltage Range 
±2.25 
±15 
±18 
* 
* 
* 


V 
Current 
V,N= OV 
±2.2 
±3 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
* 
* 


°C 
Operating 
-40 
125 
::: 
* 


°C 
OJ' 
80 
* 


°CIW 


::: Specification 
same as INA114BP/BU. 


NOTE: (1) Temperature 
coefficient of the "SOkQ" term in the gain equation. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
,E:IE:1' 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Top View 


RG 
RG 


V-,N 
7 
V+ 


V+1N 
6 
Va 


V- 
4 
Ref 


16 
NC 


RG 


NC 


V+ 


Feedback 


Va 


Ref 


NC 


Supply Voltage 
±18V 


Input Voltage Range.. 
. 
±40V 
Output 
Short-Circuit 
(to ground) _." 
Continuous 
Operating Temperature 
-40°C 
to +125°C 
Storage Temperature.... 
. 
-4QoC 
to +125°C 
Junction Temperature 
. 
+150°C 


Lead Temperature (soldering, 105).. 
. 
+300°C 


NOTE: 
(1) Stresses 
above 
these 
ratings may cause 
permanent 
damage. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


INA114AP 
8-Pin Plastic DIP 
006 
-4O"C to +85°C 


INA114BP 
a-Pin 
Plastic 
DI P 
006 
-40°C 
to +85°C 


INA114AU 
SOL-16 Surtace-Mount 
211 
-4O"C to +85°C 


INA114BU 
SOL·16 Surface~Mount 
211 
-40°C 
to +85°C 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, please 
see end of data 


sheet, or Appendix 
C of Burr-Brown Ie Data Book. 
tJ) 
" 
Wu: 
::::ia. 


==«zo 


~~Z 
W 
== 
::::)" 
I- 
CJ)Z 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 


no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNI!I 
11:11:11 
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BURR - BROWN® 
113131 


Precision 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW OFFSET 
VOLTAGE: 
50~V max 


• 
LOW DRIFT: O.25~V/oC 
max 


• 
LOW INPUT BIAS CURRENT: 
2nA max 


• 
HIGH COMMON-MODE 
REJECTION: 
115dB min 


• 
INPUT OVER-VOLTAGE 
PROTECTION: 
±40V 


• 
WIDE SUPPLY 
RANGE: ±2.25 TO ±18V 


• 
LOW QUIESCENT 
CURRENT: 
3mA max 


• 
SOL-16 
SURFACE-MOUNT 
PACKAGE 


• 
SWITCHED-GAIN 
AMPLIFIER 


• 
BRIDGE 
AMPLIFIER 


• 
THERMOCOUPLE 
AMPLIFIER 


• 
RTD SENSOR 
AMPLIFIER 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISITION 


The INA 115 is a low cost, general purpose instrumen- 
tation amplifier offering excellent accuracy. Its versa- 
tile three-op amp design and small size make it ideal 
for a wide range of applications. 
Similar to the model 
INA1l4, 
the INA1l5 
provides additional connections 
to the input op amps, A, and A" which improve gain 
accuracy 
in high 
gains 
and are useful 
in forming 
switched-gain 
amplifiers. 


A single 
external 
resistor 
sets any gain from 
I to 
10,000. Internal input protection 
can withstand 
up to 
±40V without damage. 


The INA1l5 
is laser trimmed 
for very low offset 
voltage (50~V), drift (0.25~VrC) 
and high common- 
mode rejection 
(115dB at G=1000). 
It operates 
with 
power 
supplies 
as low as ±2.25V, 
allowing 
use in 
battery operated and single 5V supply systems. Quies- 
cent current is 3mA maximum. 


The INAI15 
is available in the SOL-16 surface-mount 
package, 
specified 
for the -40°C 
to +85°C tempera- 
ture range. 


BURR-BROWNI!I 
'ElEI' 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C, Vs = ±15V, RL = 2kD. unless otherwise 
noted. 


INA115BU 
INA115AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Vollage, 
RTI 
Initial 
TA= 
+25°C 
±10 + 20/G 
±50+ 
100/G 
±25 +30/G 
±125 + 500/G 
~V 
vs Temperature 
TA=TMINtoTMAX 
±0.1 +0.5/G 
±0.25 + 5/G 
±0.25 + 5/G 
±1 + 10/G 
~v/oe 
vs Power Supply 
Vs=±2.25Vto±18V 
0.5 + 21G 
3+ 10/G 
* 
* 
~VN 
Long-Term Stability 
±0.2+ 
0.5/G 
* 
~V/mo 
Impedance, 
Differential 
10" 
116 
.> 
nil 
pF 
Common-Mode 
10" 
116 
* 
nil 
pF 
Input Common·Mode 
Range 
±11 
±13.5 
* 
* 
V 
Sate Input Voltage 
±40 
* 
V 
Common-Mode 
Rejection 
VCM = ±10V, <lRs= lkn 
G=l 
80 
96 
75 
90 
dB 
It) 
G = 10 
96 
115 
90 
106 
dB 
G = 100 
110 
120 
106 
110 
dB 
,.... 


G = 1000 
115 
120 
106 
110 
dB 
,.... 


BIAS CURRENT 
±0.5 
±2 
* 
±5 
nA 
<I: 
vs Temperature 
±8 
,. 
pAloe 
Z 
OFFSET CURRENT 
±0.5 
±2 
* 
±5 
nA 
- 
vs Temperature 
±8 
* 
pAloe 


NOISE VOLTAGE, 
RTI 
G = 1000, Rs = on 
nVl1HZ 
f= 
10Hz 
15 
* 
, 


f = 100Hz 
11 
* 
nV/1HZ 
f= 1kHz 
11 
* 
nVl1HZ 
fB=0.lHzlol0Hz 
0.4 
* 
~Vp-p 
tJ) 
Noise Current 
f=10Hz 
0.4 
* 
pAl1HZ 
a: 
f=lkHz 
0.2 
* 
pAl1HZ 
W 
fB=O.1Hzto 
10Hz 
18 
* 
pAp-p 


GAIN 
LL 
Gain Equation 
1 + (50kUlRG) 
* 
VN 
::::i 
Range of Gain 
1 
10000 
* 
* 
VN 
Gain Error 
G=1 
±0.01 
±O.05 
* 
* 


% 
a. 


G = 10 
±0.02 
±0.4 
:I: 
±0.5 
% 


== 
G = 100 
±0.05 
±0.5 
* 
±0.7 
% 


G = 1000 
±0.5 
±1 
.> 
±2 
% 
<I: 
Gain vs Temperature 
G=1 
±2 
±10 
-,' 
±10 
ppm/oe 


SOkO: Resistance(l) 
±25 
±100 
* 
* 
ppm/oe 
Z 
Nonlinearity 
G=1 
±0.0001 
±O.OOl 
::: 
±0.002 
% of FSR 
0 
G= 10 
±0.0005 
±O.002 
* 
±0.004 
% of FSR 
G = 100 
±0.0005 
±O.002 
:;: 
±0.004 
% of FSR 
~ 
G = 1000 
±0.002 
±O.Ol 
::: 
±0.02 
%01 FSR 


OUTPUT(2j 
Voltage 
10= SmA, T MINto T MAX 
±13.5 
±13.7 
* 


:;: 
V 
~ 
Vs=±11.4V, 
RL=2kn 
±10 
±10.5 
* 


:(. 
V 
Z 
Vs = ±2.25V, RL = 2kn 
±1 
±1.5 
* 
* 
V 
W 
Load Capacitance 
Stability 
1000 
* 
pF 
== 
Short Circuit Current 
+20/-15 
* 
mA 


FREQUENCY 
RESPONSE 
::::) 
Bandwidth, -3dB 
G= 
1 
1 
* 
MHz 
a: 
G= 10 
100 
* 
kHz 
G = 100 
10 
* 
kHz 
I- 


G = 1000 
1 
* 
kHz 
tJ) 
Slew Rate 
Vo =±10V, 
G = 10 
0.3 
0.6 
* 
* 
V/~s 
Z 
Settling Time, 
0.01% 
G = 1 
18 
* 
~s 
- 
G= 
10 
20 
* 
~s 
G = 100 
120 
* 
~s 
G = 1000 
1100 
* 
~s 
Overload Recovery 
50% Overdrive 
20 
* 
~s 


POWER SUPPLY 
Voltage Range 
±2.25 
±15 
±18 
* 
* 
* 
V 
Current 
V1N= 
OV 
±2.2 
±3 
:;: 
* 
mA 


TEMPERATURE 
RANGE 
Specification 
-40 
+85 
* 
* 


°e 
Operating 
-40 
+125 
* 


::: 
°e 


°JA 
80 
* 


°elW 
* Specification 
same as INAl15BU. 


NOTE: (1) Temperature 
coefficient of the "50kQ" term in the gain equation. (2) Output specifications 
are for output amplifier, A3. A1 and A2 provide the same output 
voltage swing but have less output current drive. A1 and A2 can drive external loads of 25kQ II 200pF. 


BURR· 
BROWN 
ill 


IE:lE:lI Burr-Brown Ie Data Book 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


INA115AU 
SOL-16 Surface~Mount 
211 
-40°C to +85°C 


INA115BU 
SOL-16 Surface-Mount 
211 
-40°C to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


Supply Voltage. 
.. 
±18V 


Input Voltage Range.. 
. 
HOV 


Output Short-Circuit 
(to ground).. 
. 
Continuous 
Operating Temperature. 
. 
-40°C 
to +125°C 
Storage Temperature... 
. 
-4QoC 
to +125°C 


Junction Temperature.. 
. 
+150°C 


Lead Temperature (soldering, 10s) 
. 
+300°C 


The information 
provided herein is believed 
to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR· BROWN assumes 
no responsibility for the use of this information, and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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Ultra Low Input Bias Current 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW INPUT BIAS CURRENT: 
3fA typ 


• 
BUFFERED 
GUARD 
DRIVE PINS 


• 
LOW OFFSET VOLTAGE: 
2mV max 


• 
HIGH COMMON-MODE 
REJECTION: 
84dB (G = 10) 


• 
LOW QUIESCENT 
CURRENT: 
1mA 


• 
INPUT OVER-VOLTAGE 
PROTECTION: ±40V 


The INAl16 is a complete monolithic FET-input instru- 
mentation 
amplifier 
with extremely 
low input 
bias 
current. Difet@ inputs and special guarding techniques 
yield input bias currents of 3fA at 25°C, and only 25fA 
at 85°C. Its 3-op amp topology allows gains to be set 
from I to 1000 by connecting a single external resistor. 


Guard pins adjacent to both input connections 
can be 


used to drive circuit board and input cable guards to 
maintain extremely low input bias current. 


The INA II 6 is available in 16-pin plastic DIP and SOL-16 
surface-mount packages, specified for the --40"C to +85°C 
temperature range. 
• 
LABORATORY 
INSTRUMENTATION 


• 
pH MEASUREMENT 


• 
ION-SPECIFIC 
PROBES 


• 
LEAKAGE 
CURRENT 
MEASUREMENT 


BURR 
- BROWNIlD 


IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


INAI16P. 
U 
INAI16PA. 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, 
RTI 
Initial 
TA= 
+25°C 
±0.5±0.5/G 
±2 ±2IG 
* 
±5±5/G 
mV 


liS Temperature 
TA, = T MIN to TMAX 
See Typical 
Curve 
* 
vs Power 
Supply 
Vs: 
±4.5V to ±18V 


I 


±10 ±151G I±50 ±100/G 
* 
±100±200/G 
~VN 
Long-Term 
Stability 
±1 ±51G 
* 
~V1mo 
Bias Current 
±3 
±25 
* 
±100 
fA 


vs Temperature 
See Typical 
Curve 
* 
Offset Current 
I 
±1 
I 
±25 
* 


±100 
fA 


vs Temperature 
See Typical Curve 
* 
Impedance, 
Differential 
>1015/0.2 
:;: 
Q1pF 


Common-Mode 
>1015n 
:I: 
Q1pF 


Common-Mode Voltage Range 
(V+)-4 
(V+)-2 
* 
* 
V 
(V-)+4 
(V-)+2.4 
* 
* 
V 
Sale Input Voltage 
±40 
* 
V 
Common-Mode 
Rejection 
VCM: 
±11V, ARs: 
1k!l 
G: 
1 
80 
89 
73 
* 


dB 


G: 
10 
84 
92 
78 
* 
dB 


G: 
100 
86 
94 
80 
* 


dB 
VCM: 
±5V, G : 
1000 
86 
94 
80 
:;: 
dB 


NOISE 


Voltage 
Noise, 
ATt 
G: 
1000, Rs: 
OU 
I: 
1kHz 
28 
* 


nVl..JHz 


IB: 
O.IHz to 10Hz 
2 
* 


~Vp-p 


Current 
Noise 
I: 
1kHz 
0.1 
* 
fANHz 


GAIN 
Gain Equation 
1+(50kQlRG) 
* 
VN 


Range of Gain 
1 
1000 
* 
* 
VN 
Gain Error 
G = 1 
±0.01 
±O.05 
* 


0.1 
% 
G: 
10 
±0.25 
±O.4 
* 
±0.5 
% 


G: 
100 
±0.35 
±O.5 
* 


±0.7 
% 


G: 
1000 
±1.25 
* 


% 


Gain vs Temperature(l) 
G = 1 
±5 
±10 
* 
±20 
ppmi"C 
SOkn 
Resistance(1)(2) 
±25 
±100 
* 


±100 
ppmi"C 
Nonlinearity 
G = 1 
±0.0005 
±0.005 
* 


±0.01 
% of FSR 


G: 
10 
±0.001 
±0.005 
* 
±0.01 
% of FSR 
G: 
100 
±0.001 
±0.005 
* 
±0.01 
% of FSR 
G: 
1000 
±0.005 
* 
% of FSR 


GUARD 
OUTPUTS 


Offset Voltage 
±15 
±50 
* 
* 
mV 
Output Impedance 
650 
* 
U 


Current 
Drive 
+21-0.05 
* 
mA 


OUTPUT 


Voltage 
Positive 
RL: 
10kU 
(V+) -1 
(V+) -0.7 
* 
* 
V 


Negative 
RL: 
10kU 
(V-) +0.35 
(V-) +0.2 
* 
* 
V 


Load Capacitance 
Stability 
1000 
* 


pF 


Short-Circuit 
Current 
+5/-12 
* 


mA 


FREQUENCY 
RESPONSE 
Bandwidth, 
-3dB 
G: 
1 
800 
* 
kHz 
G = 10 
500 
I' 
* 


kHz 
G = 100 
70 
* 


kHz 
G : 
1000 
7 
I· 
* 
kHz 
Slew Rate 
G:l0t0200 
0.8 
* 
V/~ 
Settling Time, 0.01 % 
10V Step, G : 
1 
22 
* 


~s 


G: 
10 
25 
* 


~s 


G: 
100 
145 
* 
~s 


G: 
1000 
400 
* 
~s 
Output Overload 
Recovery 
SO% Overdrive 
20 
',' 
~s 


POWER SUPPLY 
Voltage 
Range 
±4.5 
±15 
±18 
.,. 
* 
* 


V 
Current 
VIN = OV 
±1 
±1.4 
* 
* 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
* 
* 


'C 
Operating 
-40 
125 
* 
* 


'C 
9JA 
80 
',' 
'CIW 


::: Specification 
same 
as INA 116P 


NOTE: 
(1) Guaranteed 
by wafer test. (2) Temperature 
coefficient 
of the -SOkQ" term in the gain equation. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
1E3E31 


Supply Voltage 
±18V 
Input Voltage Range.. 
. .. ±4QV 
Output 
Short-Circuit 
(to ground) 
Continuous 
Operating Temperature 
-40°C 
to +125°C 
Storage Temperature 
-40°C 
to +125°C 
Junction Temperature.. 
. 
+150°C 
Lead Temperature (soldering, 105) 
+300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


PRODUCT 


INAl16PA 
INA116P 
INAl16UA 
INAl16U 


16-Pin Plastic DIP 
16-Pin Plastic DIP 
SOL-16 Surtace-Mount 
SOL-16 Surtace-Mount 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
oromissions. 
BURR· BROWN assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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High Common-Mode 
Voltage 
DIFFERENCE 
AMPLIFIER 


• 
COMMON-MODE 
INPUT RANGE: 


±200V (Vs = ±15V) 


• 
PROTECTED 
INPUTS: 


±500V Common-Mode 
±500V 
Differential 


• 
UNITY GAIN: 
0.02% Gain 
Error 
max 


• 
NONLINEARITY: 
0.001% 
max 


• 
CMRR: 
86dB 
min 


The 
INA1l7 
is a precision 
unity-gain 
difference 
amplifier with very high common-mode 
input voltage 
range. 
It is a single 
monolithic 
Ie 
consisting 
of a 
precision 
op amp 
and integrated 
thin-film 
resistor 
network. It can accurately 
measure small differential 
voltages in the presence of common-mode 
signals up 
to ±200V. 
The INA 117 inputs 
are protected 
from 
momentary 
common-mode 
or differential 
overloads 
up to ±500V. 


In many applications, 
where galvanic isolation is not 
essential, the INAI17 
can replace isolation amplifiers. 
This can eliminate 
costly isolated 
input-side 
power 
supplies and their associated 
ripple, noise and quies- 
cent current. The INAII7's 
0.001 % nonlinearity 
and 
200kHz 
bandwidth 
are superior 
to those of conven- 
tional isolation 
amplifiers. 


The INAI17 
is available in 8-pin plastic mini-DIP and 
50-8 surface-mount 
packages, specified for the ooe to 
+700e 
temperature 
range. The metal TO-99 models 
are available 
specified 
for the -25°e 
to +85°e 
and 
-55°e 
to +125°e 
temperature 
range. 


• 
CURRENT 
MONITOR 


• 
BATTERY 
CELL-VOLTAGE 
MONITOR 


• 
GROUND 
BREAKER 


• 
INPUT PROTECTION 


• 
SIGNAL 
ACQUISITION 
IN NOISY 
ENVIRONMENTS 


• 
FACTORY 
AUTOMATION 


BURR - BROWN_ 
11E31E31 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


INA117AM, 
SM 
INA117BM 
INA117P, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


GAIN 
Initial (1) 
1 
* 


::: 
VN 


Error 
0.01 
0.05 
, 
* 


0.02 
::: 
* 
% 


vs Temperature 
2 
10 
* 


<- 
ppmf'C 
Nonlinearity 
(2) 
0.0002 
0.001 
* 


::: 
* 
* 
% 


OUTPUT 
Rated Voltage 
10 = +20mA, -5mA 
10 
12 
* 
* 


:;: 
* 
V 


Rated Current 
Vo = 10V 
+20, -5 
* 
* 
mA 


Impedance 
0.01 
:I: 
* 
n 
Current Limit 
To Common 
+49, -13 
::: 
* 
mA 
•..... 


Capacitive 
Load 
Stable Operation 
1000 
* 
* 
pF 
~ 
INPUT 
~ 


Impedance 
Differential 
800 
* 
* 


kn 
<t 


Common-Mode 
400 
* 
* 
kn 
Z 
Voltage Range 
Differential 
±10 
* 


::: 
V 
- 
Common-Mode, 
Continuous 
±200 
* 


::: 
V 
Common-Mode 
Rejection 
(3) 


DC 
70 
80 
86 
94 
* 


::: 
dB 
, 


AC,60Hz 
V CM = 4ooVp-p 
66 
80 
66 
94 
* 
* 
dB 


vs Temperature, 
DC 
TA = TMIN to TMA)( 


AM, BM, P, KU 
66 
75 
80 
90 
* 
dB 


SM 
60 
75 
dB 
en 


OFFSET VOLTAGE 
RTO (') 
~ 
Initial 
120 
1000 
* 


1000 
* 
* 
~V 
W 
KU Grade (SO-8 Package) 
600 
2000 
~V 
u:: 
vs Temperature 
TA = TM1N to TMAX 
8.5 
40 
:;: 
20 
* 
~VI·C 
vs Supply 
Vs = ±5V to ±18V 
74 
90 
80 
:;: 
* 


:;: 
dB 
~ 
vs Time 
200 
* 
* 
j.N/me 


OUTPUT 
NOISE VOLTAGE 
RTO(') 
0- 


ta = 0.01Hz to 10Hz 
25 
* 


::: 
~Vp-p 
== 
fa = 10kHz 
550 
* 


:;: 
nVNHz 
<t 
DYNAMIC 
RESPONSE 
Z 
Gain Bandwidth, 
-3dB 
200 
:;: 
* 
kHz 


Full Power Bandwidth 
Vo = 20Vp-p 
30 
* 
* 
kHz 
0 
Slew Rate 
2 
2.6 
* 


:;: 
* 
',' 
V/~ 


l;i 


Settling Time: 0.1% 
Vo = 10V Step 
6.5 
:I: 
* 
~s 
0.01% 
Vo = 10V Step 
10 
* 


:;: 
~s 


0.01% 
VCM = 10V Step, V01FF 
= OV 
4.5 
:;: 
:;: 
~s 
~ 
POWER SUPPLY 
Z 
Rated 
±15 
* 
* 
V 
W 
Voltage Range 
Derated Performance 
±5 
±18 
* 
* 
* 
* 


V 


== 


Quiescent 
Current 
Vo = OV 
1.5 
2 
* 


::: 
::: 
* 
mA 


TEMPERATURE 
RANGE 
:J 


Specification: 
AM, BM, P, KU 
-25 
+85 
* 
* 


0 
+70 
'C 
~ 
SM 
-55 
+125 
·C 
~ 
Operation 
-55 
+125 
* 
* 


-25 
+85 
·C 
en 
Storage 
-65 
+150 
* 
* 


-40 
+85 
·C 
* Specification 
same as for INA117AM. 


NOTES: (1) Connected 
as difference amplifier (see Figure 1). (2) Nonlinearity 
is the maximum peak deviation from the best-fit straight line as a percent of full-scale 
peak-to-peak output. (3) With zero source impedance (see discussion of common-mode 
rejection in Application Information section). (4) Includes effects of amplifier's 


input bias and offset currents. 
(5) Includes effects of amplifier's 
input current noise and thermal noise contribution 
of resistor network. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Ref. 
Comp 


-In 
V+ 


Output 


+In 
Output 


Ref" 


Supply Voltage 
±22V 
Input Voltage 
Range, 
Continuous 
±200V 


Common-Mode and Differential, 10s 
±500V 
Operating 
Temperature 
M Metal TO-99 
-55 
to +125"C 
P Plastic DIP and U SO-8 
-40 to +85"C 


Storage 
Temperature 
M Package 
-65 
to +150"C 
P Plastic DIP and U 80-8 
-40 to +85°C 


Lead Temperature (soldering, 10s) 
+300"C 
Output Short Circuit to Common.. 
. 
Continuous 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


INA117P 
a-Pin Plastic DIP 
006 
QOCto 
+70°C 
INA117KU 
80-8 
Surface-Mount 
182 
OOCto +70°C 
INA117AM 
TO·gg Metal 
001 
-25°C 
to +85°C 
INA117BM 
TO-99 Metal 
001 
-25°C 
to +85°C 
INA117SM 
TO-99 Metal 
001 
-55°C 
to +125°C 


A 
ELECTROSTATIC 
JJtit;;,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR-BROWN~ 


Burr-Brown Ie Data Book 
I~~I 


BURR-BROWN® 
IBElI 


Precision, 
Low Power 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW OFFSET VOLTAGE: 
50/-lV max 


• 
LOW DRIFT: O.5/-lVfOCmax 


• 
LOW INPUT BIAS CURRENT: 
5nA max 


• 
HIGH CMR: 110dB min 


• 
INPUTS PROTECTED 
TO ±40V 


• 
WIDE SUPPLY RANGE: ±1.35 to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
350/-lA 


• 
8-PIN PLASTIC 
DIP, SO-8 


The INAI18 
is a low power, general purpose 
instru- 
mentation 
amplifier 
offering 
excellent 
accuracy. 
Its 
versatile 3-op amp design and small size make it ideal 
for a wide range of applications. 
Current-feedback 
input circuitry provides wide bandwidth 
even at high 
gain (70kHz at G = 100). 


A single external resistor sets any gain from I to 10,000. 
Internal 
input protection 
can withstand 
up to ±40V 
without damage. 


The INA 118 is laser trimmed for very low offset voltage 
(50IlV), drift (0.5IlV/°C) and high common-mode 
re- 


jection 
(11OdB at G = 1000). It operates 
with power 
supplies as low as ±1.35V, and quiescent current is only 
3501lA-ideal 
for battery operated systems. 


The 
INA 118 is available 
in 8-pin 
plastic 
DIP, 
and 50-8 
surface-mount 
packages, 
specified 
for 
the -40°C 
to +85°C 
temperature 
range. 


• 
BRIDGE AMPLIFIER 


• 
THERMOCOUPLE 
AMPLIFIER 


• 
RTD SENSOR AMPLIFIER 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISITION 


BURR 
- BROWN_ 


IElElI 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 
ELECTRICAL 


At TA = +25QC, Vs = ±15V, RL = 10kn unless otherwise noted. 


INA 11SPB, UB 
INA11SP, U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, RTI 


Initial 
TA= +25°C 
±10 ± 50/G 
±50±500/G 
±25±100/G 
±125±1000/G 
~V 
vs Temperature 
TA= 
T MIN to TMAX 
±0.2 ± 21G 
±0.5± 
20/G 
±0.2± 
5/G 
±1 ± 20/G 
~V/oC 
vs Power Supply 
Vs=±1.35Vlo±1SV 
±1 ±lO/G 
±5± 
100/G 
* 
±10±100/G 
~VN 


Long-Term Stability 
±0.4±5/G 
* 
~V/mo 
Impedance. 
Differential 
10" 
111 
* 
nil 
pF 


Common-Mode 
10'0114 
* 
nil 
pF 
Linear Input Voltage Range 
(V+)-1 
(V+) - 0.65 
* 
* 
V 
(V-) + 1.1 
(V-) + 0.95 
* 
* 
V 
Sale Inpul Vollage 
±40 
* 
V 
Common-Mode 
Rejection 
VCM = ±10V, lIRs= 
1kn 
G = 1 
SO 
90 
73 
:;: 
dB 


G= 10 
97 
110 
89 
* 
dB 


G= 
100 
107 
120 
98 
* 
dB 


G = 1000 
110 
125 
100 
* 
dB 


BIAS CURRENT 
±1 
±5 
* 
±10 
nA 
vs Temperature 
±40 
* 
pArC 


OFFSET CURRENT 
±1 
±5 
* 
±10 
nA 


vs Temperature 
±40 
* 


pArC 


NOISE VOLTAGE, 
RTI 
G= 1000, Rs=on 
nVl-IHz 
1=10Hz 
11 
* 
I = 100Hz 
10 
* 
nVl-IHz 


1= 1kHz 
10 
* 
nVl.Ji'iZ 
fs= a.1Hz to 10Hz 
0.28 
* 
~Vp-p 
Noise Current 
1=10Hz 
2.0 
:I: 
pAl-IHz 
1=1kHz 
0.3 
:(. 
pAl.Ji'iZ 
Is= 0.1Hz to 10Hz 
80 
* 


pAp-p 


GAIN 
Gain Equation 
1 + (50kn!Ra) 
* 
VN 


Range of Gain 
1 
1סס oo 
* 
* 
VN 
Gain Error 
G = 1 
±O.01 
±0.024 
',' 
±O.1 
% 


G= 10 
±O.02 
±O.4 
:;: 
±0.5 
% 


G = 100 
±O.05 
±O.5 
* 
±0.7 
% 


G = 1000 
±0.5 
±1 
* 
±2 
% 


Gain vs Temperature 
G=1 
±1 
±10 
* 
±10 
pprn/"C 
50kQ Resistance(1) 
±25 
±100 
* 
* 


pprn/"C 
Nonlinearity 
G=1 
±O.OOO3 
±0.001 
* 
±0.002 
%oIFSR 


G= 10 
±O.0005 
±0.002 
* 
±0.004 
%ofFSR 


G = 100 
±O.0005 
±0.002 
* 
±0.004 
%oIFSR 


G = 1000 
±0.002 
±0.01 
:;: 
±0.02 
%oIFSR 


OUTPUT 
Voltage: Positive 
RL = 10kn 
(V+)-1 
(V+)-0.8 
:;: 
* 
V 
Negative 
RL = 10kn 
(V-) +0.35 
(V-) +0.2 
* 
* 
V 
Single Supply High 
Vs = +2.7V/0V'-'I, RL = 10kn 
1.8 
2.0 
* 
* 


V 
Single Supply Low 
Vs= +2.7V/0V'-'I, RL = 10kn 
60 
35 
:(. 
* 


mV 


load Capacitance 
Stability 
1000 
* 


pF 


Short Circuit Current 
+5/-12 
:;: 
mA 


FREQUENCY 
RESPONSE 


Bandwidth, --,3dB 
G=1 
800 
* 
kHz 
G= 10 
500 
:;: 
kHz 
G = 100 
70 
* 
kHz 
G = 1000 
7 
* 
kHz 
Slew Rate 
Va = ±10V. G = 10 
0.9 
* 


V/~s 
Settling Time, 
0.01% 
G=1 
15 
* 
~s 


G = 10 
15 
* 
~s 


G = 100 
21 
* 


~s 
G = 1000 
210 
* 
~s 
Overload Recovery 
SO% Overdrive 
20 
* 
~s 


POWER SUPPLY 
Voltage Range 
±1.35 
±15 
±18 
* 
',' 
* 
V 
Current 
V'N=OV 
±350 
±385 
:I: 
* 


~A 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
* 
* 


°C 
Operating 
-40 
125 
* 
* 


°c 


°JA 
80 
* 


°CIW 


* Specification 
same as INA118PB, UB. 


NOTE: (1) Temperature 
coefficient of the "SOkQ" 
term in the gain equation. (2) VCM = 2V. Common-mode 
input voltage range is limited. See text for discussion of low 
power supply and single power supply operatfon. 


BURR - BROWN_ 


Burr-Brown Ie Data Book 
I~~I 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


Top View 


RG 
RG 


V-,N 
7 
V+ 


V+1N 
6 
Vo 


V- 
4 
Ref 


Supply Voltage. 
.. 
±18V 
Analog Input Voltage Range 
±40V 
Output Short-Circuit 
(to ground).. 
. 
Continuous 
Operating Temperature 
. 
-40°C 
to +125°C 
Storage Temperature.. 
. 
-40°C 
to +125°C 
Junction Temperature.. 
... +150°C 
Lead Temperature (soldering, 105) .. 
. 
+300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more suscepti ble to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


PRODUCT 


INA118P 
INA118PB 
INA118U 
INA118UB 


PACKAGE 
DRAWING 
NUMBER(') 


006 
006 
182 
182 


TEMPERATURE 


RANGE 


-40'C 
to +85'C 


-40'C 
to +85'C 


-40'C 
to +85'C 


-40'C 
to +85'C 


PACKAGE 


8-Pin Plastic DIP 
8-Pin Plastic DIP 
SO-8 Surlace-Mount 
80-8 
Surface-Mount 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, please 
see end of data 
,ft 


sheet. or Appendix 
C of Burr-Brown Ie Data Book. 
V Ia: 
W 
u:: 
...Ja. 


== 
<I:zo 


~~Z 
W 
==::)a:I- 
enZ 


The information provided herein is beHeved to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR-BROWN® 
IElElI 
PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


FET-Input, 
Low Power 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW BIAS CURRENT: 
2pA 


• 
LOW QUIESCENT 
CURRENT: 
±450JlA 


• 
LOW OFFSET 
VOLTAGE: 
±100JlV 


• 
LOW OFFSET 
DRIFT: 
+2JlV/oC 


• 
LOW NOISE: 20nVNHZ at f = 1kHz (G =1000) 


• 
HIGH CMR: 
120dB 


• 
WIDE SUPPLY 
RANGE: 
±2.25V to ±18V 


• 
LOW NONLINEARITY 
ERROR: 
0.001 % max 


• 
INPUT PROTECTION 
TO ±40V 


• 
8-PIN DIP AND SO-8 SURFACE 
MOUNT 


• 
LOW-LEVEL 
TRANSDUCER 
AMPLIFIER 
Bridge, 
RTD, Thermocouple 


• 
PHYSIOLOGICAL 
AMPLIFIER 
ECG, EEG, EMG, Respiratory 


• 
HIGH IMPEDANCE 
TRANSDUCERS 


• 
MULTI-CHANNEL 
DATA ACQUISITION 


• 
PORTABLE, BATTERY OPERATED SYSTEMS 


• 
GENERAL 
PURPOSE 
INSTRUMENTATION 


The INAI21 
is a FET-input, 
low power instrumenta- 
tion amplifier offering excellent accuracy. Its versatile 
three-op amp design and very small size make it ideal 
for a variety of general purpose applications. 
Low bias 
current (2pA) allows use with high impedance sources. 


Gain can be set from IV to lOOOOVN with a single 
external 
resistor. 
Internal 
input protection 
can with- 


stand up to ±40V without damage. 


The 
INAI21 
is laser-trimmed 
for very 
low offset 
voltage 
(±JOOIlV), low offset drift (+2IlV/°C), 
and 


high 
common-mode 
rejection 
(120dB 
at 


G = 1000). It operates 
on power supplies 
as low as 
±2.25V (+4.5V), allowing use in battery operated and 
single 5V systems. Quiescent 
current is only 450IlA. 


Package options include 8-pin plastic DIP and SO-8 
surface 
mount. 
All are specified 
for the -40°C 
to 


+85°C industrial 
temperature 
range. 


The information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURA·BROWN 
assumes 
no 


responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 
lor the 


use 01this information, 
and all use of such 
inloonatioo 
shall be entirely 
at the user'sown 
risk. Prices 


and specifications 
are subject 
10 change 
without 
notice. 
No paleot 
rights or licenses 
to any of the 


circuits described herein are implied or granted 10any third party. BURR-BROWN does not 


authorize 
or warrant 
any BURR-BROWN 
product 
for use in life support 
devices 
and/or 
systems. 


v- 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, Tucson, 
AZ 85734 • Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 85706 • Tel: (520) 746-1111 • Twx: 91()..952-1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 548-6133 (US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 • FAX: (520) 889-1510 • Immediate 
Product 
Info: (800) 548-6132 
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Single Supply, MicroPower 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW QUIESCENT 
CURRENT: 
601JA 


• 
WIDE POWER SUPPLY 
RANGE 
Single 
Supply: 
2.2V to 36V 
Dual Supply: 
-o.9/+1.3V 
to ±18V 


• 
COMMON-MODE 
RANGE TO (V-)-Q.1V 


• 
RAIL-TO-RAIL 
OUTPUT 
SWING 


• 
LOW OFFSET VOLTAGE: 
250llV 
max 


• 
LOW OFFSET 
DRIFT: 3IlVf'C 
max 


• 
LOW NOISE: 60nV/-fHZ 


• 
LOW INPUT BIAS CURRENT: 
25nA max 


• 
8-PIN DIP AND SO-8 SURFACE-MOUNT 


V+ 


v1t 
3 


Vo 


Vo = (V,~ - Vi.> G 


25kn 
G=5+2OOk 


Ra 
Ra 


25kQ 


ViN 
2 


• 
PORTABLE, 
BATTERY 
OPERATED 
SYSTEMS 


• 
INDUSTRIAL 
SENSOR 
AMPLIFIER: 
Bridge, 
RTD, Thermocouple 


• 
PHYSIOLOGICAL 
AMPLIFIER: 


ECG, EEG, EMG 


• 
MULTI-CHANNEL 
DATA ACQUISITION 


The INAI22 
is a precision 
instrumentation 
amplifier 
for accurate, low noise differential 
signal acquisition. 
Its two-op-amp 
design provides excellent performance 
with 
very 
low quiescent 
current, 
and 
is ideal 
for 
portable instrumentation 
and data acquisition systems. 


The INAI22 
can be operated 
with single power sup- 
plies from 2.2V to 36V and quiescent current is a mere 
60!1A. It can also be operated from dual supplies. By 
utilizing an input level-shift 
network, input common- 
mode range extends to 0.1 V below negative rail (single 
supply ground). 


A single 
external 
resistor 
sets gain from 
5VN 
to 
IOOOOVN. Laser trimrrting provides 
very low offset 
voltage 
(250!1V max), offset 
voltage 
drift (3!1V/oC 
max) and excellent common-mode 
rejection. 


Package 
options include 8-pin plastic DIP and SO-8 
surface-mount 
packages. 
Both are specified 
for the 


--40°C to +85°C extended industrial temperature range. 


BURR-BROWN_ 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


INA122P, 
U 
INA122PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


Offset Vo~age, RTI 
±100 
±250 
±150 
±500 
~V 


vs Temperature 
±1 
±3 
:I: 
±5 
~V/"C 


vs Power Supply (PSRR) 
Vs = +2.2V to +36V 
10 
30 
* 


100 
~VN 


Input Impedance 
10'0113 
* 
nil 
pF 


Safe Input Voltage 
Rs = 0 
(V-)-{).3 
(V+)+0.3 
* 
* 
V 


Rs = 10kU 
(V-)-40 
(V+)+40 
* 


>,: 
V 


Common-Mode 
Voltage Range 
0 
3.4 
* 
* 


V 


Common·Mode 
Rejection 
VOM = OV to 3.4V 
83 
96 
76 
90 
dB 


INPUT BIAS CURRENT 
-10 
-25 
* 


-50 
nA 


vs Temperature 
±40 
* 


pAf'C 


Offset Current 
±1 
±2 
* 


±5 
nA 


vs Temperature 
±40 
* 


pAf'C 


GAIN 
G=5tol0k 
* 


VN 


Gain Equation 
G = 5 + 200kn/RG 
* 
VN 


Gain Error 
G = 5 
±0.05 
±O.l 
::: 
±0.15 
% 


vs Temperature 
G = 5 
5 
10 
:I: 
:I: 
ppml·C 


Gain Error 
G = 100 
±O.3 
±O.5 
. 
* 


±1 
% 


vs Temperature 
G = 100 
±25 
±100 
* 
* 
ppmJOC 


Nonlinearity 
G = 100, Vo = -14.85V to +14.9V 
±0.005 
±0.012 
* 
±0.024 
% 


NOISE (RTI) 


Voltage Noise, f = 1kHz 
60 
* 


nVl,fHZ 


t = 100Hz 
100 
* 


nVl,fHZ 


f = 10Hz 
110 
* 


nVl,fHZ 


fB = O.1Hz to 10Hz 
2 
* 


~Vp-p 


Current Noise, 
f = 1kHz 
80 
:I: 
fAI,fHZ 


fa = O.lHz to 10Hz 
2 
:I: 
pAp-p 


OUTPUT 


Voltage, 
Positive 
Vs = ±15V 
(V+)-{).l 
(V+)-{).05 
* 
* 


V 


Negative 
Vs = ±15V 
(V-)+0.15 
(V-)+O.l 
* 
:i: 
V 


Short·Circuit 
Current 
Short-Circuit 
to Ground 
+31-30 
:I: 
mA 


Capacitive 
Load Drive 
1 
>,: 
nF 


FREQUENCY 
RESPONSE 


Bandwidth, 
-3dB 
G = 5 
120 
* 


kHz 


G = 100 
5 
:+: 
kHz 


G = 500 
0.9 
* 
kHz 


Slew Rate 
+0.08/-{).16 
:I: 
V/~s 
Settling Time, 0.01% 
G = 5 
350 
* 
~s 
G = 100 
450 
:I: 
~s 
G=500 
1.8 
* 


ms 
Overload 
Recovery 
50% Input Overload 
3 
* 


~s 


POWER SUPPLY 


Vo~age Range, Single Supply 
+2.2 
+5 
+36 
* 
* 
* 


V 
Dual Supplies 
-{).9/+1.3 
±18 
* 
* 
* 


V 
Current 
10 = 0 
60 
85 
* 
* 
~A 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
* 
* 


·C 


Operation 
-55 
+85 
* 
* 


·C 
Storage 
-55 
+125 
* 
* 


·C 


Thermal 
Resistance, 
8JA 


8-Pln DIP 
150 
:;: 
·CNoI 


SO-8 Surface-Mount 
150 
* 


"eNol 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
I~~I 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


A 
ELECTROSTATIC 


8-PinDIP,S0-8 
~ 
DISCHARGE SENSITIVITY 


8 
RG 


7 
V+ 


Supply Voltage. V+ to V-.. 
. 
36V 
Signal Input Terminals, 
Voltagel') 
(V-)-O.3V 
to (V+)+O.3V 
Current(2) 
. 
SmA 


Output 
Short 
Circuit.. 
. 
Continuous 
Operating Temperature 
-40°C 
to +125°C 
Storage Temperature 
-55°C 
to +125°C 
Lead Temperature (soldering, 10s) 
+300°C 


NOTES: (1) Stresses above these ratings may cause permanent damage. 


(2) 
Input 
terminals 
are 
internally 
diode-clamped 
to the 
power 
supply 
rails. 


Input 
signals 
that 
can 
exceed 
the 
supply 
rails 
by more 
than 
O.3V 
should 
be 


current-limited 
to SmA 
or less. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


INA122PA 
8-Pin DIP 
006 
INA122P 
8-Pin DIP 
006 


INA122UA 
SO-8 
Surface 
Mount 
182 
INA122U 
SO-8 
Surface 
Mount 
182 


BURR-BROWNe 
I~~I 
Burr-Brown 
Ie Data Book 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


II 


BURR - BROWN® 
1E3E31 


INSTRUMENTATION 
AMPLIFIER 
With Precision 
Voltage Reference 


• 
LOW QUIESCENT 
CURRENT: 
460llA 


• 
PRECISION 
VOLTAGE 
REFERENCE: 
1.24V, 2.5V, 5V or 10V 


• 
SLEEP MODE 


• 
LOW OFFSET VOLTAGE: 
250llV 
max 


• 
LOW OFFSET 
DRIFT: 2IlV/oC max 


• 
LOW INPUT BIAS CURRENT: 
20nA max 


• 
HIGH CMR: 100dB min 


• 
LOW NOISE: 38nV/{HZ 
at f = 1kHz 


• 
INPUT PROTECTION 
TO ±40V 


• 
WIDE SUPPLY 
RANGE 


Single 
Supply: 
2.7V to 36V 
Dual Supply: 
±1.35V to ±18V 


• 
16-PIN DIP AND SO-16 SOIC PACKAGES 


The INAl25 
is a low power, high accuracy instrumen- 


tation amplifier 
with a precision 
voltage reference. 
It 
provides complete bridge excitation and precision dif- 
ferential-input 
amplification 
on a single 
integrated 
circuit. 


A single external 
resistor 
sets any gain from 4 to 
10,000. The INAl25 
is laser-trimmed 
for low offset 
voltage (250/lV), 
low offset drift (2/lV/oq, 
and high 


common-mode 
rejection (JOOdB at G = 100). It oper- 


ates on single (+2.7V to +36V) or dual (±1.35V 
to 
±18V) supplies. 


The voltage reference is externally adjustable with pin- 
selectable voltages of 2.5V, 5V, or IOV, allowing use 
with a variety of transducers. 
The reference voltage is 
accurate to ±0.5% (max) with ±35ppmfOC drift (max). 
Sleep mode allows shutdown and duty cycle operation 
to save power. 


The INAl25 
is available 
in 16-pin plastic 
DIP and 
SO-16 
surface-mount 
packages 
and is specified 
for 


the -40°C 
to +85°C industrial 
temperature 
range. 


• 
PRESSURE 
AND TEMPERATURE 
BRIDGE 
AMPLIFIERS 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
FACTORY 
AUTOMATION 


• 
MULTI-CHANNEL 
DATA ACQUISITION 


• 
BATTERY 
OPERATED 
SYSTEMS 


• 
GENERAL 
PURPOSE 
INSTRUMENTATION 


Vo = (VI~ - V;~) G 


G=4+60knr;;;- 


BURR-BROWNe 
IElEU 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS: Vs = ±15V 


At TA = +25°C, Vs = ±15V, IA common = OV, VREFcommon = OV, and RL = 10kQ, unless otherwise 
noted. 


INA125P. 
U 
INA125PA. 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, 
RTI 
Initial 
±50 
±250 
* 
±5oo 
~V 


V$ Temperature 
±O.25 
±2 
* 
±5 
~VfOC 


V$ Power Supply 
Vs = ±1.35V to ±18V, G = 4 
±3 
±20 
* 
±50 
~VN 


Long-Term 
Stability 
±O.2 
* 


~V/mo 


Impedance, 
Differential 
10" 
112 
* 


nil 
pF 
Common-Mode 
10" 
II 9 
* 


nil 
pF 
Sale Input Voltage 
±40 
::: 
V 
Input Voltage Range 
See Text 
::: 


Common-Mode 
Rejection 
VCM = -lO.7V 
to +10.2V 
It) 
G=4 
78 
84 
72 
* 


dB 
G = 10 
86 
94 
80 
* 


dB 
N 


G = 100 
100 
114 
90 
* 


dB 
,... 


G = 500 
100 
114 
90 
* 


dB 
« 
BIAS CURRENT 
VCM = OV 
10 
25 
* 


50 
nA 
Z 


V$ Temperature 
±60 
* 


pAfOC 
- 


Offset Current 
±O.5 
±2.5 
* 


±5 
nA 


V$ Temperature 
±0.5 
* 
pAfOC 
, 


NOISE. RTI 
Rs = on 
nWJ'HZ 
Voltage Noise, f = 10Hz 
40 
* 
f = 100Hz 
38 
* 


nWJ'HZ 


CJ) 
I = 1kHz 
38 
::: 
nVl,JHZ 


1= 0.1Hz to 10Hz 
0.8 
* 


~Vp·p 
a: 
Current Noise, f = 10Hz 
170 
* 
WJHZ 
W 
1= 1kHz 
56 
* 


fAl~HZ 
~ 
1= 0.1Hz to 10Hz 
5 
* 


pAp-p 


GAIN 
...J 


Gain Equation 
4 + 60killRG 
* 


VN 
a. 


Range of Gain 
4 
10,000 
* 
* 
VN 
:E 
Gain Error 
Vo = -14V 
to +13.3V 
G=4 
±O.Ol 
±0.075 
", 
±O.l 
% 
« 


G = 10 
±O.03 
±O.3 
* 
±O.5 
% 
Z 
G = 100 
±O.05 
±O.5 
", 
±1 
% 


G=5oo 
±O.1 
* 


% 
0 
Gain vs Temperature 


~ 


G=4 
±1 
±15 
'" 
* 


ppmfOC 
G > 4(1) 
±25 
±100 
* 
* 


ppmfOC 


Nonlinearity 
Vo = -14V 
to +13.3V 
~ 


G=4 
±0.0004 
±0.002 
* 


±0.004 
% of FS 
Z 


G = 10 
±0.0004 
±0.002 
:I: 
±0.004 
% of FS 
W 
G = 100 
±0.001 
±O.01 
", 
", 
% of FS 
:E 
G=500 
±0.002 
:;: 
% of FS 


OUTPUT 
::::) 


Voltage: Positive 
(V+)-1.7 
(V+Hl.9 
* 
* 
V 
a: 
Negative 
(V-)+1 
(V-)+OA 
'" 
* 


V 
••• 
Load Capacitance 
Stability 
1000 
* 


pF 
CJ) 
Short-Circuit 
Current 
-9/+12 
* 


mA 
Z 
VOLTAGE 
REFERENCE 
VREF 
= +2.5V, +SV, +10V 
- 
Accuracy 
I, = 0 
±O.15 
±O.5 
*' 
±1 
"10 


\,IS Temperature 
I, = 0 
±18 
±35 
*' 
±1oo 
ppmfOC 
vs Power Supply, V+ 
V+ = (VRE, 
+ 1.25V) to +36V 
±20 
±50 
", 
±1oo 
ppmN 


\IS Load 
IL=Oto5mA 
3 
75 
* 
* 
ppm/mA 
Dropout Voltage, (V+) - VREF(2j 
Ref Load = 2kn 
1.25 
1 
::: 
", 
V 
Bandgap Voltage Reference 
1.24 
::: 
V 


Accuracy 
I, = 0 
±O.5 
*' 
% 


vs Temperature 
I, = 0 
±18 
*' 


ppmfOC 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS: Vs = ±15V (CONT) 


At TA = +25°C. Vs = ±15V, IA common = OV, VREF common = av, and Rl = 10kO, unless otherwise 
noted. 


INA125P, 
U 
INA125PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
RESPONSE 


Bandwidth, 
~B 
G = 4 
150 
* 
kHz 


G = 10 
45 
* 
kHz 


G = 100 
4.5 
>,: 
kHz 
G=500 
0.9 
* 


kHz 


Slew Rate 
G = 4, 10V Step 
0.2 
* 


VII'S 
Settling Time, 0.01 % 
G = 4, 10V Step 
60 
* 
~s 
G = 10, 10V Step 
83 
* 
~s 


G = 100, 10V Step 
375 
* 
~s 
G = 500, 10V Step 
1700 
* 
~s 
Overload 
Recovery 
50% Overdrive 
5 
* 


~s 


POWER SUPPLY 
Specified 
Operating Voltage 
±15 
* 
V 
Specified 
Voltage Range 
±1.35 
±18 
* 


:;: 
V 
Quiescent 
Current, Positive 
10 = IREF = OmA 
460 
525 
* 
* 
~A 
Negative 
10 = IREF = OmA 
-280 
-325 
* 


>,: 
~ 
Reference 
Ground 
Currenf{3) 
180 
* 
~A 
Sleep Current 
(VSLEEP 
< 100mV) 
RL = 10kQ, Ref Load = 2kQ 
±1 
±25 
* 
* 
~A 


SLEEP 
MODE PIN!') 
V,H (Logic high input voltage) 
+2.7 
V+ 
* 


',' 
V 
V1L (Logic low input voltage) 
0 
+0.1 
>,: 
* 
V 


I'H (Logic high input current) 
15 
* 
~ 


IlL (Logic low input current) 
0 
* 


~A 
Wake-up Time(5) 
150 
* 
~s 


TEMPERATURE 
RANGE 


Specification 
Range 
-40 
+85 
* 
* 


·C 


Operation 
Range 
-55 
+125 
',' 
* 


·C 
Storage Range 
-55 
+125 
* 
* 


·C 


Thermal 
Resistance, 
6JA 


16-Pin DIP 
80 
* 


·CIW 
80-16 
Surface·Mount 
100 
* 


·CIW 


* Specification 
same as INA125P, 
U. 
NOTES: (1) Temperature 
coefficient 
of the -Internal Resistor" in the gain equation. 
Does not include TCR of gain-setting 
resistor, RG. (2) Dropout voltage is the 
positive supply voltage minus the reference voltage that produces 
a 1% decrease 
in reference 
voltage. (3) VAEFCOM pin. (4) Voltage measured 
with respect to 
Reference 
Common. 
Logic low input selects Sleep mode. (5) IA and Reference. 
see Typical Performance 
Curves. 


SPECIFICATIONS: Vs = +5V 


At TA = +25°C. Vs = +5V, IA common at Vsl2. VREFcommon = Vsl2, VCM = Vs/2. and RL = 10kn to Vs/2, unless otherwise 
noted. 


INA125P, 
U 
INA125PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, RTI 
Initial 
±75 
±500 
* 
±750 
~V 
vs Temperature 
±O.25 
* 
~V/"C 
vs Power Supply 
Vs = +2.7V to +36V 
3 
20 
* 
50 
~VN 
Input Voltage Range 
See Text 
:;: 


Common-Mode 
Rejection 
VCM = +1.1V to +3.6V 
G=4 
78 
84 
72 
* 
dB 


G = 10 
86 
94 
80 
:;: 
dB 


G = 100 
100 
114 
90 
* 
dB 


G = 500 
100 
114 
90 
* 
dB 


GAIN 
Gain Error 
Va = +O.3V to +3.8V 
G=4 
±O.Ol 
* 


% 


OUTPUT 
Voltage, Positive 
(V+)-1.2 
(V+)-o.8 
* 
* 
V 
Negative 
(V-)+0.3 
(V-)+0.15 
* 
* 
V 


POWER SUPPLY 
Specified Operating 
Voltage 
+5 
* 
V 
Operating 
Voltage Range 
+2.7 
+36 
* 
* 
V 
Quiescent 
Current 
10= tAEF = OmA 
460 
525 
* 
* 


~A 
Sleep Current (VSlEEP~ 100mV) 
RL = 10kQ, Ret Load = 2kQ 
±1 
±25 
* 


::: 
~A 


BURR - BROWNlt 


Burr-Brown Ie Data Book 
IE:II=~I 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


ABSOLUTE 
MAXIMUM 
RATINGS(l) 


16 
VREF10 


VREF5 


VREF2.5 


VREFBG 


VREFCOM 


Sense 


Vo 


RG 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


BURR-BROWNe 
IE:lE:lI 
Burr-Brown 
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Power Supply Voltage, V+ to V- .. .. 
. 
36V 


Input Signal Voltage 
±40V 


Output Short Circuit.. 
. 
. 
Continuous 


Operating Temperature 
-55QC 
to +125°C 


Storage Temperature.. 
.. -55°C 
to +125°C 


Lead Temperature (soldering, 10s) 
+3000C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(') 


INA125PA 
16-Pin Plastic DIP 
180 


INA125P 
16-Pin Plastic DIP 
180 


INA125UA 
80-16 
Surtace-Mount 
265 


INA125U 
SO-16 Surtace-Mount 
265 


II) 
N 
,... 


NOTES; 
(1) For detailed drawing and dimension 
table, please see end of data 
c::( 


sheet, or Appendix 
C of Burr-Brown 
IC Data Book. 
Z• 


BURR - BROWN® 
IElElI 
INA126 
INA2126 


MicroPOWER 
INSTRUMENTATION 
AMPLIFIER 
Single and Dual Versions 


• 
LOW QUIESCENT 
CURRENT: 
175IlAlchan. 


• 
WIDE SUPPLY 
RANGE: ±1.35V to ±18V 


• 
LOW OFFSET VOLTAGE: 
250llV max 


• 
LOW OFFSET 
DRIFT: 3IlV/oC max 


• 
LOW NOISE: 35nV/,t"HZ 


• 
LOW INPUT BIAS CURRENT: 
25nA max 


• 
8-PIN DIP, So-a, MSOP-8 SURFACE- MOUNT 
DUAL: 16-Pin DIP, SO-16, SSOP-16 


• 
INDUSTRIAL 
SENSOR 
AMPLIFIER: 
Bridge, 
RTD, Thermocouple 


• 
PHYSIOLOGICAL 
AMPLIFIER: 


ECG, EEG, EMG 


• 
MULTI-CHANNEL 
DATA ACQUISITION 


• 
PORTABLE, BATTERY OPERATED SYSTEMS 


Vo=(VI~-ViN)G 


G=S+ 
80k 
RG 


The INAI26 
and INA2126 
are precision 
instrumentation 
amplifiers for accurate, low noise differential signal acquisi- 
tion. Their two-op-arnp 
design provides 
excellent 
perfor- 
mance with very low quiescent current (I75I!A1chan.). This, 
combined with wide operating voltage range of ±1.35V to 
±18V, makes them ideal for portable instrumentation and data 
acquisition systems. 


Gain can be set from 5VIV to IOOOOVIVwith a single 
external 
resistor. 
Laser trimmed 
input circuitry 
provides 


low offset voltage (250~V 
max), low offset voltage drift 


(3~V/oC max) and excellent 
common-mode 
rejection. 


Single version package options include 8-pin plastic DIP, 
SO-8 surface mount, and fine-pitch MSOP-8 surface-mount. 
Dual version is available in the space-saving 
SSOP-16 fine- 


pitch surface mount, SO-16, and 16-pin DIP. All are speci- 
fied for the -40°C 
to +85°C industrial temperature 
range. 


v+ 


Vo = (V,~- V,;;) G 


G=S+ 
80k 
RG 


Vo = (v;:; - V,N) G 


G=S+ 
80k 
RG 


V- 


International 
Airport 
Industrial 
Par1l: • Mailing 
Address: 
PO Box 
11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Te4: (520)746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 
543-6133 
(USICanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
ProcluCllnfo: 
(800) 
543-6132 


BURR - BROWNe 
IEII=U 


INAl26P, 
U, E 
INAl26PA, 
UA, EA 


INA2126P, 
U, E 
INA2126PA, 
UA, EA 


PARAMETER 
CONDtTlONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


OIIset VoI1age, RTI 
±loo 
±250 
±150 
±5oo 
~V 
vs Temperature 
±D.5 
±3 
* 
±5 
~vrc 
vs Power Supply (PSRR) 
Vs = ±l.35V 
to ±18V 
5 
15 
* 


50 
~VN 
Input Impedanoe 
10" 114 
* 


all 
pF 
CD 
sale 
Input VoI1age 
Rs= 
0 
(V-~.5 
(V+~.5 
* 
* 


V 


Rs = 11<0 
(V-}-10 
(V+)+10 
* 
* 
v 
N 
.•... 
Common-Mode 
VoI1age Range 
Vo = OV 
±11.25 
±11.5 
* 
* 
v 
N 
Channel separation 
(dual) 
G = 5, de 
130 
dB 
Common-Mode 
Rejection 
Rs = 0, Va.< = ±11.25V 
83 
94 
74 
90 
dB 
uS 
INA2126U 
(dual 80-16) 
80 
94 
dB 
N 
INPUT BIAS CURRENT 
-10 
-25 
* 


-50 
nA 
.•... 


vs Temperature 
±30 
* 
pAf'C 
c( 


OIIset Current 
±D.5 
±2 
* 
±5 
nA 
Z 
vs Temperature 
±10 
* 
pAf'C - 
GAIN 
G = 510 10k 
* 
VN 
Gain Equation 
G = 5 + 80kOlRo 
* 
VN 
. 
Gain Error 
Vo = ±14V, G = 5 
±D.02 
±D.l 
* 
±D.18 
% 


vs Temperature 
G=5 
±2 
±10 
* 
* 
pprn/"C 
Gain Error 
Vo = ±12V, G = 100 
±D.2 
±D.5 
* 


±1 
% 
en 
vs Temperature 
G = 100 
±25 
±loo 
* 
* 
pprn/"C 
a: 
Nonlinearity 
G = 100, Vo = ±14V 
±D.002 
±D.012 
* 
* 


% 
W 
NOISE 
u: 
VoI1age Noise, , = 1kHz 
35 
* 


nVl-.fHZ 


,= 
100Hz 
35 
* 


nV/-.fHZ 
::J 
,= 
10Hz 
45 
* 


nVl-.fHZ 
Q. 


'. = O.lHz to 10Hz 
0.7 
* 


IlVp-p 
== 
Current Noise, , = 1kHz 
60 
* 
rAI-./HZ 
c( 
'. = O.lHz to 10Hz 
2 
* 
pAp.p 


OUTPUT 
Z 
VoI1age, Positive 
RL = 25kO 
(V+~.9 
(V+~.75 
* 
* 


V 
0 
Negative 
RL = 251<0 
(V-)+O.95 
(V-)+O.8 
* 
* 


V 
~ 
Short-Cirwn 
Current 
Short-eirw~ 
to Ground 
+1(1/-5 
* 


mA 
C8padtive 
Load Drive 
1000 
* 
pF 
~ 
FREQUENCY 
RESPONSE 
Z 
Bandwidth, 
-3dB 
G=5 
200 
* 
kHz 
W 
G = 100 
9 
* 
kHz 


== 
G=5OO 
1.8 
* 
kHz 
Slew Rate 
Vo = ±10V, G = 5 
0.4 
* 


VII'S 
::) 
sell1ing Ttme, 0.01% 
10V Step, G = 5 
30 
* 
I'S 
a: 
10V Step, G = 100 
160 
* 


I'S 
~ 
10V Step, G = 500 
1500 
* 
I'S 
en 
Ovel1oad Recovery 
50% Input Ovel1oad 
4 
* 


I'S 
Z 
POWER SUPPLY 
- 
VoI1age Range 
±1.35 
±15 
±18 
* 
* 
* 
V 
Current (per channel) 
10= 0 
±175 
±200 
* 
* 
IlA 


TEMPERATURE 
RANGE 


Spedfication 
Range 
--40 
+85 
* 
* 


"C 


Operation 
Range 
-55 
+125 
* 
* 


"C 


Slorage 
Range 
~ 
+125 
* 
* 


"C 


Thermal Resistanoe, 
SJA 
S-Pin DIP 
100 
* 


"CIW 
so-a 
Surface-Mount 
150 
* 


0c/w 
MSOP-8 Surfaoe-Mount 
200 
* 


"CIW 
16-Pin DIP (dual) 
80 
* 


"CIW 


80-16 
(dual) 
100 
* 


"CIW 
SSOP-16 
(dual) 
100 
* 
"CIW 


BURR-BROWNe 
IE:lE:lI 
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Vo 


5 
Ref 


16 
ViNB 


VI~B 


RGB 


RGB 


Refe 


VOB 


Senses 


V+ 


Power Supply Voltage, V+ to V- . 
.... 36V 


Input Signal Voltage(2) 
(V-)-Q.7 
to (V+)+0.7V 


Input Signal Current<2) . 
...... 10mA 
Output Short Circuit.. 
. 
Continuous 
Operating Temperature. 
. 
-55°C 
to +125°C 
Storage Temperature.. 
. 
-55°C 
to +125°C 


Lead Temperature 
(soldering, 
105).. 
. 
+300°C 


NOTES: (1) Stresses above these ratings may cause permanent damage. 
(2) Input signal voltage is limited by internal diodes connected to power 
supplies. 
See text. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD, Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 
propriate precautions, Failure to observe proper handling and 
installation 
procedures can cause damage, 


ESD damage can range from subtle performance 
degradation 


to complete device failure, Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TRANSPORT 
PRODUCT 
PACKAGE 
NUMBER") 
PACKAGE 
MARKING 
ORDERING 
NUMBER 
MEDIA 


Single 


INA126PA 
8·Pin DIP 
006 
INA126PA 
INA126PA 
Rails 


INA126P 
8·Pin DIP 
006 
INA126P 
INA126P 
Rails 


INA126UA 
SO·8 
182 
INA126UA 
INA126UA 
Rails 
or Reel 
INA126U 
SO·8 
182 
INA126U 
INA126U 
Rails or Reel 


INA126EA(2) 
MSOP-8 
337 
A26(3) 
INA 126EA·250 
Reel.Only 


INA126EA-2500 


INA126E(2) 
MSOP-8 
337 
A26(3) 
INA126E·250 
Reel Only 


INA126E·2500 


Dual 


INA2126PA 
16-Pin DIP 
180 
INA2126PA 
INA2126PA 
Rails 


INA2126P 
16-Pin DIP 
180 
INA2126P 
INA2126P 
Rails 


INA2126UA 
SO·16 
265 
INA2126UA 
INA2126UA 
Rails 


INA2126U 
SO·16 
265 
INA2126U 
INA2126U 
Rails 


INA2126EA(2) 
SSOP·16 
322 
INA2126EA 
INA2126EA·250 
Reel Only 


INA2126EA-2500 
INA2126E(2) 
SSOP·16 
322 
INA2126E 
INA2126E·250 
Reel Only 


INA2126E·2500 


The information provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Precision, 
Low Power 
INSTRUMENTATION 
AMPLIFIERS 


• 
LOW OFFSET VOLTAGE: 
50llV max 


• 
LOW DRIFT: O.5IlVrC 
max 


• 
LOW INPUT BIAS CURRENT: 
5nA max 


• 
HIGH CMR: 120dB min 


• 
INPUTS PROTECTED 
TO ±40V 


• 
WIDE SUPPLY 
RANGE: 
::l2.25 to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
7001lA 


• 
8-PIN PLASTIC 
DIP, SO-8 


The 
INAI28 
and INA129 
are low power, 
general 
purpose instrumentation 
amplifiers 
offering excellent 
accuracy. 
Their versatile 3-op amp design and small 
size make them ideal for a wide range of applications. 
Current -feedback input circuitry provides 
wide band- 
width even at high gain (200kHz 
at G = 1(0). 


A single 
external 
resistor 
sets any gain from 
I to 
10,000. INAI28 
provides 
an industry 
standard 
gain 
equation; 
INAI29's 
gain equation 
is compatible 
with 
the AD620. 


The INAI28/1NAI29 
is laser trimmed 
for very low 
offset voltage (50J.1V),drift (O.5J.1VrC) and high com- 
mon-mode 
rejection 
(12OdB at G <: 1(0). It operates 


with power supplies as low as ±2.25V, 
and quiescent 
current 
is only 
700J.1A-ideal 
for battery 
operated 
systems. Internal input protection 
can withstand 
up to 
±40V without damage. 


The 
INAI28/INAI29 
is available 
in 8-pin 
plastic 
DIP, and 80-8 
surface-mount 
packages, 
specified for 
the -40°C 
to +85°C temperature 
range. The INAI28 
is also available 
in dual configuration, 
the INA2128. 


• 
BRIDGE 
AMPLIFIER 


• 
THERMOCOUPLE 
AMPLIFIER 


• 
RTD SENSOR 
AMPLIFIER 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISITION 


1NA128: 
G=l 
+ sow 
RG 


INAl29: 
G = 1 + 49.41<0 
Ra 


BURR-BROWN. 
1E3E31 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


INA128P, 
U 
INA 128PA, UA 
INA129P, 
U 
INA129PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


±25±100/G 
1±125±1000/G 
Offset Voltage, RTI 
Initial 
TA = +25°C 
±10±100/G 
±50±500/G 
~V 


vs Temperature 
TA=TMINtoTMAX 
±0.2±21G 
±0.5± 
20/G 
±0.2± 
5/G 
±1 ± 20/G 
~VI·C 


vs Power Supply 
Vs = ±2.25V to ±18V 
±0.2±20/G 
±1 ±100/G 
',' 
±2±200/G 
~VN 


Long-Term Stability 
±0.1 ±3/G 
::: 
~Vlmo 
Impedance, 
Differential 
10'0112 
:(. 
nil 
pF 
Common-Mode 
1011119 
* 


nil 
pF 
Common·Mode 
Voltage Range(l) 
Vo = OV 
(V+)-2 
(V+)-1.4 
., 
* 
V 
(V-) + 2 
(V-) + 1.7 
* 
* 
V 


Sate Input Voltage 
±40 
* 
V 


Common-Mode 
Rejection 
VCM = ±13V, 
.6.Rs= 1kQ 
G=l 
80 
86 
73 
* 


dB 
G=10 
100 
106 
93 
* 


dB 
G=100 
120 
125 
110 
* 
dB 
G=1000 
120 
130 
110 
* 


dB 


BIAS CURRENT 
±2 
±5 
:;: 
±10 
nA 


vs Temperature 
±30 
* 


pArC 
Offset Current 
±1 
±5 
::: 
±10 
nA 


vs Temperature 
±30 
* 
pArC 


NOISE VOLTAGE, 
RTI 
G = 1000, Rs = on 


f=10Hz 
10 
:;: 
nVl1H'i. 
f = 100Hz 
8 
:;: 
nV/-IHZ 
1= 1kHz 
8 
* 
nV/-IHZ 
fB= O.lHz to 10Hz 
0.2 
:;: 
~Vp-p 
Noise Current 
1=10Hz 
0.9 
,. 
pAl1H'i. 
f=lkHz 
0.3 
:;: 
pAl-IHZ 


f6= 
O.1Hz 
to 10Hz 
30 
:;: 
pAp-p 


GAIN 
Gain Equation, 
INA 128 
1 + (50kl1lRG) 
* 
VN 


INA129 
1 + (49.4kl1lRG) 
* 


VN 


Range of Gain 
1 
10000 
::: 
,. 
VN 


Gain Error 
G=1 
±0.01 
±0.024 
* 
±0.1 
% 


G=10 
±0.02 
±O.4 
:;: 
±0.5 
% 


G=100 
±0.05 
±O.5 
:;: 
±0.7 
% 


G=1000 
±0.5 
±1 
* 
±2 
% 


Gain vs Temperature(2) 
G=1 
±1 
±10 
::: 
::: 
ppm/·C 
50kn (or 49.4kn) Resistancel'.3) 
±25 
±100 
* 
* 
ppm/·C 
Nonlinearity 
Vo = ±13.6V, G=1 
±O.0001 
±O.OOl 
::: 
±0.002 
% of FSR 
G=10 
±O.0003 
±0.002 
::: 
±0.004 
% of FSR 
G=100 
±O.0005 
±0.002 
* 


±0.004 
% of FSR 
G=1000 
±0.001 
(Note 4) 
,. 
* 


% of FSR 


OUTPUT 
Voltage: Positive 
RL = 10kn 
(V+)-1.4 
(V+) -0.9 
* 


:;: 
V 
Negative 
RL = 10kn 
(V-) + 1.4 
(V-) + 0.8 
* 
* 
V 
Load Capacitance 
Stability 
1000 
* 


pF 
Short-Circuit 
Current 
+6/-15 
* 
mA 


FREQUENCY 
RESPONSE 


Bandwidth, -3dB 
G=1 
1.3 
* 
MHz 


G=10 
700 
* 


kHz 
G=100 
200 
::: 
kHz 
G=1000 
20 
* 


kHz 
Slew Rate 
Vo = ±10V, G=10 
4 
.,. 
V/~s 
Settling Time, 0.01% 
G=1 
7 
* 
~s 
G=10 
7 
:;: 
~s 


G=100 
9 
* 


~s 
G=1000 
80 
:;: 
~s 


Overload Recovery 
50% Overdrive 
4 
* 


~s 


POWER SUPPLY 
Voltage Range 
±2.25 
±15 
±18 
* 
* 


:;: 
V 


Current, Total 
V1N=OV 
±l00 
±750 
* 


:;: 
~A 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
* 
* 


·C 
Operating 
-40 
125 
* 


:;: 
·C 


°JA 
8·Pin Dip 
80 
:;: 
·CIW 
SO-8S0IC 
150 
:;: 
·CIW 


* Specification 
same as INA128P, U or INA129P, U. 


NOTE: 
(1) Input 
common~mode 
range 
varies 
with 
output 
voltage--see 
typical 
curves. 
(2) Guaranteed 
by wafer 
test. 
(3) Temperature 
coefficient 
of the 50kO 
(or 49.4kQ) 
term in the gain equation. (4) Nonlinearity 
measurements 
in G = 1000 are dominated by noise. Typical nonlinearity 
is ±0.001%. 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A 
ELECTROSTATIC 
J.f.ti... DISCHARGE SENSITIVITY 


Ro 
1 


V- •• 
2 


V'.. 3 


V- 
4 


8 
Ro 


7 
V+ 


6 
Vo 


5 
Ref 


Supply 
Voltage 
.............•.................•.....•...............•............................ 
±18V 


Analog 
Input Voltage 
Range 
........•.....•..•....•.......•........••.................... 
±40V 
Output 
Short-eircun 
(to ground) 
....•.............•....•..........••.......... 
Continuous 


Opera'ing 
Tempera'ure 
•........•.••..•.....•.......................•... 
-40"C 
to +125°C 
Storage 
Temperature 
.•...........•.....•...•............................. 
-4O"C 
to +125°C 
Junction 
Temperature 
+150°C 
Lead Temperature 
(soldering, 
1Os) .•..........•.................................. 
+3OO"C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. 
Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle perfonnance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


PACKAGE 


DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


INA128PA 
8-Pin 
Plastic 
DIP 
006 
-4O"C 
to +85OC 


INA128P 
8-Pin 
Plastic 
DIP 
006 
-4O"C 
to +85°C 


INA128UA 
50-8 
Surface-Mount 
182 
-4O"C 
to +85OC 


INA128U 
50-8 
Surface-Moun, 
182 
-4O"C 
to +85OC 


INA129PA 
8·Pin 
Plastic 
DIP 
006 
-4O"C 
to +85OC 


INA129P 
8·Pin 
Plastic 
DIP 
006 
-4O"C 
to +85OC 


INA129UA 
SO-8 Surface-Moun, 
182 
-4O"C 
to +85OC 


INA129U 
50-8 
Surface-Moun' 
182 
-4O"C 
to +85OC 


The ilfonnalion 
provided heren is belieYed to be _; 
however, BURR-BROWN assumes no responsi>ililyfor 
inaccuraciesoromissiGns. 
BURR-BROWN assumes no responsbility 


for1l1e use of lIIis ilIormation, 
and al use of sucIl ilfonnalion 
shal be enIirely a1111euse(s own risk. Prices and specifications are subject '0 change wilhouI notice. No palen! riglls or 


licenses '0 atryol1l1e circuis descrtled 
herein are i"1Jlied or!13"fed 
10any lIIird party. BURR·BROWN does no' aufhorize orwananl 
any BURR-BROWN product for use in IWesupport 
devices ano'or systems. 
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Precision 
G = 100 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW OFFSET 
VOLTAGE: 
50~tV max 


• 
LOW DRIFT: O.251.tVI"C max 


• 
LOW INPUT 
BIAS CURRENT: 
2nA max 


• 
HIGH COMMON-MODE 
REJECTION: 
110dB 
min 


• 
INPUT OVERVOL TAGE 
PROTECTION: 
±40V 


• 
WIDE SUPPLY 
RANGE: 
±2.25 to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
3mA 


• 
8-PIN PLASTIC 
DIP 


• 
BRIDGE 
AMPLIFIER 


• 
THERMOCOUPLE 
AMPLIFIER 


• 
RTD SENSOR 
AMPLIFIER 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA 
ACQUISITION 


The INA131 is a low cost, general purpose G = 100 
instrumentation 
amplifier offering excellent accuracy. 
Its 3-op amp design and small size make it ideal for 
a wide range of applications. 


On-chip laser trimmed resistors accurately 
set a fixed 
gain of 100. The INA 131 is laser trimmed to achieve 
very low offset voltage (SOllY max), drift (0.2511V1°C 
max), and high CMR 
(11OdB min). Internal 
input 


protection 
can withstand 
up to ±40V inputs without 
damage. 


The INAI31 
is available in a 8-pin plastic DIP. They 
are specified 
over the -40°C 
to +85°C temperature 
range. 


BURR· 
BROWN_ 
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Or, Call Customer Service at 1·800·548·6132 
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SPECIFICATIONS 


INA131BP 
INA131AP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offsel Voltage, RTI 


Initial 
TA = +25·C 
±10 
±50 
±25 
±125 
~V 


vs Temperature 
TA = TU1N to TMAX 
±0.1 
±O.25 
±O.25 
±1 
~vrc 


vs Power 
Supply 
Vs = ±2.25V 10 ±18V 
0.5 
3 
* 
* 
~VN 


Long-Term 
Stability 
0.2 
* 


,.iV/ma 


Impedance, 
Differential 
10'0 116 
* 
nil 
pF 


Common-Mode 
10'0 II 6 
* 
nil 
pF 


Input Common-Mode 
Range 
±11 
±13.5 
* 
* 
V 
Safe Inpul Voltage 
±40 
* 
V 
Common-Mode Rejection 
VCM = ±10V, ARs = 1kQ 
110 
120 
106 
110 
dB 


BIAS CURRENT 
±0.5 
±2 
* 
±5 
nA 


vs Temperature 
±8 
* 
pArC 


OFFSET 
CURRENT 
±0.5 
±2 
* 
±5 
nA 
vs Temperature 
±8 
* 
pArC 


NOISE VOLTAGE, 
RTI 
Rs= on 


nV/#IZ 
f = 10Hz 
16 
:I: 


f = 100Hz 
12 
',' 
nVl'<'Hz 


f = 1kHz 
12 
::: 
nVl#lZ 
f = 10kHz 
12 
:;: 
nVl#lZ 
fB= 0.1Hz to 10Hz 
0.4 
:I: 
~Vp-p 
Noise Current 
f = 10Hz 
0.4 
* 
pAl#lZ 


f= 1kHz 
0.2 
* 


pAl'<'Hz 


fs= a.1Hz to 100Hz 
18 
* 
pAp-p 


GAIN 
Gain 
Error<l) 
±0.01 
±0.024 
* 
±O.1 
% 


Resistor 
Value(2) 
±10 
±40 
* 
* 


% 


Gain vs Temperature 
±5 
±10 
* 
±20 
ppm/"C 


Nonlinearity 
±0.0003 
±0.002 
* 
±0.004 
% of FSR 


OUTPUT 
Voltage 
10 = SmA, T MIN to T MAX 
±13.5 
±13.7 
* 


:;: 
V 
Vs= ±11.4V, 
RL= 2kn 
±10 
10.5 
* 
* 
V 
Vs = ±2.25V, 
R L= 2kn 
±1 
1.5 
* 
* 
V 


Load Capacitance, 
max 
Stable Operation 
1000 
* 
pF 


Short Circuit Current 
+201-15 
* 
mA 


FREQUENCY 
RESPONSE 


Bandwidth, 
-3dB 
70 
::: 
kHz 
Slew Rate 
Vo= ±10V 
0.3 
0.7 
* 
* 
VI~s 
Settling Time, 
0.01 % 
100 
::: 
~s 
Overload 
Recovery 
50% Overdrive 
20 
* 
~s 


POWER SUPPLY 
Voltage Range 
±2.25 
±15 
±18 
* 
',' 
* 
V 
Current 
V1N= ov 
±2.2 
±3 
* 
* 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
* 
* 


·C 
Operating 
-40 
125 
* 
* 


·C 
8JA 
100 
',' 
·CIW 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR· BROWN does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS(l) 


Vo 


5 
Ref 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


INA131AP 
B-Pin Plastic DIP 
006 
-40°C 
to +85°C 


INA131BP 
a-Pin Plastic DIP 
006 
-40·C 
to +B5·C 


Supply Voltage. 
. 
±lBV 
Input Voltage Range 
±40V 


Output 
Short Circuit (to ground) 
Continuous 
Operating Temperature 
-400C to +125°C 
Storage Temperature 
_ 
-40°C 
to +125°C 
Junction Temperature.. 
. 
+150"C 
Lead Temperature (soldering -105).. 
. 
+3O()OC 


NOTE: (1) Stresses above these ratings may cause permanent damage. 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 
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BURR - BROWN® 
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Low Power, Single-Supply 
DIFFERENCE 
AMPLIFIER 


• 
LOW QUIESCENT 
CURRENT: 
160lJA 


• 
WIDE SUPPLY 
RANGE 
Single 
Supply: 
2.7V to 36V 
Dual Supplies: 
±1.35V to ±18V 


• 
LOW GAIN ERROR: ±O.075% max 


• 
LOW NONLINEARITY: 
0.001% max 


• 
HIGH CMR: 90dB 


• 
HIGHLY 
VERSATILE 
CIRCUIT 


• 
EASY TO USE 


• 
LOW COST 
• 
8-PIN DIP AND SO-8 PACKAGES 


The INA 132 is a low power, 
unity-gain 
differential 


amplifier 
consisting 
of a precision 
op amp with a 
precision 
resistor network. 
The on-chip 
resistors 
are 
laser trimmed 
for accurate 
gain and high common- 
mode rejection. 
Excellent 
TCR tracking 
of the resis- 
tors maintains 
gain accuracy 
and common-mode 
re- 


jection over temperature. 
The internal op amp's com- 
mon-mode 
range extends 
to the negative 
supply- 
ideal 
for single-supply 
applications. 
It operates 
on 


single 
(2.7V 
to 36V) or dual 
supplies 
(±1.35V 
to 
±18V). 


The differential 
amplifier 
is the foundation 
of many 
commonly 
used circuits. 
The INAl32 
provides 
this 
circuit function without using an expensive 
precision 
resistor 
network. 
The INAl32 
is available 
in 8-pin 
DIP and 50-8 
surface-mount 
packages 
and is speci- 
fied for operation 
over the extended 
industrial 
tem- 


perature 
range, --40°C to +85°C. 


• 
DIFFERENTIAL 
INPUT AMPLIFIER 


• 
INSTRUMENTATION 
AMPLIFIER 
BUILDING 
BLOCK 


• 
UNITY-GAIN 
INVERTING 
AMPLIFIER 


• 
G = 1/2 AMPLIFIER 


• 
G = 2 AMPLIFIER 


• 
SUMMING 
AMPLIFIER 


• 
DIFFERENTIAL 
CURRENT 
RECEIVER 


• 
VOLTAGE-eoNTROLLED 
CURRENT SOURCE 


• 
BATTERY-POWERED 
SYSTEMS 


• 
GROUND 
LOOP 
ELIMINATOR 


BURR-BROWNe 
'ElEI' 


INA132P, 
U 
INA132PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE(1) 
RTO 


Initial 
±75 
±250 
* 
±500 
~V 
vs Temperature 
±1 
±5 
* 


±10(4) 
~Vloe 


vs Power Supply 
Vs = ±1.35V to ±18V 
±5 
±30 
* 
* 


~VN 
vs Time 
0.3 
* 


~V/mo 


INPUT IMPEDANCEI') 


Differential 
80 
* 


kQ 


Common-Mode 
80 
., 
kQ 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage Range 
Vo = OV 
(V-) 
2(V+)-2 
:(. 
* 
V 


Common-Mode 
Rejection 
VCM = -15V 
to 28V. Rs = OQ 
76 
90 
70 
* 


dB 


OUTPUT VOLTAGE 
NOISE(3) 
RTO 


f = O.1Hz to 10Hz 
1.6 
* 


~Vp-p 


f = 1kHz 
65 
* 
nV/v'Hz 


GAtN 


Initial 
1 
:(. 
VN 


Error 
Vo = -14V 
to 13.5V 
±C.Ol 
±0.075 
., 
±C.l 
% 
vs Temperature(4) 
±1 
±10 
:(. 
:(. 
ppm/oe 


vs Nonlinearity 
Vo = -14V 
to 13.5V 
±0.0001 
±0.001 
* 
±0.002 
% of FS 


OUTPUT 


Voltage, Positive 
RL = 100kQ to Ground 
(V+H 
(V+)-Q.8 
* 
* 


V 


Negative 
RL = 100kil 
to Ground 
(V-)+0.5 
(V-)+0.15 
:(. 
* 
V 


Positive 
RL = 10kn to Ground 
(V+)-1.5 
(V+)-Q.8 
:(. 
* 


V 
Negative 
RL = 10W to Ground 
(V-)+1 
(V-)+0.25 
* 


:(. 
V 
Current Limit, Continuous 
to Common 
±12 
* 


mA 
Capacitive 
Load (Stable Operation) 
10,000 
* 
pF 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
-3dB 
300 
* 


kHz 


Slew Rate 
0.1 
* 


V/~s 


Settling Time: 0.1 % 
Vo = 10V Step 
85 
::: 
~s 
0.01% 
Vo = 10V Step 
88 
* 
~s 


Overload 
Recovery Time 
50% Overdrive 
7 
::: 
~s 


POWER SUPPLY 


Rated Voltage 
±15 
:(. 
V 


Voltage Range 
±1.35 
±18 
:(. 
:(. 
V 


Quiescent 
Current 
10 = OmA 
±160 
±185 
:(. 
* 
~A 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
:(. 
:(. 
°e 
Operation 
-55 
+125 
* 
* 


°e 
Storage 
-55 
+125 
* 
* 


°e 
Thermal 
Resistance, 
E>JA 


8-Pin DIP 
100 
* 


°elW 
SO-8 Surface-Mount 
150 
* 


°elW 
* Specification 
same as INA 132P. 


NOTES: (1) Includes effects of amplifier's 
input bias and offset currents. (2) 40kn 
resistors are ratio matched but have ±20% absolute value. (3) Includes effects 


of amplifier's 
input current noise and thermal noise contribution 
of resistor network. (4) Guaranteed 
by wafer test to 95% confidence 
level. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN'!I 


Burr-Brown Ie Data Book 
IE:lE:lI 


Or, Call Cuslomer Service aI1·800·548·6132 
(USA Only) 


SPECIFICATIONS: Vs = +SV 


At TA = +25°C, Vs = +SV, RL = 10kil 
connected to Vf12, and Reference 
Pin connected 
to Vs/2, unless otherwise 
noted. 


INA132P, 
U 
INA132PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OFFSET 
VOLTAGE(l) 
RTO 


Initial 
±150 
±500 
* 
±750 
~V 


vs Temperature 
±2 
* 


~V/"C 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Voltage Range 
0 
2(V+)-2 
* 
* 
V 


Common-Mode 
Rejection 
VcM=OVt08V, 
Rs=On 
76 
90 
70 
* 
dB 


OUTPUT 


Voltage, Positive 
RL = 100kn 
(V+)-1 
(V+)-Q.75 
* 
* 


V 


Negative 
RL = lookn 
+0.25 
+0.06 
* 
* 
V 


Positive 
RL = 10k(! 
(V+)-1 
(V+)-Q.8 
* 
* 


V 


Negative 
RL = 10k(! 
+0.25 
+0.12 
* 
* 


V 


POWER SUPPLY 


Rated Voltage 
+5 
* 
V 


Voltage Range 
+2.7 
+36 
* 
* 


V 


Quiescent 
Current 
10 = OmA 
±155 
±185 
* 
* 
~A 
* Specification 
same as INA132P. 


NOTE: (1) Include effects of amplifier's 
input bias and offset currents. 


A 
ELECTROSTATIC 
J.Ua. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


BURR 
- BROWNe 


1E3E31 
Burr-Brown Ie Data Book 


Supply Voltage, V+ to V- 
.. 
36V 
Input Voltage 
Range.. 
. 
±80V 
Output Short-Circuit 
(to ground) 
Continuous 
Operating 
Temperature 
-55°C 
to +125°C 
Storage Temperature.. 
. 
-55°C 
to +125°C 


Junction Temperature 
+150°C 


Lead Temperature 
(soldering, 
10s) 
+300°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


INA132PA 
8-Pin Plastic DIP 
006 
-4O"C to +85°C 


INA132P 
8-Pin Plastic DIP 
006 
-40°C 
to +85°C 


INA132UA 
SO-8 Surface-Mount 
182 
-40°C 
to +85°C 


INA132U 
SO~8 Surface-Mount 
182 
-40°C 
to +85°C 


•• 


BURR - BROWN® 
IElElI 
INA134 
INA2134 


AUDIO DIFFERENTIAL LINE RECEIVERS 
OdS (G = 1) 


• 
SINGLE 
AND DUAL VERSIONS 


• 
LOW DISTORTION: 
0.0005% 
at f = 1kHz 


• 
HIGH SLEW RATE: 14V/J..ls 


• 
FAST SETILING 
TIME: 3J..lSto 0.01% 


• 
WIDE SUPPLY 
RANGE: ±4V to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
2.9mA 
max 


• 
HIGH CMRR: 90dB 


• 
FIXED GAIN = OdB (1VN) 


• 
PACKAGES-SINGLE: 
8-PIN DIP, SO-8 


DUAL: 14-PIN DIP, SO-14 
DESCRIPTION 


The INAl34 
and INA2134 are differential 
line receiv- 


ers consisting 
of high performance 
op amps with on- 


chip precision 
resistors. 
They are fully specified 
for 
high performance 
audio applications 
and have excel- 


lent 
ac 
specifications, 
including 
low 
distortion 
(0.0005% at 1kHz) and high slew rate (l4V/lls), 
assur- 


ing good dynamic response. 
In addition, wide output 
voltage swing and high output drive capability 
allow 
use in a wide variety of demanding 
applications. 
The 
dual version features completely independent 
circuitry 
for lowest 
crosstalk 
and freedom 
from interaction, 
even when overdriven 
or overloaded. 


The INA134 and INA2134 on-chip resistors are laser 
trimmed 
for 
accurate 
gain 
and 
optimum 
common-mode 
rejection. Furthermore, 
excellent TCR 
tracking of the resistors maintains 
gain accuracy 
and 
common-mode 
rejection over temperature. 
Operation 
is guaranteed 
from ±4V to ±18V 
(8V to 36V total 


supply). 


The 
INA134 
is available 
in 8-pin 
DIP 
and 
SO-8 
surface-mount 
packages. 
The 
INA2134 
comes 
in 
14-pin DIP and SO-14 surface-mount 
packages. Both 
are specified for operation over the extended industrial 
temperature 
range, --40°C to +85°C. 


• 
AUDIO 
DIFFERENTIAL 
LINE RECEIVER 


• 
SUMMING 
AMPLIFIER 


• 
UNITY-GAIN 
INVERTING 
AMPLIFIER 


• 
PSEUDOGROUND 
GENERATOR 


• 
INSTRUMENTATION 
BUILDING 
BLOCK 


• 
CURRENT 
SHUNT 
MONITOR 


• 
VOLTAGE-CONTROLLED 
CURRENT 
SOURCE 


• 
GROUND 
LOOP ELIMINATOR 


BURR-BROWN~ 
I~~I 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS: Vs = ±18V 


INA134PA. 
UA 
INA2134PA. 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


AUDIO 
PERFORMANCE 


Total Harmonic 
Distortion + Noise. f = 1kHz 
VIN = 10Vrms 
0.0005 
"10 


Noise Floor<l) 
20kHz BW 
-100 
dBu 
Headroom(l} 
THD+N < 1% 
+23 
dBu 


FREQUENCY 
RESPONSE 
'lI::t 


Small-Signal 
Bandwidth 
3.1 
MHz 
M 
Slew Rate 
14 
Vlus 
""'" 
Settling Time: 0.1% 
10V Slep, CL = 100pF 
2 
US 
N 
0.01"10 
10V Step, CL = 100pF 
3 
US 
Overload 
Recovery Time 
50% Overdrive 
3 
US 
'lI::t 


Channel Separation 
(dual), 1= 1kHz 
117 
dB 
M 
OUTPUT 
NOISE VOLTAGE!') 
""'" 


f = 20Hz to 20kHz 
7 
IlVrms 
« 


f = 1kHz 
52 
nViM 
Z 
OFFSET VOLTAGE!') 
- 
Input Offset Voltage 
VCM = OV 
±100 
±1000 
uV 
vs Temperature 
Specified Temperature 
Range 
±2 
uV/oC 


vs Power Supply 
Vs = ±4V to ±18V 
±5 
±60 
uVN 
, 


INPUT 
Common-Mode Voltage Range: Positive 
Vo = OV 
2(V+)-5 
2(V+)-4 
V 


Negative 
Vo = OV 
2(V-)+5 
2(V-)+2 
V 
en 
Differential 
Voltage Range 
See Typical GUlve 
II: 
Common-Mode 
Rejection 
VCM = ±31V, Rs = on 
74 
90 
dB 
W 
Impedance(4) 


Differential 
50 
kn 
u: 


Common-Mode 
50 
kn 


GAIN 
..J 


Initial 
1 
VN 
c.. 


Error 
Vo = -16V 
10 16V 
±O.02 
to.1 
"10 
:= 
vs Temperature 
±1 
±10 
ppm/"C 
« 
Nonlinearity 
Vo = -16V 
10 16V 
0.0001 
"10 


OUTPUT 
Z 


Voltage Output, Positive 
(V+)-2 
(V+)-1.8 
V 
0 


Negative 
(V-)+2 
(V-)+1.6 
V 


~ 


Current Limit, Continuous 
to Common 
±60 
mA 
Capacitive 
Load (Stable Operation) 
500 
pF 


POWER SUPPLY 
~ 


Rated Voltage 
±18 
V 
Z 


Voltage 
Range 
±4 
±18 
V 
W 


Quiescent 
Current (per Amplifier) 
10= 0 
±2.4 
±2.9 
mA 
:= 
TEMPERATURE 
RANGE 
:J 
Specification 
Range 
-40 
85 
°C 
Operation 
Range 
-55 
125 
°C 
II: 


Storage 
Range 
-55 
125 
°C 
•••• 


Thermal 
Resistance, 
8JA 
en 


8-Pin DIP 
100 
°CIW 
Z 
SO-8 Surface-Mount 
150 
°CIW 
- 
14-Pin DIP 
80 
°CIW 
SO-14 Surface-Mount 
100 
°CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems . 


•:U~;;'.N• 
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Ie Data Book 


Supply Voltage, V+ to V- 
40V 


Input 
Voltage 
Range 
±80V 
Output Short·Circuit 
(to ground)(2) 
Continuous 


Operating 
Temperature 
-55°C 
to +125°C 


Storage 
Temperature 
-55°C 
to +125°C 


Junction 
Temperature 
' 
+ 15<Y'C 


Lead 
Temperature 
(soldering, 
105) 
+300°C 


PACKAGE 
SPECIFICATION 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


Single 
INA134PA 
B-Pin DIP 
006 
-40°C to +B5°C 


INA134UA 
80-8 
Surface-Mount 
1B2 
-40°C to +85°C 


Dual 
INA2134PA 
14-Pin DIP 
010 
-40°C 
to +85°C 


INA2134UA 
80-14 
Surface-Mount 
235 
-40°C to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. Failure to observe proper ha~dling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR 
- BROWNlII 


1E3IE,1I 


BURR - BROWN® 
IElElI 
INA137 


INA2137 


AUDIO DIFFERENTIAL LINE RECEIVERS 


+6dB (G = 1/2 or 2) 


• 
SINGLE 
AND DUAL VERSIONS 


• 
LOW DISTORTION: 
0.0005% 
at f = 1kHz 


• 
HIGH SLEW 
RATE: 
14V/flS 


• 
FAST SETTLING 
TIME: 
3flS to 0.01% 


• 
WIDE SUPPLY 
RANGE: 
±4V to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
2.9mA 
max 


• 
HIGH CMRR: 
90dB 


• 
FIXED GAIN = ±6dB 


• 
PACKAGES-SINGLE: 
8-PIN DIP, SO-8 


DUAL: 
14-PIN DIP, SO-14 
DESCRIPTION 


The INAI37 and INA2137 are differential line receivers 
consisting of high performance 
op amps with on-chip 
precision 
resistors. They are fully specified 
for high 
performance 
audio applications 
and have excellent ac 
specifications, 
including 
low distortion 
(0.0005% 
at 
1kHz) and high slew rate (14V/~s), 
assuring 
good 
dynamic 
response. 
In addition, 
wide output 
voltage 


swing and high output drive capability allow use in a 
wide variety of demanding applications. The dual ver- 
sion features completely independent circuitry for low- 
est crosstalk and freedom from interaction, even when 
overdriven or overloaded. 


The INA137 and INA2137 on-chip resistors are laser 
trimmed 
for 
accurate 
gain 
and 
optimum 
common-mode 
rejection. Furthermore, 
excellent TCR 
tracking of the resistors maintains 
gain accuracy 
and 
common-mode 
rejection over temperature. 
Operation 
is guaranteed 
from ±4V to ±18V 
(8V to 36V total 


supply). 


The 
INAI37 
is available 
in 8-pin 
DIP 
and 50-8 
surface-mount 
packages. 
The 
INA2137 
comes 
in 
14-pin DIP and 50-14 
surface-mount 
packages. Both 


arc specified 
for operation 
over the extended 
industrial 
temperature 
range, -40°C 
to +85°C. 


• 
AUDIO 
DIFFERENTIAL 
LINE RECEIVER 


• 
G = 1/2 OR G = 2 AMPLIFIER 


• 
INSTRUMENTATION 
BUILDING 
BLOCK 


• 
CURRENT 
SHUNT 
MONITOR 


• 
VOLTAGE-CONTROLLED 
CURRENT 
SOURCE 


• 
GROUND 
LOOP ELIMINATOR 


BURR - BROWN_ 
'ElEI, 


International Airport Industrial Park: • Mailing Address: PO Box 11400,Tucson, AZ 85734 • Street Address: 6730 S. Tucson Blvd., Tucson, AZ 85106 • Tel: (520) 74fr1111 
• Twx: 910-952.1111 


Inlemet: http11www.borr-brown.comI 
• FAXLine: (BOO)548-6133 (USICanada Only) • Cable: BBRCORP • Telex: _91 
• FAX: (520) 889-1510 • Immediate Product Info: (BOO)548-6132 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS: Vs = ±18V 


tNA137PA, 
UA 
INA2137PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


AUDIO 
PERFORMANCE 


Total 
Harmonic 
Distortion + Noise, 
f = 1kHz 
V1N = 10Vrms 
0.0005 
% 


Noise 
Floor, 
RTO(l) 
20kHz BW 
-106 
dBu 
Headroom, 
RTO(l) 
THD+N 
< 1% 
+23 
- 
dBu 


FREQUENCY 
RESPONSE 


Small-Signal 
Bandwidth 
4.0 
MHz 
Slew Rate 
14 
VI~s 


Settling Time: 
0.1 % 
10V Step, CL = 100pF 
2 
~s 
0.01% 
10V Step, CL = 100pF 
3 
~s 
Overload 
Recovery 
Time 
50% Overdrive 
3 
~s 
Channel 
Separation 
(dual). f = 1kHz 
123 
dB 


OUTPUT 
NOISE VOLTAGE(2) 


f = 20Hz to 20kHz 
3.5 
~Vrms 


f = 1kHz 
26 
nVNHz 


OFFSET 
VOLTAGE!') 
RTO 


Input Offset Voltage 
VCM = OV 
±100 
±1000 
~V 
vs Temperature 
Specified 
Temperature 
Range 
±2 
~V/'C 
vs Power 
Supply 
Vs = ±4V to ±18V 
±5 
±60 
IlVN 


INPUT 


Common-Mode 
Voltage 
Range: 
Positive 
Vo = OV 
3(V+)-7.5 
3(V+)-{; 
V 


Negative 
Vo = OV 
3(V-)+7.5 
3(V-)+3 
V 
Differential 
Voltage 
Range 
See Typical 
Curve 
Common-Mode 
Rejection 
VCM = ±46.5V, 
Rs = on 
74 
90 
dB 
Impedance<") 


Differential 
24 
kn 
Common-Mode 
18 
kn 


GAIN 


Initial 
0.5 
VN 
Error 
Vo = -10V 
to 10V 
±D.01 
±D.l 
% 


vs Temperature 
±1 
±10 
ppml'C 
Nonlinearity 
Vo = -10V 
to 10V 
0.0001 
% 


OUTPUT 


Voltage 
Output, 
Positive 
(V+)-2 
(V+)-1.8 
V 


Negative 
(V-)+2 
(V-)+1.6 
V 
Current 
Limit, Continuous 
to Common 
±60 
mA 
Capacitive 
Load (Stable 
Operation) 
500 
pF 


POWER SUPPLY 
Rated Voltage 
±18 
V 
Voltage 
Range 
±4 
±18 
V 
Quiescent 
Current 
(per Amplifier) 
10= 0 
±2.4 
±2.9 
mA 


TEMPERATURE 
RANGE 


Specification 
Range 
-40 
85 


"C 


Operation 
Range 
-55 
125 
'C 
Storage 
Range 
-55 
125 
'C 
Thermal 
Resistance, 
BJA 


8-Pin DIP 
100 
'CIW 
SO-8 
Surface-Mount 
150 
'CIW 
14-Pin DIP 
80 
'CIW 
SO-14 
Surface-Mount 
100 
'CIW 


RTO = Referred 
to Output. 


NOTES: 
(1) 
dBu 
= 
2010g 
(Vrms/0.7746). 
(2) 
Includes 
effects 
of 
amplifier's 
input 
current 
noise 
and 
thermal 
noise 
contribution 
of 
resistor 
network. 
(3) Includes 
effects of amplifier's 
input bias and offset currents. 
(4) Internal 
resistors are ratio matched 
but have ±25% 
absolute 
value. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


Supply Voltage, V+ to V- 
40V 


Input Voltage Range.. 
. 
±80V 
Output Short-Circuit 
(to ground)(2) 
Continuous 
Operating Temperature. 
. 
-55°C 
to +125°C 
Storage Temperature 
-55°C 
to +125°C 
Junction Temperature.. 
. 
+1S00C 


Lead Temperature 
(soldering, 
105).. 
.. 
+300"C 


NOTE: 
(1) Stresses above these ratings may cause permanent damage. 
(2) One channel per package. 


PACKAGE 
SPECIFICATION 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


Single 
INA137PA 
8·Pin DIP 
006 
-4O"C to +85°C 
INA137UA 
80·8 
Surface-Mount 
182 
-400C to +85°C 


Dual 
INA2137PA 
14·Pin DIP 
010 
-40°C 
to +85°C 


INA2137UA 
80-14 
Surface-Mount 
235 
-40°C to +85°C 


BURR-BROWN_ 
I~~I 
Burr-Brown 
Ie Data Book 


A 
ELECTROSTATIC 
J.J:iia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR-BROWN® 
IElElI 


Precision, 
Low Power, G = 10, 100 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW OFFSET VOLTAGE: 
50llV max 


• 
LOW DRIFT: 0.51lVI"C max 


• 
ACCURATE 
GAIN: ±O.05% at G = 10 


• 
LOW INPUT BIAS CURRENT: 
5nA max 


• 
HIGH CMR: 117dB min 


• 
INPUTS PROTECTED 
TO ±40V 


• 
WIDE SUPPLY 
RANGE: ±2.25 to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
750JlA 


• 
8-PIN PLASTIC 
DIP, SO-8 


• 
BRIDGE AMPLIFIER 


• 
THERMOCOUPLE 
AMPLIFIER 


• 
RTD SENSOR AMPLIFIER 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISITION 


The INAl41 
is a low power, general purpose instru- 
mentation 
amplifier 
offering 
excellent 
accuracy. 
Its 
versatile 3-op amp design and small size make it ideal 
for a wide range 
of applications. 
Current-feedback 
input circuitry provides wide bandwidth 
even at high 
gain (200kHz at G = 100). 


Simple pin connections 
set an accurate gain of 10 or 
100YIV without external resistors. Internal input pro- 
tection can withstand 
up to ±40Y without damage. 


The INA141 
is laser trimmed 
for very low offset 
voltage (50IlY), drift (0.5IlY/°C) 
and high common- 
mode rejection 
(l17dB 
at G = 100). It operates 
with 
power 
supplies 
as low 
as ±2.25Y, 
and 
quiescent 
current 
is only 
750IlA-ideal 
for battery 
operated 
systems. 


The INAl41 
is available 
in 8-pin plastic 
DIP, and 
SO-8 surface-mount 
packages, specified for the --40°C 
to +85°C temperature 
range. 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 
11400, Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
BlVd" 
Tucson, 
AZ 
85706 
• Tel: 
(520) 746-1111 
• Twx: 
910-952.1111 


Internet: 
http:/twww.burr-brown.coml 
• FAXLine: 
(800) 548-6133 
(Us/Canada 
Only) 
• Cable: 
BBRCOR? 
• Telex: 
066-6491 
• FAX: 
(520) 889-1510 
• Immediate 
Product 
Info: 
(800) 548-6132 


BURR-BROWN~ 
":::lEU 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


INA141P. 
U 
INA141PA. 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, RT! 
G = 100 
±20 
±50 
* 


±125 
~V 
G= 10 
±50 
±100 
* 


±250 
~V 


V$ Temperature 
G = 100 
±0.2 
±O.5 
* 
±1.5 
~VloC 
G = 10<') 
±0.5 
±2 
* 


±2.5 
~VfOC 


V$ Power Supply 
Vs = ±2.25 to ±18V. G = 100 
±0.4 
±1 
* 


±3 
~VN 
G= 10 
±2 
±10 
* 


±20 
~VN 


Long-Tem 
Stability 
G = 100 
0.2 
* 
~Vlmo 
G= 10 
0.5 
* 
JiV/mo 


Impedance, 
Differential 
10" 
112 
* 
011 pF 
Common-Mode 
10" 
119 
* 
011 pF 


Common-Mode 
Voltage Range(l) 
Vo=OV 
(V+)-2 
(V+)-I.4 
',- 
* 
V 
(V-) + 2 
(V-) + 1.7 
::: 
* 
V 
.•.. 


Safe Input Voltage 
±40 
* 
V 
~ 
Common-Mode 
Rejection 
VCM = ±13V. ARs = lIill 
.•.. 
G= 100 
117 
125 
110 
120 
dB 
« 
G= 
10 
100 
106 
93 
100 
dB 


BIAS CURRENT 
±2 
±5 
* 


±10 
nA 
Z 


vs Temperature 
±30 
* 


pArC 
- 
Offset Current 
±1 
±5 
* 
±10 
nA 
vs Temperature 
±30 
* 


pArC 


NOISE VOLTAGE. 
RTI 
, 


t= 
10Hz 
G= 
100, Rs=OO 
10 
* 
nVl~ 
f = 100Hz 
8 
* 
nVl~ 
1= 1kHz 
8 
* 
nVl~ 
CJ) 
fa=O.IHzto 
10Hz 
0.2 
* 
~0~ 
a: 
f= 
10Hz 
G=10,Rs=OO 
22 
* 
f = 100Hz 
13 
* 
nVl~ 
W 
f= 1kHz 
12 
* 
nVl~ 
u:: 
fa= O.IHz to 10Hz 
0.6 
* 
~Vp-p 
Noise Current 
::i 
f = 10Hz 
0.9 
* 
pAl~ 
f= 1kHz 
0.3 
* 
pAl~ 
a. 


fe=O.1Hzto 
10Hz 
30 
* 
pAp-p 
:E 
GAIN 
« 
Gain Error 
Vo =±13.6V, 
G = 100 
±O.03 
±0.075 
* 
±0.15 
% 


G = 10 
±O.OI 
±0.05 
* 


±0.15 
% 
Z 
Gain vs Temperature(2) 
G = 10, 100 
±2 
±10 
* 
* 
ppm/"C 


Nonlinearity 
G = 100 
±0.0005 
±0.002 
:I: 
±0.004 
% of FSR 
0 
G = 10 
±O.0003 
±0.001 
* 
±0.002 
%01 FSR 


~ 
OUTPUT 
Voltage: Positive 
RL = 10kU 
(V+)-l.4 
(V+) -0.9 
* 
* 


V 


Negative 
RL = 10kU 
(V-) + 1.4 
(V-) +0.9 
* 
* 
V 
~ 
Load Capacitance 
Stability 
1000 
* 


pF 
Z 
Short-Circuit 
Current 
+61-15 
* 


mA 
W 
FREQUENCY 
RESPONSE 
:E 
Bandwidth, -3dB 
G= 100 
200 
* 
kHz 
G = 10 
1 
* 
MHz 
:) 
Slew Rate 
Vo=±10V,G=10 
4 
* 
V/~s 
a: 
Settling Time, 0.01 % 
Vo=±5V, 
G = 100 
9 
* 
~s 
G = 10 
7 
* 
~s 
I- 


Overload Recovery 
50% Overdrive 
4 
* 
~s 
CJ) 
POWER SUPPLY 
Z 
Voltage Range 
±2.25 
±15 
±18 
* 
* 
* 
V 
- 
Current. Total 
V1N= ov 
±750 
±800 
* 
* 
~ 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
* 
* 


°c 
Operating 
-40 
125 
I 
* 
* 


°C 
8JA 
8-Pin DIP 
80 
* 


°CIW 
SO-8S0IC 
150 
* 


°CIW 
* Specification 
same as INA141P. U. 


NOTE: (1) Input common-mode 
range varies with output voltage-see 
typical curves. (2) Guaranteed 
by wafer test. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN~ 
1E3E31 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


.Jl!6a. DISCHARGE SENSITIVITY 


6 
Va 


5 
Ref 


Supply Voltage 
±18V 


Analog 
Input 
Voltage 
Range 
±4QV 


Output Short·Circuit 
(to ground) 
Continuous 
Operating Temperature 
-40°C 
to +125°C 
Storage Temperature.. 
. 
-40°C 
to +125°C 
Junction 
Temperature 
+150°C 


Lead 
Temperature 
(soldering, 
105) 
+300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


INA141PA 
8·Pin 
Plastic 
DIP 
006 
-40°C 
to +85°C 


INA141P 
B-Pin 
Plastic 
DIP 
006 
-40°C 
to +85°C 


INA141UA 
SO·8 Surtace-Mount 
182 
-40QC 
to +85°C 


INA141U 
80-8 
Surface-Mount 
182 
-40°C 
to +85°C 


BURR-BROWN~ 


Burr-Brown Ie Data Book 
11:31:31 


BURR - BROWN® 
IElElI 


Dual, Low Power 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW OFFSET VOLTAGE: 
5011Vmax 


• 
LOW DRIFT: O.511V/"Cmax 


• 
LOW INPUT BIAS CURRENT: 
5nA max 


• 
HIGH CMR: 120dB min 


• 
INPUTS PROTECTED 
TO ±40V 


• 
WIDE SUPPLY 
RANGE: ±2.25V to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
700!J.AIIA 


• 
16-PIN PLASTIC DIP, SOL-16 


The INA2128 
is a dual, low power, general purpose 


instrumentation 
amplifier offering excellent accuracy. 
Its versatile 
3-op amp design and small size make it 


ideal for a wide range of applications. Current-feedback 
input circuitry provides wide bandwidth 
even at high 


gain (200kHz at G = 100). 


A single external resistor sets any gain from I to 10,000. 
Internal 
input protection 
can withstand 
up to ±40V 
without damage. 


The INA2128 
is laser trimmed 
for very low offset 


voltage (5011V), drift (0.511V/°C) 
and high common- 
mode rejection 
(120dB at G ~ 100). It operates 
with 
power supplies as low as ±2.25V, and quiescent current 
is only 70011A per lA-ideal 
for battery operated and 


multiple-channel 
systems. 


The INA2128 
is available 
in 16-pin plastic DIP, and 
SOL-16 
surface-mount 
packages, 
specified 
for the 


-40°C 
to +85°C temperature 
range. 


• 
SENSOR 
AMPLIFIER 
THERMOCOUPLE, 
RTD, BRIDGE 


• 
MEDICAL 
INSTRUMENTATION 


• 
MULTIPLE-CHANNEL 
SYSTEMS 


• 
BATTERY 
OPERATED 
EQUIPMENT 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO 80111400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: 
(520) 
746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXlIne: 
(800) 
548-6133 
(Us/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: (520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 


BURR· 
BROWNe 


IElElI 


INA2128P, 
U 
INA2128PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


±25±lOOIG 
1±125±lOOOIG 
Offset Voltage, RTI 


Initial 
T.=+25°C 
±10±looIG 
±50±5OOIG 
~V 
vs Temperature 
TA=TMINtoTMAX 
±0.2± 
2JG 
±O,5±20IG 
±O,2 ± 5/G 
±1 ±201G 
~vrc 
vs Power Supply 
Vs=±2.25Vto±18V 
±0.2±20IG 
±1 ±loolG 
* 
±2±200IG 
~VN 


Long-Term Stability 
±0.1 ±3IG 
* 
~Vlmo 


Impedance, 
Differential 
1010 112 
* 
nil 
pF 


Common-Mode 
10" 
119 
* 
nil 
pF 


Common-Mode 
Voltage Range(l) 
Vo = OV 
(V+)-2 
(V+) -1.4 
',' 
:(. 
V 
(V-)+2 
(V-) + 1.7 
* 
* 
V 
Safe Input Voltage 
±40 
* 
V 
Common-Mode 
Rejection 
VCM = ±13V, 6Rs= 
lkn 
G=l 
80 
86 
73 
* 
dB 


G=10 
100 
106 
93 
* 
dB 
G=loo 
120 
125 
110 
* 
dB 
G=looo 
120 
130 
110 
<- 
dB 


BIAS CURRENT 
±2 
±5 
* 


±10 
nA 
vs Temperature 
±30 
* 
pArC 
Offset Current 
±1 
±5 
* 


±10 
nA 
vs Temperature 
±30 
* 
pArC 


NOISE VOLTAGE, 
RTI 
G= 
1000, Rs=On 
1= 10Hz 
10 
* 
nVl..JHz 
1= 100Hz 
8 
* 
nVl..JHz 
1= 1kHz 
8 
:;: 
nVl..JHz 


fe=O.1Hzto10Hz 
0.2 
* 
~Vp-p 


Noise Current 
1=10Hz 
0.9 
:I: 
pAl-!lli 


l=lkHz 
0.3 
',' 
pAl~Hz 


1.=0.lHzt010Hz 
30 
:;: 
pAp-p 


GAIN 
Gain Equation 
1 + (50knJRG) 
* 
VN 


Range of Gain 
1 
10000 
* 
* 
VN 
Gain Error 
G=l 
±0.01 
±0.024 
* 


±O,l 
% 


G=10 
±0.02 
±O.4 
* 
±0.5 
% 


G=loo 
±0.05 
±O,5 
* 
±0.7 
% 


G=looo 
±O,5 
±1 
* 
±2 
% 


Gain vs Temperature(2) 
G=l 
±1 
±10 
* 
* 
ppml"C 
501<0 Resistance(2,3) 
±25 
±1OO 
* 
* 
ppml"C 
Nonlinearity 
Vo = ±13.6V, G=1 
±0.0001 
±0.001 
* 


±O,002 
%01 FSR 
G=10 
±O,0003 
±0.002 
* 


±0.004 
%01 FSR 
G=loo 
±O,0005 
±0.002 
* 


±O,OO4 
%ofFSR 


G=looo 
±0.001 
(Note 4) 
* 
* 


%ofFSR 


OUTPUT 
Voltage: Positive 
RL = 10kn 
(V+)-l.4 
(V+)-0.9 
* 
* 
V 
Negative 
RL = 10kn 
(V-) + 1.4 
(V-) + 0.8 
* 
* 
V 


Load Capacitance 
Stability 
1000 
* 
pF 


Short-Circuit 
Current 
+61-15 
* 


mA 


FREQUENCY 
RESPONSE 


Bandwidth, -3dB 
G=l 
1.3 
* 
MHz 
G=10 
700 
* 
kHz 
G=100 
200 
* 
kHz 
G=looo 
20 
* 
kHz 
Slew Rate 
Vo = ±10V, G=10 
4 
* 


VI~s 
Settling Time, 0.01% 
G=l 
7 
* 
~s 
G=10 
7 
* 


~s 
G=1oo 
9 
* 
~s 
G=looo 
80 
* 


~s 
Overload Recovery 
50% Overdrive 
4 
* 
~s 


POWER SUPPLY 
Voltage Range 
±2.25 
±15 
±18 
',' 
* 
* 
V 
Current, Total 
VIN= 
OV 
±1.4 
±1.5 
* 
* 
mA 


TEMPERATURE 
RANGE 
Specification 
-40 
85 
* 
* 


°C 
Operating 
-40 
125 
* 
* 


°C 


°JA 
80 
* 


°CIW 
* Specification 
same as INA2128P, u. 


NOTE: (1) Input common-mode 
range varies with output voltage-see 
typical curves. (2) Guaranteed 
by wafer test. (3) Temperature 
coefficient of the "SOkO."term in 
the gain equation. (4) Nonlinearity measurements 
in G = 1000 are dominated 
by noise. Typical nonlinearity is ±O.OO1%. 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 
A 
ELECTROSTATIC 
i.!tJiJ. DISCHARGE SENSITIVITY 


ViNA 


ViNA 


RGA 


RGA 


Ref A 


VOA 


SenseA 


V- 
8 


Supply Voltage. 
. 
±18V 
Analog Input Voltage Range. 
. 
±40V 


Output 
Short-Circuit 
(to ground).. 
. 
Continuous 
Operating Temperature 
-40°C 
to +125°C 
Storage Temperature.. 
. 
-400C to +125°C 
Junction Temperature.. 
. 
+150°C 


Lead 
Temperature 
(soldering, 
105).. 
. 
+300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


PRODUCT 


INA2128PA 
INA2128P 
INA2128UA 
INA2128U 


PACKAGE 
DRAWING 
NUMBERI') 


180 
180 
211 
211 


-4QOC 
to +85°C 


-40°C to +85°C 
-40°C to +85°C . 
-4O"C to +85°C 


16-Pin Plastic DIP 


16-Pin 
Plastic 
DIP 
SOL·16 Surtace-Mount 
SOL-16 Surtace-Mount 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, 
please 
see end of data 
~" 


sheet, or Appendix 
C of Burr-Brown Ie Data Book. 
V I 
a::: 
Wu: 
...J 
Q. 


:a=«zo 


~~Zw 
:a= 
::::) 
a:::I- 
enZ 


The information provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or systems. 


BURR 
- BROWN~ 


1E3E31 
Burr-Brown Ie Data Book 


BURR - BROWN® 
IElElI 


Dual, Low Power, G = 10, 100 
INSTRUMENTATION 
AMPLIFIER 


• 
LOW OFFSET VOLTAGE: 
50~V max 


• 
LOW DRIFT: 0.5~Vf'C 
max 


• 
EXCELLENT 
GAIN ACCURACY: 


±O.05% max at G = 10 


• 
LOW INPUT BIAS CURRENT: 
5nA max 


• 
HIGH CMR: 117dB min (G = 100) 


• 
INPUTS PROTECTED 
TO ±40V 


• 
WIDE SUPPLY 
RANGE: ±2.25V to ±laV 


• 
LOW QUIESCENT 
CURRENT: 
750~AIIA 


• 
16-PIN PLASTIC 
DIP, SOL-16 


• 
SENSOR 
AMPLIFIER 
THERMOCOUPLE, 
RTD, BRIDGE 


• 
MEDICAL 
INSTRUMENTATION 


• 
MULTIPLE 
CHANNEL 
SYSTEMS 


G= 10 
or 
100 


G = 10 


or 
100 


The INA2l41 
is a low power, 
dual instrumentation 


amplifier 
offering 
excellent 
accuracy. 
Its versatile 
3-op amp design 
and small size make it ideal for a 
wide range of applications. 
Current-feedback 
input 


circuitry 
provides 
wide bandwidth 
even at high gain 
(200kHz 
at G = 100). 


Simple pin connections 
set an accurate gain of 10 or 
100VN 
without external resistors. Internal input pro- 


tection can withstand 
up to ±40V without damage. 


The INA2141 
is laser trimmed 
for very low offset 
voltage (50Jl V), drift (O.5JlVf°C) and high common- 
mode rejection 
(117dB at G = 100). It operates with 
power supplies as low as ±2.25V, 
and quiescent 
cur- 


rent is only 750JlA per amplifier-ideal 
for battery 
operated 
systems. 


Packages 
are 
16-pin 
plastic 
DIP, 
and 
SOL-16 
surface-mount, 
specified 
for the -40°C 
to +85°C 
temperature 
range. 


BURR-BROWN_ 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


INA2141P, 
U 
INA2141PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offsel Vollage, RTI 
G= 100 
±20 
±50 
* 


±125 
~V 
G = 10 
±50 
±1oo 
* 
±250 
~V 
vs Temperature 
G= 
100 
±0,2 
±O.5 
* 
±1.5 
~VI"C 
G = 10(2) 
±0.5 
±2 
* 
±5 
~VI"C 
vs Power Supply 
Vs = ±2.25 to ±18V, G = 100 
±1 
±2 
* 
±5 
~VN 
G = 10 
±2 
±10 
* 


±20 
~VN 
Long- Tarm Stability 
G= 100 
0.2 
* 
~Vlmo 
G = 10 
0.5 
* 
llV/mo 


Impedance, 
Differential 
10'0112 
* 
011 pF 
Common-Mode 
10'0119 
* 
011 pF 
Common-Mode 
Voltage Range(1) 
Vo = OV 
(V+)-2 
(V+)-1.4 
* 
* 
V 
.•... 


(V-)+2 
(V-) + 1.7 
* 
* 
V 
oqo 


Safe Input Voltage 
±40 
* 


V 
.•... 


Common-Mode 
Rejection 
VCM = ±13V, ARs= 11<0 
C\I 
G= 100 
117 
125 
110 
120 
dB 
<C 
G = 10 
97 
106 
93 
100 
dB 


BIAS CURRENT 
±2 
±5 
* 


±10 
nA 
Z 


vs Temperature 
±30 
* 
pAl"C 
- 


Offset Current 
±1 
±5 
* 
±10 
nA 


vs Temperature 
±30 
* 
pAl"C 


NOISE VOLTAGE, 
RTI 
, 


1= 10Hz 
G=100,Rs=00 
10 
* 


nVl-IHz 


I = 100Hz 
8 
* 


nV/-IHz 


1= 1kHz 
8 
:I: 
nV/-IHz 
en 
fB= O.IHz to 10Hz 
0.2 
* 
~0~ 
1= 10Hz 
G = 10, Rs =00 
22 
* 
c: 


I = 100Hz 
13 
* 
nVl-IHz 
W 
1= 1kHz 
12 
* 
nVl-IHz 


u::: 
fa = O.IHz to 10Hz 
0.6 
* 
~Vp-p 
Noise Current 
1= 10Hz 
0.9 
* 
pAl-IHz 
..J 


1= 1kHz 
0.3 
* 
pAl-IHz 
C. 


fe= O.IHz to 10Hz 
30 
* 
pAp-p 
:= 
GAIN 
Gain Error 
Vo = ±13.6V, G = 100 
±O.03 
±0.075 
* 


±0.15 
% 
<C 


G= 10 
±O.01 
±0.05 
* 


±0.15 
% 
Z 
Gain vs Temperalure(2) 
G=10,100 
±2 
±10 
* 
* 
ppmrc 


Nonlinearity 
G = 100 
±O.0005 
±0.002 
',' 
±0.004 
%01 FSR 
0 
G= 10 
±O.0003 
±0.001 
* 
±0.002 
%01 FSR 


~ 


OUTPUT 
Voltage: Positive 
RL = 10k!) 
(V+)-1.4 
(V+) -0.9 
* 
* 
V 
Negative 
RL = 10k!) 
(V-) + 1.4 
(V-) +0.9 
* 
* 
V 
~ 
Load Capacitance 
Stability 
1000 
* 
pF 
Z 
Short-Circuit 
Current 
+61-15 
* 
mA 
W 
FREQUENCY 
RESPONSE 


Bandwidth, -3dB 
G= 
100 
200 
* 
kHz 
:= 
G = 10 
1 
* 
MHz 
;:) 
Slew Rate 
Vo=±10V, 
G = 10 
4 
* 
VI~s 
c: 
Settling Time. 0.01% 
Vo=±5V,G=1oo 
9 
* 
~s 
G= 
10 
7 
* 
~s 
I- 


Overload Recovery 
50% Overdrive 
4 
* 
~s 
en 
POWER SUPPLY 
Z 
Voltage Range 
±2.25 
±15 
±18 
* 
* 
* 
V 
- 
Current, Total 
V,N= OV 
±1.5 
±1.6 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification 
--40 
85 
* 
:I: 
"C 
Operating 
--40 
125 
* 
* 


"C 
eJA 
80 
* 


"CIW 
* Specification 
same as INA2141 P, U. 


NOTE: (1) Input common·mode 
range varies with output voltage-see 
typical curves. (2) Guaranteed 
by wafer test. 


BURR - BROWN_ 
,E:lE:I, 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 
A 
ELECTROSTATIC 
J.l!iia.. DISCHARGE SENSITIVITY 


Supply Voltage 
±18V 
Analog Input Voltage Range 
±4QV 
Output Short·Circuit 
(to ground) .. 
. 
Continuous 
Operating Temperature 
-40°C 
to +125°C 
Storage Temperature 
-40°C 
to +125°C 
Junction Temperature 
+1500C 
Lead Temperature 
(soldering, 
105) 
+3000C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(l) 
RANGE 


INA2141PA 
16·Pin Plastic DIP 
180 
-40°C 
to +85°C 


INA2141P 
16-Pin Plastic DIP 
180 
-4QoC to +85°C 


INA2141UA 
SOL-16 Surtace·Mount 
211 
-4QoC to +85°C 


INA2141U 
SOL-16 Surtace-Mount 
211 
-40°C 
to +85°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN<II 


Burr-Brown Ie Data Book 
1E3E31 


BURR - BROWN® 
113131 


High Speed 
PROGRAMMABLE GAIN AMPLIFIER 


• 
DIGITALLY 
PROGRAMMABLE 
GAIN: 
G = 1, 10, 100 


• 
LOW GAIN ERROR: 0.025% max 


• 
FAST SETILlNG: 
2.8j.lS to 0.01% 


• 
16-PIN PLASTIC 
AND CERAMIC 
DIP 


• 
DATA ACQUISITION 
AMPLIFIER 


• 
FIXED-GAIN 
AMPLIFIER 


• 
AUTOMATIC 
GAIN SCALING 


Common 
Force 


Common 
Sense 


6 
V1N1 


10 
Gain Adj. 


V1N2 


Gain Adj. 


V1N3 


The PGAI02 
is a high speed, digitally programmable- 
gain amplifier. 
CMOSfITL-compatible 
inputs select 


gains of I, 10 or 100VIV. Each gain has an indepen- 
dent input terminal, 
providing 
an input multiplexer 
function. 


On-chjp metal film gain-set resistors are laser-trimmed 
to provide excellent 
gain accuracy. 
High speed input 
circuitry allows multiplexing 
of high speed signals. 


The PGA 102 is available in l6-pin plastic and ceramic 
DIP packages. 
Commercial, 
industrial 
and military 
temperature 
range models are available. 


InternatIonal Airport Industrial Park' 
Mailing Address: PO Box 11400, Tucson, AZ 85734 • Street Address: 6730 S, Tucson Blvd., Tucson, AZ 85706 • Tel: (520) 746·1111 • Twx: 91()"952·1111 


Internet: http://www.burr-brown.coml 
• FAXLlne: (800) 548-6133 (Us/Canada Only) • Cable: BBRCORP • Telex: 066-6491 • FAX: (520) 889-1510 • Immediate Product Info: (800) 548-6132 


BURR-BROWNe 
IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


PGA102AG 
PGA 102BG, SG 
PGA102KP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


GAIN 
Inaccuracy(1) 
RL = 2kn, G = 1 
±0.007 
±0.02 
±0.OO3 
±0.01 
:;: 
:;: 
% 


G = 10 
±0.015 
±0.03 
±0.01 
±0.02 
:;: 
±0.05 
% 


G = 100 
±0.02 
±0.05 
±0.015 
±0.025 
* 
±0.06 
% 


vs Temperature 
G = 1 
±0.4 
±5 
* 


:;: 
* 


:;: 
ppm/oC 


G = 10 
±2 
±7 
<. 
., 
* 


:;: 
ppm/oC 


G = 100 
±7 
±20 
* 
* 
±9 
* 


ppm/oC 
Nonlinearity 
RL = 2kn, 
G = 1 
0.001 
0.003 
* 


:;: 
* 
* 
%ofFS 


G = 10 
0.002 
0.005 
* 
* 


:;: 
* 
%ofFS 


G = 100 
0.003 
0.01 
* 


:;: 
* 
* 
%ofFS 


RATED OUTPUT 
Voltage 
RL = 2kn 
±10 
±12.5 
:;: 
* 


:;: 
* 
V 


Current 
Your = 10V 
±5 
±10 
:;: 
* 


:;: 
* 
mA 


Short 
Circuit 
Current 
±10 
±25 
* 
* 


:;: 
:;: 
mA 
Output Resistance 
0.01 
* 


:;: 
n 


Load Capacitance 
For Stable Operation 
2000 
* 
* 


pF 


INPUT OFFSET VOLTAGE 
lnitial(2) 
G = 1 
±200 
±500 
±100 
±250 
:;: 
±1500 
~V 


G = 10 
±70 
±2OO 
±50 
±100 
:;: 
±eOo 
~V 


G = 100 
±70 
±200 
±50 
±100 
* 
±600 
~V 
vs Temperature 
G = 1 
±5 
±20 
:;: 
:;: 
±7 
±50 
~vrc 
G = 10 
±1 
±7 
* 
* 


±3 
±10 
~vrc 
G = 100 
±0.5 
±3 
:;: 
:;: 
±2 
±7 
~vrc 


vs Supply Voltage 
±5 < Vec < ±18V 


G = 1 
±30 
±70 
:;: 
:;: 
:;: 
:;: 
~VN 


G = 10 
±8 
±30 
:;: 
* 


:;: 
:;: 
~VN 


G = 100 
±8 
±30 
* 


:;: 
:;: 
:;: 
~VN 


INPUT BIAS CURRENT 
Initial 
TA = +25°C 
±20 
±50 
* 
* 
* 
* 
nA 


Over Temperature 
TAM1N 
to TAMAX 
±25 
±SO 
:;: 
<- 
:;: 
:;: 
nA 


ANALOG 
INPUT 
CHARACTERISTICS 


Voltage 
Range 
Linear Operation 
±10 
±12 
:;: 
:;: 
* 


:;: 
V 


Resistance 
7 X 10" 
:;: 
:;: 
n 


Capacitance 
4 
:;: 
:;: 
pF 


INPUT NOISE 


Voltage 
Noise 
fs = a.1Hz to 10Hz 
G = 1 
4.5 
* 


:;: 
~Vp-p 
G = 10 
1.5 
* 


:;: 
~Vp-p 
G = 100 
0.6 
* 


:;: 
~Vp-p 
Voltage 
Noise Density 
'0 = 1Hz, G = 1 
490 
* 
. 
:;: 
nV/'I'Hz 


G = 10 
178 
:;: 
:;: 
nV/'I'Hz 


G = 100 
83 
:;: 
:;: 
nvN"Hz 


fo = 10Hz, G = 1 
155 
* 


:;: 
nV/'I'Hz 


G = 10 
56 
* 


:;: 
nV/'"Hz 


G = 100 
20 
<. 
* 


nV/'I'Hz 


fo = 100Hz, G = 1 
93 
* 


:;: 
nV/'"Hz 


G = 100 
31 
:;: 
:;: 
nvt'I'Hz 


G=100 
18 
* 
* 


nV/'"Hz 


fo = 1kHz, G = 1 
79 
:;: 
:;: 
nvt,"Hz 
G = 10 
31 
:;: 
:;: 
nvt'"Hz 


G = 100 
18 
* 
* 
nV/,"Hz 


Current 
Noise 
'e = a.1Hz to 10Hz 
76 
* 
* 
PA~ 
Current 
Noise Density 
10 = 1Hz 
8.8 
:;: 
:;: 
pAl 
Hz 
fo= 
10Hz 
2.8 
* 
* 


pAl'ili 


fo= 
100Hz 
0.99 
* 
* 
pAl,Hz 


fo= 
1kHz 
0.43 
* 
* 
pAl'"Hz 


DYNAMIC 
RESPONSE 


±3dB 
Bandwidth 
Small 
Signal, 
G = 1 
1500 
* 
* 
kHz 


G = 10 
750 
* 
., 
kHz 


G = 100 
250 
* 
* 
kHz 


Full 
Power 
Bandwidth 
VOlfr= 
±10V, RL = 2kn 
160 
* 
* 
kHz 
Slew 
Rate 
Vour= 
±10V Step, 
RL= 2kn 
6 
9 
* 
* 


::: 
* 
V1~s 


BURR 
- BROWN~ 


Burr-Brown Ie Data Book 
IE:lE:lI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


PGA102AG 
PGA102BG 
PGA102KP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DYNAMIC 
RESPONSE 
(CONT) 


Settling Time (0.1%) 
VOUT = 10V Step, G = 1 
1.6 
* 
* 
llS 
G = 10 
2.2 
* 
* 
llS 
G = 100 
5.2 
* 
* 


llS 
Settling Time (0.01 %) 
VOUT 
= 10V Step, G = 1 
2.8 
* 
* 


llS 
G = 10 
2.8 
* 
* 


llS 
G = 100 
8.2 
* 


::: 
llS 
Over1oad Recovery 
50% Overdrive, 
G = 1 
2.5 
::: 
* 
lls 


Time, 0.1% 
(see Performance 
Curve) 
C\I 


CROSSTALK 
0 


DC 
±10V to Both Off Channels 
-155 
::: 
* 
dB 
""'" 


60Hz 
±10V to Both Off Channels 
-144 
* 
* 


dB 
<C 


DIGITAL 
INPUT 
" 
CHARACTERISTICS 
a. 


Input "Low" Threshold 
V1L(3) on Pin 1 or 2 
VLTC+0.8 
* 
* 
V 


Input "Low" Current 
1 
* 


::: 
llA 


Input "High" Threshold 
V1H(3) 
on Pin 1 or 2 
VLTC+2 
1 
* 
* 


:I: 
* 
V 
J 
Input "High" Current 
0.1 
1 
* 
* 
* 
* 


llA 


Logic Threshold 
Control 
VLTC on Pin 3 
-Vec 
Vcc - 4 
* 


::: 
:I: 
* 
V 
Switching Time(4) 
Between Channels 
1 
* 
* 


llS 
en 
POWER SUPPLY 
Rated Voltage 
±15 
* 


::: 
VDC 
a: 


Voltage Range 
±5 
±18 
* 
* 
* 
* 
VDC 
W 


Quiescent 
Current 
VOUT = OV 
±2.4 
±3.3 
>.: 
* 
* 
* 
mA 
u: 
No External Load, 
VOUT = ±10V 
±5.3 
* 
* 
mA 
..J 


TEMPERATURE 
RANGE 
a. 


Specification, 
KP Grade 
TAMIN 
to TAMAX 
0 
+70 
·C 
:E 
AG and BG Grades 
-25 
+85 
* 
* 


·C 
<C 
SG Grade 
-55 
+125 
·C 
Operating 
-55 
+125 
* 
* 
-25 
+85 
·C 
Z 
Storage 
-65 
+150 
>.: 
* 
-55 
+125 
·C 
0 
Thermal 
Resistance 
6JA 
100 
* 
* 


·CIW 
* Specification 
same as AG grade. 


NOTES: (1) Gain inaccuracy is the percent error between the actual and ideal gain selected. It may be externally adjusted to zero for gains of 10 and 100. (2) Offset 
voltage can be adjusted for anyone 
channel. Adjustment 
affects temperature 
drift by approximately 
±0.3~Vf'C 
for each 100~Vof 
offset adjusted. (3) Voltage on the 
logic threshold control pin, VLTC, adjusts the threshold for "Low" and "High" logic levels. (4) Total time to settle equals switching time plus settling time of the newly 
selected gain. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURA-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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V,N, 
(Xl) 


V,N2(X10) 


V,N3 (X100) 
8 


Power 
Supply 
±18V 
Input Voltage Range: Analog. 
. 
±Vcc 


Digital.. 
. 
(Vp1N 
3 - 
5.6V) 
to +Vcc 
Storage Temperature Range: G Package 
-65°C 
to +150°C 
P Package 
-55°C 
to +125°C 
Lead Temperature 
(soldering, 
1Os) .. 
. 
+300"C 


Output 
Short 
Circuit 
Duration 
Continuous 
to Common 


Junction 
Temperature: 
G 
Package. 
. 
+175°C 
P Package.. 
. 
+110°C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


PGA102AG 
16-Pin 
Hermetic 
DIP 
109 
-25°C 
to +85°C 
PGA102BG 
16-Pin 
Hermetic 
DIP 
109 
-25°C to +85°C 
PGA102SG 
16-Pin 
Hermetic 
DIP 
109 
-55°C 
to + 125°C 
PGA102KP 
16-Pin 
Plastic 
DIP 
180 
O°C 
to +70°C 


A 
ELECTROSTATIC 


B!J& DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 
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BURR-BROWN® 
IElElI 


Programmable Gain 


AMPLIFIER 


• 
DIGITALLY 
PROGRAMABLE 
GAINS: 
G=1, 10, 100VN 


• 
CMOSfTTL-COMPATIBLE 
INPUTS 


• 
LOW GAIN ERROR: 
±O.05% max, G=10 


• 
LOW OFFSET 
VOLTAGE 
DRIFT: 
21.tV/0C 


• 
LOW QUIESCENT 
CURRENT: 
2.6mA 


• 
LOW COST 
• 
8-PIN PLASTIC 
DIP, SO-8 PACKAGES 


• 
DATA 
ACQUISITION 
SYSTEMS 


• 
GENERAL 
PURPOSE 
ANALOG 
BOARDS 


• 
MEDICAL 
INSTRUMENTATION 


The PGAI03 
is a programmable-gain 
amplifier 
for 
general purpose applications. 
Gains of I, 10, or 100 are 
digitally 
selected by two CMOSrrTL-compatible 
in- 
puts. 
The 
PGAI03 
is ideal 
for 
systems 
that 
must 
handle wide dynamic 
range signals. 


The PGAI03's 
high speed circuitry provides 
fast set- 
tling time, even at G=100 (8~s to 0.01 %). Bandwidth 
is 250kHz 
at G=100, 
yet quiescent 
current 
is only 


2.6mA. 
It operates 
from 
±4.5Y 
to ±18Y 
power 


supplies. 


The PGAI03 
is available 
in 8-pin 
plastic 
DIP and 


SO-8 surface-mount 
packages, specified for the --40°C 
to +85°C temperature 
range. 


GAIN 
A, 
Ao 


1 
0 
0 
10 
0 
1 
100 
1 
0 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 746·1111 • Twx: 910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520) 889-1510 
• Immediate 
Product 
Info: 
(800) 548-6132 
jUe;je 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


PGA103P, 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, RTI 


G = 1 
T,.,= 
+25°C 
±2oo 
±15oo 
~V 
G = 10 
±100 
±500 
~V 
G = 100 
±1oo 
±500 
~V 


V$ Temperature 
T,.,= 
TMlN to TIlWl 


G = 1 
±5 
~VFC 
G = 10 
±2 
~VFC 
G = 100 
±2 
~VFC 
vs Power 
Supply 
Vs= ±4.5V to±18V 
G = 1 
30 
70 
~VN 
G = 10 
10 
35 
~VN 
G= 
100 
10 
35 
~VN 


Impedance 
~. 
10'112 
nit 
pF 


INPUT BIAS CURRENT 
Initial Bias Current 
±50 
±150 
nA 


V$ Temperature 
±100 
pArC 


NOISE VOLTAGE, 
RTI 
G _ 100, As - on 
1 = 10Hz 
16 
nV/vHZ 
1= 100Hz 
11 
nV/vHZ 
1= 1kHz 
11 
nV/vHZ 


fa= O.lHz to 10Hz 
0.6 
~Vp-p 


NOISE CURAENT 


1= 10Hz 
2.8 
pAlvHZ 


1= 1kHz 
0.3 
pAlvHZ 


fa= 
O.lHz 
to 10Hz 
76 
pAp-p 


GAIN 
Gain Error 
G = 1 
±0.oo5 
±C.02 
% 


G = 10 
±0.02 
±C.05 
% 


G = 100 
±C.04 
±C.2 
% 
Gain 
V$ Temperature 


G = 1 
±2 
ppmFC 


G = 10 
±10 
ppm/'C 


G = 100 
±30 
ppmFC 
Nonlinearity 
G = 1 
±0.OO1 
±0.oo3 
% of FSR 


G = 10 
±0.oo2 
±0.oo5 
%of 
FSR 


G = 100 
±0.004 
±C.01 
% 01 FSA 


OUTPUT 


Voltage, 
Positive 
(V+) -3.5 
(V+) -2.5 
V 
Negative 
(V-) +3.5 
(V-) +2.5 
V 


Load Capacitance. 
max 
1000 
pF 


Short-Circuit 
Current 
±25 
mA 


FREQUENCY 
RESPONSE 
Bandwidth, -3dB 


G = 1 
1.5 
MHz 


G = 10 
750 
kHz 
G = 100 
250 
kHz 


Slew 
Rate 
Vo = ±10V 
9 
VI~s 
Settling Time, 
0.1 % 


G = 1 
2 
~s 
G = 10 
2.2 
~s 
G = 100 
6.5 
~s 
Settling 
Time, 
0.01 % 


G = 1 
2.5 
~s 


G = 10 
2.5 
~s 
G= 
100 
8 
~s 
Overload 
Recovery 
50% 
Overdrive 
2.5 
~s 


DIGITAL 
LOGIC INPUTS 
Digital Low Voltage 
-5.6 
0.8 
V 
Digital Low or High Current 
1 
~A 


Digital High Voltage 
2 
V+ 
V 


BURR-BROWNiI 
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PGA103P, 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
Voltage Range 
±4.5 
±15 
±18 
V 
Current 
V1N = OV 
±2.6 
±3.5 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
°e 
Operating 
-40 
+125 
°e 
8JA: P or U Package 
100 
°elW 


A 
ELECTROSTATIC 


~DISCHARGE 
SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


Supply Voltage 
±18V 
Analog Input Voltage Range 
v- 
to V+ 


Logic Input Voltage Range 
V- to V+ 
Output Short Circuit (to ground) 
Continuous 


Operating Temperature 
-40°C 
to +125°C 
Storage Temperature 
-40°C 
to +125°C 
Junction Temperature.. 
. 
+150°C 


lead Temperature 
(soldering,10s) 
+300°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


PGA103P 
8-Pin Plastic DIP 
006 
~O°C 
to +85°C 
PGA103U 
80-8 
Surface-Mount 
182 
-40oe 
to +85°e 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
1E3E31 
PGA202 
PGA203 


Digitally Controlled 
Programmable-Gain 
INSTRUMENTATION 
AMPLIFIER 


• 
DIGITALLY 
PROGRAMMABLE 
GAINS: 
DECADE 
MODEL-PGA202 
GAINS OF 1,10,100,1000 
BINARY 
MODEL-PGA203 
GAINS OF 1, 2, 4, a 


• 
LOW BIAS CURRENT: 
50pA max 


• 
FAST SETTLING: 
21ls to 0.01% 


• 
LOW NON-LINEARITY: 
0.012% max 


• 
HIGH CMRR: aOdB min 


• 
NEW TRANSCONDUCTANCE 
CIRCUITRY 


• 
LOW COST 


The PGA202 
is a monolithic 
instrumentation 
ampli- 
fier with digitally controlled 
gains of I, 10, 100, and 
1000. The PGA203 
provides 
gains of I, 2, 4, and 8. 
Both have TIL 
or CMOS-compatible 
inputs for easy 
microprocessor 
interface. Both have FET inputs and a 
new transconductance 
circuitry 
that keeps the band- 
width nearly constant with gain. Gain and offsets are 
laser trimmed to allow use without any external com- 
ponents. 
Both amplifiers 
are available 
in ceramic 
or 
plastic 
packages. 
The ceramic 
package 
is specified 
over the full industrial 
temperature 
range while the 
plastic package covers the commercial 
range. 


• 
DATA ACQUISITION 
SYSTEMS 


• 
AUTO-RANGING 
CIRCUITS 


• 
DYNAMIC 
RANGE EXPANSION 


• 
REMOTE 
INSTRUMENTATION 


• 
TEST EQUIPMENT 


Front 
End 
and 
Logic 
Circuits 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PGA202/203AG(1) 
PGA202/203BG(1) 
PGA202/203KPll) 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


GAIN 
Error (2) 
G < 1000 
0.05 
0.25 
* 


0.15 
* 
* 
% 


G = 1000 
0.1 
1 
0.08 
0.5 
* 
* 
% 


Nonlinearity 
G < 1000 
0.002 
0.015 
* 


0.012 
:(. 
* 
% 


G = 1000 
0.02 
0.06 
* 


0.04 
* 


::: 
% 
M 
Gain vs Temperature 
G < 100 
3 
25 
* 


15 
* 
ppmf'C 
G = 100 
40 
120 
* 


60 
* 
ppmf'C 
0 


G = 1000 
100 
300 
* 


150 
-.' 
ppmf'C 
N 


RATED OUTPUT 
N 
Voltage 
1I0uTI$ 5mA 
±10 
±12 
* 
* 
* 
* 


V 
Over Specified Temperature 
See Typical Perf. Curve 
±9 
:;: 
±1Q 
V 
0 


Current 
IVouTI s10V 
±5 
±10 
* 


:;: 
* 
* 


mA 
N 


Impedance 
0.5 
* 


:;: 
0 
<C 


ANALOG 
INPUTS 
" 


Common-Mode 
Range 
±10 
±13 
:;: 
* 
* 
* 


V 
Absolute 
Max Voltage(3) 
No Damage 
±Vcc 
* 


:;: 
V 
a. 


Impedance, 
Differential 
10113 
:(. 
* 
GO II pF 


Common-Mode 
10111 
:(. 
* 
GO II pF 


OFFSET VOLTAGE 
(RTI) 
, 


Initial Offset at 25°C(4j 
±(0.5 + 
±(2 + 
:(. 
±(1 + 
* 
* 
mV 
5/G) 
24/G) 
121G) 


vs Temperature 
±(3 + 
±(24 + 
* 


±(12+ 
* 


~VloC 
50/G) 
240/G) 
120/G) 
en 
Offset vs Time 
50 
:(. 
* 


~VlMonlh 
a: 
Offset vs Supply 
10SVccS,15 
10 + 
100 + 
:;: 
50 + 
* 
* 
~VN 


250/G 
900/G 
450/G 
W 


INPUT BIAS CURRENT 
u::: 
Initial Bias Current: 
at 25°C 
10 
50 
* 
* 
* 
* 


pA 
at 85°C 
640 
3200 
* 
* 
* 
* 


pA 
...J 
Initial Offset Current: at 25°C 
5 
25 
* 
* 


::: 
* 


pA 
a. 
at 85°C 
320 
1600 
:(. 
* 


::: 
* 


pA 


COMMON-MODE 
REJECTION 
RATIO 
== 
G = 1 
80 
100 
* 
* 
* 
* 


dB 
<C 
G = 10 
86 
110 
.,. 
* 
* 


:(. 
dB 
G = 100 
92 
120 
:(. 
* 


:;: 
:(. 
dB 
Z 
G = 1000 
94 
120 
* 


:(. 
* 


:(. 
dB 
a 
INPUT NOISE 
Noise Voltage 0.1 to 10Hz 
1.7 
* 


:(. 
~Vp-p 


~ 


Noise Density at 10kHz (5) 
12 
* 
* 


nVl-./Hz 


OUTPUT NOISE 
~ 
Noise Voltage 0.1 to 10Hz 
32 
* 
* 
~0~ 
Z 
Density at 1kHz (5) 
400 
* 
* 
DYNAMIC 
RESPONSE 
W 
Frequency 
Response 
G < 1000 
1000 
* 
* 


kHz 
== 
G = 1000 
250 
* 
* 


kHz 
::> 
Full Power Bandwidth 
G < 1000 
400 
:;: 
* 
kHz 
G = 1000 
100 
* 
* 


kHz 
a: 
Slew Rate 
10 
20 
15 
* 
* 
* 


V/~s 
I- 
Settling Time (0.01%)(7) 
G < 1000 
2 
* 
* 
~s 
en 
G = 1000 
10 
* 
* 


~s 
Overload 
Recovery Time(7) 
G < 1000 
5 
* 
* 


~s 
Z 
G = 1000 
10 
::: 
* 


~s - 
DIGITAL 
INPUTS 


Digital Common 
Range 
-Vcc 
Vcc - 8 
* 
* 


:;: 
* 
V 


Input Low Threshold 
(6) 
0.8 
* 
* 
V 
Input Low Current 
10 
* 
* 
~A 


Input High Voltage 
2.4 
* 
* 


V 


Input High Current 
10 
* 
* 
~A 
POWER SUPPLY 
Rated Voltage 
±15 
* 
* 
V 


Voltage Range 
±6 
±18 
::: 
:;: 
* 
* 
V 


Quiescent 
Current 
6.5 
* 
"- 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
85 
* 
* 
0 
70 
°C 
Operating 
-55 
125 
* 
'" 
-25 
85 
°C 
Storage 
-65 
150 
* 
* 


-40 
100 
°C 


°JA 
100 
* 
* 


°CIW 


* Specification 
same as PGA202l203AG. 


NOTES: (1) All specifications 
apply to both the PGA202 and the PGA203. Values given for a gain of 10 are the same for a gain of 8 and other values may be interpolated. 


(2) Measured with a 10k load. (3) The analog inputs are intemally diode clamped. (4) Adjustable to zero. (5) VNQiSE(RTI)= -i(VN INPUT)'+ (VNOOTPU,IGain)'. 
(6) Threshold voltages are referenced to Digital Common. (7) From input change or gain change. 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


Supply Voltage.. 
. 
±18V 
Internal Power Dissipation 
750mW 
Analog and Digital Inputs .. 
. 
±(Vcc + 0.5V) 


Operating 
Temperature 
Range: 
G Package. 
. 
-55°C 
to +125°C 
P Package 
-40°C 
to +100°C 
Lead Temperature (soldering, 105).. 
.... 300°C 
Output Short Circuit Duration.. 
. 
Continuous 


Junction Temperature. 
. 
17Sce 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PGA202KP 
14-Pin Plastic DIP 
010 
PGA202AG 
14-Pin Ceramic DIP 
169 
PGA202BG 
14-Pin Ceramic 
01P 
169 
PGA203KP 
14-Pin Plaslic DIP 
010 
PGA203AG 
14-Pin Ceramic DIP 
169 


PGA203BG 
14-Pin Ceramic DIP 
169 


TEMPERATURE 
OFFSET VOLTAGE 
PRODUCT 
GAINS 
PACKAGE 
RANGE 
MAX (mV) 


PGA202KP 
1,10,100,1000 
Plastic DIP 
DOC to +7DoC 
±(2 + 24/G) 
PGA202AG 
1,10,100,1000 
Ceramic 
DIP 
-25°C 
to +85°C 
±(2 + 24/G) 
PGA202BG 
1,10,100,1000 
Ceramic 
DIP 
-25"C 
to +85"C 
±(1 + 121G) 


PGA203KP 
1.2,4,8 
Plastic DIP 
DOC to +7DoC 
±(2 + 24/G) 
PGA203AG 
1,2,4,8 
Ceramic 
DIP 
-25"C 
to +85"C 
±(2 + 24/G) 
PGA203BG 
1,2,4,8 
Ceramic 
DIP 
-25°C 
to +85°C 
±(1 + 121G) 


The information provided herein is believed to be reliable: however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
IElElI 
PGA204 
PGA205 


Programmable 
Gain 


INSTRUMENTATION 
AMPLIFIER 


• 
DIGITALLY 
PROGRAMMABLE 
GAIN: 
PGA204: 
G=1, 10, 100, 1000VN 
PGA205: 
G=1, 2, 4, 8VN 


• 
LOW OFFSET 
VOLTAGE: 
50llV 
max 


• 
LOW OFFSET 
VOLTAGE 
DRIFT: 0.25IlVf'C 


• 
LOW INPUT BIAS CURRENT: 
2nA max 


• 
LOW QUIESCENT 
CURRENT: 
5.2mA typ 


• 
NO LOGIC SUPPLY 
REQUIRED 


• 
16-PIN PLASTIC 
DIP, SOL-16 
PACKAGES 


• 
DATA ACQUISITION 
SYSTEM 


• 
GENERAL 
PURPOSE 
ANALOG 
BOARDS 


• 
MEDICAL 
INSTRUMENTATION 


Ao 


Digital 
Ground 


The PGA204 and PGA205 are low cost, general pur- 
pose 
programmable-gain 
instrumentation 
amplifiers 
offering 
excellent 
accuracy. 
Gains 
are digitally 
se- 


lected: PGA204-1, 
10, 100, 1000, and PGA205-1, 
2,4, 8VN. 
The precision and versatility, 
and low cost 
of the PGA204 
and PGA205 
make them ideal for a 
wide range of applications. 


Gain is selected 
by two TIL 
or CMOS-compatible 
address lines, Ao and AI' Internal input protection 
can 
withstand 
up to ±40V on the analog 
inputs without 
damage. 


The PGA204 and PGA205 are laser trimmed for very 
low offset voltage (50llY), drift (0.25llVfOC) and high 
common-mode 
rejection (115dB at G=IOOO). They op- 
erate with power supplies as low as ±4.5V, allowing use 
in battery operated systems. Quiescent current is 5mA. 


The PGA204 
and PGA205 
are available 
in 16-pin 
plastic DIP, and SOL-16 surface-mount packages, speci- 
fied for the --40°C to +85°C temperature 
range. 


BURR-BROWNe 
,EIE3' 


For Immediate Assistance, Contact YourLocal Salesperson 
SPECIFICATIONS 
ELECTRICAL 
PGA204 
G=1, 10, 100, 1000VN 


At TA= 
+25°C, Vs= ±15V, and Rl= 
2kil, 
unless otherwise 
noted. 


PGA204BP. 
BU 
PGA204AP. 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, RTI 
T.=+25OC 
±10+201G 
±50+100/G 
±25+301G 
±125+500/G 
~V 


vs Temperature 
TA=TM1N 
to TMAX 
±0.1+0.51G 
±0.25+51G 
±0.25+51G 
±1+10/G 
~V/"C 


vs Power Supply 
Vs=±4.5V to ±18V 
0.5+21G 
3+10/G 
* 
* 


~VN 


Long- Tarm Stability 
±0.2+0.51G 
* 


~Vlmo 
Impedance, 
Differential 
10'°116 
* 


nil 
pF 


Common-Mode 
10'°116 
* 


nil 
pF 


Input Common·Mode 
Range 
Vo=OV (see text) 
±10.5 
±12.7 
* 
* 
V 


Safe Input Voltage 
±40 
* 


V 
Common-Mode 
Rejection 
VcM=±10V, 
ARs=1kn 
G=1 
80 
99 
75 
90 
dB 
G=10 
96 
114 
90 
106 
dB 
G=100 
110 
123 
106 
110 
dB 
G=1000 
115 
123 
106 
110 
dB 


BIAS CURRENT 
±0.5 
±2 
::: 
±5 
nA 
vs Temperature 
±8 
:I: 
pA/"C 
Offset Current 
±0.5 
±2 
* 


:;: 
nA 
vs Temperature 
±8 
* 
pA/"C 


NOISE, Voltage, 
RTI(1): f_10Hz 
G~100, Rs-On 
16 
* 


nV/..[Hz 


f=100Hz 
G~100, Rs=On 
13 
* 


nV/..[Hz 


f=1kHz 
G~100, Rs=On 
13 
* 


nV/..[Hz 


fB=O.lHz 
to 10Hz 
G~100, Rs=On 
0.4 
* 
~Vp-p 
Noise Current 
f=10Hz 
0.4 
:I: 
pAl..[Hz 


f=1kHz 
0.2 
* 


pAl"Hz 


fB=O.1Hz to 10Hz 
18 
:I: 
pAp-p 


GAIN, Error 
G-l 
±0.OO5 
±0.024 
* 


±0.05 
% 


G=10 
±0.01 
±0.024 
* 
±0.05 
% 


G=100 
±0.01 
±0.024 
:I: 
±0.05 
% 


G=looo 
±0.02 
±0.05 
* 
±0.1 
% 


Gain vs Temperature 
G=l 
to 1000 
±2.5 
±10 
* 
::: 
ppm/"C 
Nonlinearity 
G=1 
±0.0004 
±O.OOl 
* 
±0.OO2 
% of FSR 
G=10 
±0.0004 
±0.OO2 
* 
±0.004 
% of FSR 
G=100 
±0.0004 
±0.OO2 
* 
±0.004 
% of FSR 
G=looo 
±0.0008 
±0.01 
* 
±0.02 
% of FSR 


OUTPUT 
Voltage, Positive(2) 
lo=5mA, 
T MIN to T MAX 
(V+}--1.5 
(V+}--1.3 
* 
* 


V 
Negative(2) 
lo=-5mA, 
T MIN to T MAX 
(V-)+1.5 
(V-)+1.3 
::: 
* 


V 
load Capacitance 
Stability 
1000 
* 


pF 
Short Circuit Current 
+23/-17 
* 


mA 


FREQUENCY 
RESPONSE 


Bandwidth, 
-3dB 
G=1 
1 
* 


MHz 
G=10 
80 
*" 
kHz 
G=l00 
10 
* 


kHz 
G=1000 
1 
::: 
kHz 
Slew Rate 
Vo=±lOV, 
G=10 
0.3 
0.7 
::: 
::: 
VI~s 
Settling Time(3), 0.1% 
G=1 
22 
:(. 
~s 
G=10 
23 
'.- 
~s 
G=100 
100 
:;: 
~s 
G=1000 
1000 
* 
~s 
0.01% 
G=1 
23 
:;: 
~s 
G=10 
28 
:;: 
~s 


G=100 
140 
::: 
~s 
G=1000 
1300 
:;: 
~s 
Overload 
Recovery 
50% Overdrive 
70 
::: 
~s 


DIGITAL 
LOGIC 
Digital Ground Voltage, Voo 
V- 
(V+)-4 
:;: 
:;: 
V 


Digital Low Voltage 
V- 
VOG+0.8V 
::: 
',' 
V 


Digital Input Current 
1 
<- 
~A 


Digital High Voltage 
VOG +2 
V+ 
:;: 
::: 
V 


POWER SUPPLY, 
Voltage 
±4.5 
±15 
±18 
:;: 
:;: 
::: 
V 
Current 
V1N=OV 
+5.21-4.2 
±6.5 
* 
±l.5 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
* 


:;: 
°C 
Operating 
-40 
+125 
*" 
*" 
°C 
8JA 
80 
* 


°CIW 


::: Specification 
same as PGA204BP. 


NOTES: 
(1) Input-referred 
noise voltage varies with gain. See typical curves. (2) Output voltage swing is tested for±10V 
min on ±11.4V power supplies. (3) Includes 
time to switch to a new gain. 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
ELECTRICAL 
PGA205 
G=1, 2, 4, 8VN 


At TA= 
+25°C, Vs= 
±15V, and RL= 2kn, unless otherwise 
noted. 


PGA20SBP, 
BU 
PGA20SAP. 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, 
RTI 
TA=+25°C 
±10+20/G 
±SO+100/G 
±2S+30/G 
±125+500/G 
~V 
vs Temperature 
TA=TM1N 
to TMAX 
±0.1+0.5/G 
±0.25+5/G 
±0.25+51G 
±1+10/G 
~V/"C 


vs Power Supply 
Vs=±4.5V to ±18V 
0.5+21G 
3+10/G 
" 
* 
~VN 
Long-Term 
Stability 
±0.2+0.51G 
:;: 
~Vlmo 


Impedance, 
Differential 
10"116 
* 
QllpF 
Common· Mode 
10'°116 
:;: 
QllpF 
it) 


Input Common-Mode 
Range 
Vo=OV (see text) 
±10.5 
±12.7 
:;: 
::: 
V 
0 


Safe Input Voltage 
±40 
::: 
V 
C\I 


Common-Mode 
Rejection 
VcM=±10V, 
ARs=lkQ 
ot:i 
G=l 
80 
94 
75 
88 
dB 
G=2 
85 
100 
80 
94 
dB 
0 


G=4 
90 
106 
85 
100 
dB 
C\I 


G=8 
95 
112 
89 
106 
dB 
<a: 


BIAS CURRENT 
±0.5 
±2 
* 


±5 
nA 
" 


vs Temperature 
±8 
:;: 
pAf'C 
a. 


Offset Current 
±0.5 
±2 
* 
',' 
nA 


vs Temperature 
±8 
* 
pAf'C 


Noise Voltage, 
RTI(1): f=10Hz 
G=8. Rs=OQ 
19 
:;: 
nV/'I'Hz 
, 


f=100Hz 
G=8. Rs=OQ 
15 
::: 
nVl'I'Hz 
f=lkHz 
G=8. Rs=OQ 
15 
:;: 
nVl'I'Hz 
1.=0.1 Hz to 10Hz 
G=8. Rs=OQ 
0.5 
::: 
llVp-P 
Noise Current 
en 
1=10Hz 
0.4 
* 
pAl'I'Hz 
a: 
t=lkHz 
0.2 
.,. 
pAl'I'Hz 


1B=0.1 Hz 
to 
10Hz 
18 
::: 
pAp-p 
W 


GAIN, Error 
G=l 
±0.005 
±0.024 
* 
±0.05 
% 
u::: 


G=2 
±0.01 
±0.024 
* 


±0.05 
% 
::::i 
G=4 
±0.01 
±0.024 
* 
±0.05 
% 


G=8 
±0.01 
±0.024 
::: 
±0.05 
% 
a. 


Gain 
V$ Temperature 
G=l 
to 8 
±2.5 
±10 
::: 
* 


ppmfOC 
:E 
Nonlinearity 
G=l 
±0.00024 
±0.001 
::: 
±0.002 
% of FSR 
<a: 
G=2 
±0.00024 
±0.002 
* 
±0.004 
% of 
FSR 
G=4 
±0.00024 
±0.002 
::: 
±0.004 
% of FSR 
Z 
G=8 
±0.00024 
±0.002 
* 


±0.004 
% of FSR 
0 
OUTPUT 


Voltage, 
Positive(21 
lo=5mA, TMIN to T MAX 
(V+)-1.5 
(V+)-1.3 
',' 
::: 
V 


~ 


Negative(2) 
lo=-5mA, 
T MIN to T MAX 
(V-)+1.5 
(V-)+1.3 
* 
* 
V 


Load Capacitance 
Stability 
1000 
* 


pF 
~ 
Short Circuit Current 
+23/-17 
* 


mA 
Z 
FREQUENCY 
RESPONSE 
W 
Bandwidth, 
-3dS 
G=1 
1 
* 


MHz 
:E 
G=2 
400 
* 
kHz 
G=4 
200 
* 
kHz 
:J 
G=8 
100 
* 
kHz 
a: 
Slew Rate 
Vo=±10V, 
G=8 
0.3 
0.7 
* 
* 
VI~s 
~ 
Settling Time(3), 0.1% 
G=l 
22 
* 
~s 


G=2 
22 
* 


~s 
en 


G=4 
23 
* 


~s 
Z 


G=8 
23 
* 
~s 
- 
0.01% 
G=l 
23 
'.' 
~s 


G=2 
23 
::: 
~s 
G=4 
25 
::: 
~s 
G=8 
28 
* 
~s 
Overload 
Recovery 
50% overdrive 
70 
.,. 
~s 


DIGITAL 
LOGIC INPUTS 


Digital Ground Voltage, Voo 
V- 
(V+)-4 
* 
* 
V 


Digital Low Voltage 
V- 
Voo+0.8V 
* 
* 
V 


Digital Low Current 
1 
* 
~A 
Digital High Voltage 
VOG+2 
V+ 
* 
* 
V 


POWER SUPPLY, 
Voltage 
±4.5 
±15 
±18 
* 
::: 
'.' 
V 


Current 
V1N=OV 
+5.21-4.2 
±6.5 
* 
±7.5 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
* 
* 


·C 


Operating 
-40 
+125 
* 
* 


"C 


8JA 
80 
* 


"CIW 


::: Specification 
same as PGA204SP. 


NOTES: 
(1) InpuHeferred 
noise voltage varies with gain. See typical curves. (2) Output voltage swing is tested for ±1 OV min on ±11.4V power supplies. (3) Includes 
time to switch to a new gain. 
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PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PGA204AP 
16-Pin Plastic DIP 
180 
PGA204BP 
16-Pin Plastic DIP 
180 
PGA204AU 
SOL-16 Surface Mount 
211 
PGA204BU 
SOL-16 Surface Mount 
211 


PGA205AP 
16-Pin Plaseic DIP 
180 
PGA205BP 
16-Pin Plastic DIP 
180 
PGA205AU 
SOL-16 Surface Mount 
211 
PGA205BU 
SOL-16 Surlace Mount 
211 


Supply Voltage 
±18V 
Analog Input Voltage Range. 
.. 
t40V 


Logic Input Voltage Range.. 
.. 
tVs 


Output Short-Circuit 
(to ground).. 
.. Continuous 
Operating Temperature 
. 
-400(; to +125°C 
Storage Temperature 
-40°C 
to +125°C 
Junction Temperature 
+ISO°C 


Lead Temperature 
(soldering 
-1 Os) .. 
. 
+300°C 


PRODUCT 
GAINS 
PACKAGE 
TEMPERATURE 
RANGE 


PGA204AP 
1, 10, 100, 1000VN 
16-Pin Plastic DIP 
-40 to +85°C 
PGA204BP 
1, 10, 100, 1OO0VN 
16-Pin Plastic DIP 
-40 to +85°C 


PGA204AU 
1,10,100,1000VN 
SOL-16 Surface-Mount 
-40 
to +85°C 
PGA204BU 
1,10,100,1000VN 
SOL-16 Surlace-Mount 
-40 
to +85°C 


PGA205AP 
1,2,4,8VN 
16-Pin Plastic DIP 
-40 
to +85°C 
PGA205BP 
1,2,4,8VN 
16-Pin Plastic DIP 
-40 
to +85°C 


PGA205AU 
1,2,4,8VN 
SOL-16 Surlace-Mount 
-40 
to +85°C 
PGA205BU 
1,2,4,8VN 
SOL-16 Surlace-Mount 
-40 
to +85°C 


Yo, 
16 
A, 


NC 
Ao 


NC 
Dig. Ground 


V+ 


V+1N 
Feedback 


Vas Adjust 
Vo 


VosAdjust 
Ref 


V- 
VQ2 


NC: No Internal 
Connection. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 
propriate precautions_ Failure to observe proper handling and 
installation 
procedures can cause damage_ 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications, 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shalt be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 


BURR 
- BROWN_ 


Burr-Brown Ie Data Book 
'1:11:1' 


BURR - BROWN® 
IElElI 
PGA206 
PGA207 


High-Speed 
Programmable 
Gain 


INSTRUMENTATION 
AMPLIFIER 


• 
DIGITALLY 
PROGRAMMABLE 
GAINS: 
PGA206: G=1, 2, 4, 8VN 
PGA207: G=1, 2, 5, 10VN 


• 
TRUE INSTRUMENTATION 
AMP INPUT 


• 
FAST SETILlNG: 
3.5J.lS to 0.01% 


• 
FET INPUT: IB = 100pA max 


• 
INPUT PROTECTION: ±40V 


• 
LOW OFFSET VOLTAGE: 
1.5mV max 


• 
16-PIN DIP, SOL-16 SOIC PACKAGES 


The PGA206 and PGA207 are digitally programmable 
gain instrumentation 
amplifiers 
that are ideally suited 
for data acquisition 
systems. 


The PGA206 and PGA20Ts 
fast settling time allows 
multiplexed 
input channels 
for excellent 
system effi- 


ciency. FET inputs eliminate 
Is errors due to analog 
multiplexer 
series resistance. 


Gains 
are 
selected 
by two CMOSrrTL-compatible 
address 
lines. Analog 
inputs are internally 
protected 
for overloads 
up to ±40V, even with the power sup- 
plies off. The PGA206 and PGA207 are laser-trimmed 
for low offset voltage and low drift. 


The PGA206 
and PGA207 
are available 
in 16-pin 
plastic DIP and SOL-16 surface-mount 
packages. Both 
are specified 
for -40°C 
to +85°C operation. 


• 
MULTIPLE-CHANNEL 
DATA ACQUISITION 


• 
MEDICAL, 
PHYSIOLOGICAL 
AMPLIFIER 


• 
PC-CONTROLLED 
ANALOG 
INPUT 
BOARDS 


A, 


Ao 


Digital 
Ground 


BURR-BROWNe 
IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 
SPECIFICATIONS 


PGA206P, 
U 
PGA206PA, 
UA 
PGA207P, 
U 
PGA207PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage, RTI 
All Gains 


Initial 
TA =+25°C 
±0.5 
±1.5 
±1 
±2.5 
mV 
vs Temperature 
TA = TM1N 
to TMAX' 
G = 8.10 
±2 
* 
~V/'C 


vs Power Supply 
Vs= ±4.5V to ±18V 
±5 
±20 
±10 
±40 
~VN 


Long-Term 
Stability 
4.5 
* 
~V/mo 
Impedance, 
Differential 
1013111 
* 
nil 
pF 


Common-Mode 
10"114 
* 
nil 
pF 
Common-Mode 
Voltage 
Range(1) 
Vo = OV 
±(IVsl-4) 
±(IVsl -2.5) 
* 
* 
V 
Safe Input Voltage 
±40 
* 
V 
Common-Mode 
Rejection 
VcM=±11V,6Rs= 
lkn 
G = 1 
80 
92 
75 
86 
dB 
G = 2 
85 
96 
80 
90 
dB 
G = 4 or 5 
90 
100 
84 
94 
dB 


G=80r10 
95 
100 
84 
94 
dB 


INPUT BIAS CURRENT 
V1N= 
0 
2 
100 
* 
* 


pA 
vs Temperature 
See Typical Curve 
., 


Offset Current 
I 
1 
I 
100 
* 
* 
pA 
vs Temperature 
See Typical Curve 
* 
NOISE VOLTAGE, 
RTI 
G = 8,10: Rs= on 
f = 10Hz 
30 
* 


nVlv'Hz 
f= 
100Hz 
20 
* 


nV/v'Hz 


f = 1kHz 
18 
* 


nV/v'Hz 


fs = a.1Hz to 10Hz 
1 
* 
~Vp-p 
Noise Current 


f = 1kHz 
1.5 
:;: 
fAlv'Hz 


GAIN 
All Gains, Vo = ±11V 
Gain Error 
±0.01 
±D.05 
:;: 
±D.l 
% 


Gain vs Temperature(2) 
±1 
±10 
:;: 
:;: 
ppm/'e 
Nonlinearity 
±0.0003 
±0.002 
:;: 
±0.OO5 
% of FSR 


OUTPUT 
Voltage, Positive 
(V+) -4 
(V+) -2.3 
:;: 
:;: 
V 
Negative 
(V-) +4 
(V-) +1.5 
:;: 
* 
V 


Load Capacitance 
Stability 
1000 
* 


pF 


Short-Circuit 
Current 
±17 
* 


mA 


FREQUENCY 
RESPONSE 


Bandwidth, 
-3dB 
G = 1 
5 
* 
MHz 
G=2 
4 
* 
MHz 


G = 4, 5 
1.3 
* 
MHz 
G = 8,10 
600 
* 
kHz 
Slew Rate 
Vo= ±10V, G = 1 to 10 
25 
:;: 
V/IJ.S 
Settling Time, 0.1% 
20V Step, All Gains 
2 
:+: 
~s 
0.01% 
20V Step, All Gains 
3.5 
:(. 
~s 
Output Overload Recovery 
50% Overdrive 
1.5 
* 


~s 


DIGITAL 
LOGIC INPUTS 


Digital Ground Voltage, Voa 
V- 
(V+) -4 
* 
* 
V 
Digital Low Voltage 
V- 
VOG+ 
O.BV 
* 
* 
V 
Digital Input Current 
1 
* 


pA 
Digital High Voltage 
VoG+2 
V+ 
* 
* 
V 
Gain Switching Time 
500 
* 
ns 


POWER SUPPLY 
Voltage Range 
±4.5 
±15 
±18 
* 
* 
* 
V 
Current 
V,N= 
OV 
+12.4/-11.2 
±13.5 
* 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
* 
* 
'e 
Operating 
-40 
+125 
* 
* 
'e 


Thermal Resistance, 
fJJA 
80 
* 


'elW 
* Specification 
same as PGA206P or PGA207P. 


NOTES: (1) Input common-mode 
range varies with output voltage-see 
typical curves. (2) Guaranteed 
by wafer test. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
IE:lE:lI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


ABSOLUTE 
MAXIMUM 
RATINGS 


Vo, 


NC 


NC 


VI~ 


V,N 


VOSAdjust 


VosAdjust 
7 


V- 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


PGA206PA 
16-Pin Plastic DIP 
180 
PGA206P 
16-Pin Plastic DIP 
180 
PGA206UA 
SOL-16 Surtace Mount 
211 
PGA206U 
SOL-16 Surtace Mount 
211 


PGA207PA 
16-Pin Plastic DIP 
180 
PGA207P 
16-Pin Plastic DIP 
180 


PGA207UA 
SOL-16 Surface Mount 
211 
PGA207U 
SOL-16 Surtace Mount 
211 


aURR-BROWNo!I 
I~~I 
Burr-Brown Ie Data Book 


Supply Voltage. 
. 
t18V 
Analog Input Voltage Range. 
. 
t40V 


Logic Input Voltage Range.. 
. 
tVs 


Output Short-Circuit 
(to ground).. 
. 
Continuous 


Operating Temperature. 
. 
-40°C 
to +125°C 
Storage Temperature 
-40°C 
to +125°C 


Junction Temperature.. 
. 
+150°C 


Lead Temperature (soldering -105) 
+300°C 


TEMPERATURE 
PRODUCT 
GAINS 
PACKAGE 
RANGE 


PGA206PA 
1,2,4,8VN 
16-Pin Plastic DIP 
-40°C 
to +85°C 


PGA206P 
1,2,4,8VN 
16-Pin Plastic DIP 
-40°C 
to +85°C 
PGA206UA 
1,2,4,8VN 
SOL -16 Surtace-Mount 
-40°C 
to +85°C 


PGA206U 
1,2,4,8VN 
SOL-16 Surtace-Mount 
-40°C 
to +85°C 


PGA207PA 
1,2,5,10VN 
16-Pin Plastic DIP 
-40°C 
to +85°C 


PGA207P 
1,2,5,10VN 
16-Pin Plastic DIP 
-40°C 
to +85°C 


PGA207UA 
1,2,5,10VN 
SOL-16 Surface-Mount 
-40°C 
to +85°C 


PGA207U 
1,2,5,10VN 
SOL-16 Surface-Mount 
-40°C 
to +85°C 


A 
ELECTROSTATIC 
• 
~DISCHARGE 
SENSITIVITY 
ena:wu: 
..Ja.:: 
<C 
zo 


~~Z 
w:: 
;:)a:I- 
en 
Z 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle perlormance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR - BROWN® 
1E3E31 


Precision 
4mA to 20mA 
CURRENT 
LOOP RECEIVER 


• 
COMPLETE 
4-20mA TO 0-5V CONVERSION 


• 
INTERNAL 
SENSE RESISTORS 


• 
PRECISION 
10V REFERENCE 


• 
BUILT-IN 
LEVEL-SHIFTING 


• 
±40V COMMON-MODE 
INPUT RANGE 


.0.1% 
OVERALL 
CONVERSION 
ACCURACY 


• 
HIGH NOISE IMMUNITY: 
86dB CMR 


The RCV420 is a precision current-loop 
receiver de- 
signed to convert a 4-20mA 
input signal into a 0-5V 
output signal. As a monolithic 
circuit, it offers high 
reliability 
at low cost. The circuit consists 
of a pre- 
mium grade operational amplifier, an on-chip precision 
resistor network, and a precision 
10V reference. 
The 
RCV 420 features 
0.1 % overall conversion 
accuracy, 


86dB CMR, and ±40V common-mode 
input range. 


The circuit introduces 
only a 1.5V drop at full scale, 


which is useful in loops containing 
extra instrument 
burdens 
or in intrinsically 
safe applications 
where 


• 
PROCESS 
CONTROL 


• 
INDUSTRIAL 
CONTROL 


• 
FACTORY 
AUTOMATION 


• 
DATA ACQUISITION 


• 
SCADA 


• 
RTUs 


• 
ESD 
• 
MACHINE 
MONITORING 


transmitter 
compliance 
voltage is at a premium. 
The 
IOV reference 
provides 
a precise 
IOV output with a 
typical drift of 5ppml°C. 


The RCV420 is completely self-contained 
and offers a 
highly versatile function. 
No adjustments 
are needed 
for gain, offset, or CMR. This provides three important 
advantages over discrete, board-level designs: 1) lower 
initial design cost, 2) lower manufacturing 
cost, and 
3) easy, cost-effective field repair of a precision circuit. 


BURR-BROWN~ 
IEU=U 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ELECTRICAL 


RCV420KP, 
JP 


CHARACTERISTICS 
MIN 
TYP 
MAX 
UNITS 


GAIN 
Initial 
0.3125 
V/mA 


Error 
0.05 
0.15 
% of span 
Error-JP 
Grade 
0.25 
% of span 
vs Temp 
15 
ppml"C 
Nonlinearity<l) 
0.0002 
0.002 
% of span 


OUTPUT 
Rated Voltage (10= +1OmA, -SmA) 
10 
12 
V 


Rated Current (Eo = 10V) 
+10, -5 
mA 
0 


Impedance 
(Differential) 
0.01 
l1 
C\I 


Current 
Limit 
(To 
Common) 
+49, -13 
mA 
'l:t 


Capacitive 
Load 
1000 
pF 
> 
(Stable Operation) 
(.) 


INPUT 
a: 


Sense 
Resistance 
74.25 
75 
75.75 
l1 


Input Impedance 
(Common-Mode) 
200 
kl1 
Common-Mode 
Voltage 
±40 
V 
, 
CMR(2) 
70 
80 
dB 


vs Temp (DC) (T. = TM1N 
to Tw,x) 
76 
dB 
AC 60Hz 
80 
dB 
(/) 
OFFSET 
VOLTAGE 
(RTO)13) 
a: 
Initial 
1 
mV 
W 
vs Temp 
10 
"woc 
vs Supply (±11.4V to ±18V) 
74 
90 
dB 
u:: 


vs Time 
200 
"V/mo 
:J 
ZERO ERROR(') 
a.. 


Initial 
0.025 
0.075 
% of span 
:E 
Initia~P 
Grade 
0.15 
% of span 


vs Temp 
10 
ppm of 
« 
spanf'C 
Z 
OUTPUT 
NOISE VOLTAGE 
0 
fe = O.1Hz 
to 10Hz 
50 
"Vp-p 
fo= 
10kHz 
800 
nVNHz 
i= 
DYNAMIC 
RESPONSE 
t! 
Gain Bandwidth 
150 
kHz 
Full Power 
Bandwidth 
30 
kHz 
Z 


Slew Rate 
1.5 
V/"s 
W 
Settling Time (0.01 %) 
10 
"s 
:E 
VOLTAGE 
REFERENCE 
:) 
Initial 
9.99 
10.01 
V 


Trim 
Range{S) 
±4 
% 
a: 


vs Temp 
5 
ppml"C 
I- 


vs Supply (±11.4V to ±18V) 
0.0002 
%N 
(/) 


vs Output 
Current 
(10 = 0 to +10mA) 
0.0002 
%lmA 
Z 
vs Time 
15 
ppmlkHz 
- 
Noise (0.1 Hz to 10Hz) 
5 
"Vp-p 
Output Current 
+10, -2 
mA 


POWER SUPPLY 
Rated 
±15 
V 
Voltage 
Range(6) 
-5, +11.4 
±18 
V 


Quiescent 
Current 
(Vo = OV) 
3 
4 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
°C 
Operation 
-25 
+85 
°C 
Storage 
--40 
+85 
°C 


Thermal 
Resistance, 
(JJA 
80 
°CIW 


NOTES: 
(1) Nonlinearity 
is the max peak deviation from best fit straight line. (2) With 0 source impedance 
on Rcv Com pin. (3) Referred 
to output with all inputs 
grounded 
including Ref In. (4) With 4mA input signal and Voltage 
Reference 
connected 
(includes Vos. Gain Error, and Voltage 
Reference 
Errors). (5) External trim 


slightly 
affects 
drift. 
{6} '0 Ref 
_ SmA, 
10 Rev"" 
2mA. 


BURR - BROWNe 
1-=--=-1 
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PIN CONFIGURATION 


Top View 


-In 
16 
V+ 


CT 
Revfs 


+In 
RcvOut 


V- 
Rev Com 


Ref earn 
Ref In 


NC 
11 
Ref Out 


Ret Noise Reduction 
10 
Reff. 


Ref Trim 
NC 


For Immediate Assistance, Contact Your Local Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS(1) 


Supply. 
.. 
±22V 
Input Current, Continuous 
40mA 
Inpul Current Momentary. 
0.1s 
250mA, 
1% Duty Cycle 
Common·Mode 
Input Voltage, Continuous 
±40V 
Lead Temperature 
(soldering, 
10s).. 
. 
+3000C 
Output Short Circuit to Common (Rev and Ref) 
Continuous 


NOTE: (1) Stresses above these ratings may cause permanent 
damage. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


RCV420KP 
1G-Pin Plastic DIP 
180 
RCV420JP 
1G-Pin Plastic DIP 
180 


PERFORMANCE 
PRODUCT 
GRADE 
PACKAGE 


RCV420KP 
aoc to +70°C 
16-Pin Plastic DIP 
RCV420JP 
aoc to +70°C 
16-Pin Plastic DIP 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this infonnation, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 


any BURR·BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
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Precision, Low Drift 
4-20mA TWO-WIRE TRANSMITTER 


• 
INSTRUMENTATION 
AMPLIFIER 
INPUT 


Low Offset 
Voltage, 
30llV max 
Low Voltage 
Drift, 0.751lVrC 
max 


Low Nonlinearity, 
0.01% max 


• 
TRUE TWO-WIRE 
OPERATION 
Power 
and Signal 
on One Wire Pair 
Current 
Mode Signal 
Transmission 
High Noise 
Immunity 


• 
DUAL MATCHED 
CURRENT 
SOURCES 


• 
WIDE SUPPLY 
RANGE: 
11.6V to 40V 


• 
-40°C 
to +85°C SPECIFICATION 
RANGE 


• 
SMALL 
14-PIN DIP PACKAGE, 
CERAMIC 
AND PLASTIC 


The XTRIOI 
is a microcircuit, 
4-20mA, 
two-wire 
transmitter 
containing 
a high accuracy 
instrumenta- 
tion amplifier (IA), a voltage-controlled 
output current 
source, and dual-matched 
precision current reference. 


This combination 
is ideally suited for remote signal 
conditioning 
of a wide variety of transducers 
such as 
thermocouples, 
RTDs, thermistors, 
and strain gauge 
bridges. 
State-of-the-art 
design 
and laser-trimming, 


wide temperature 
range operation and small size make 
it very suitable for industrial process control applica- 
tions. In addition, 
the optional 
external transistor 
al- 


lows even higher precision. 


The two-wire 
transmitter 
allows signal and power to 
be supplied on a single wire-pair 
by modulating 
the 
power supply current with the input signal source. The 
transmitter 
is immune to voltage drops from long runs 
and noise 
from motors, 
relays, 
actuators, 
switches, 


transformers, 
and industrial equipment. 
It can be used 
by OEMs producing 
transmitter 
modules 
or by data 
acquisition 
system 
manufacturers. 


APPLICATIONS 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Pressure 
Transmitters 
Temperature 
Transmitters 
Millivolt 
Transmitters 


• 
RESISTANCE 
BRIDGE 
INPUTS 


• 
THERMOCOUPLE 
INPUTS 


• 
RTD INPUTS 


• 
CURRENT 
SHUNT (mV) INPUTS 


• 
PRECISION 
DUAL CURRENT 
SOURCES 


• 
AUTOMATED 
MANUFACTURING 


• 
POWER/PLANT 
ENERGY 
SYSTEM 
MONITORING 


Optional 
External 
Transistor 


Intematlonal 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 
11400, 
Tucson, 
AI 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AI 
85706 
• Tel: 
(520)746-1111 
• Twx: 910-952·1111 


Internet: 
hnp:llwww.borr-brown.coml 
• FAXUne: 
(800) 548-6133 
(Us/Canada 
Only) 
• Cable: 
8BRCORP 
• Telex: 
066-6491 
• FAX: (520) 889-1510 
• Immediate 
Product 
Info: 
(800) 548-6132 
iU~;i· 


For Immediate Assistance, Contact Your Local Salesperson 
SPECIFICATIONS 


ELECTRICAL 
At TA = +25°C, +Vcc = 24VDC, and RL = 100n with external transistor connected, 
unless otherwise noted 


I 
XTR101AG 
XTR101BG 
XTR101AP 
XTR101AU 


PARAMETER 
CONDITIONS 
I MIN 
TYP 
MAX 
MIN 
TYP I MAX 
MIN 
TYP 
I MAX I MIN I TYP 
MAX 
UNITS 


OUTPUT AND LOAD CHARACTERISTICS 


Current 
Linear Operating Regir:>n 
4 
20 
* 
:I: 
* 
:I: 
* 
* 


mA 


Derated Performance 
3.8 
22 
* 
* 
* 


:I: 
:I: 
:I: 
mA 
Current Um~ 
28 
38 
* 
* 
31 
:I: 
31 
:j: 
mA 


Offset Current Error 
1os,1o=4mA 
±3.9 
±to 
±2.5 
±6 
±8.5 
±19 
±8.5 
±19 
"" 
vs Temperature 
Alas/AT 
±10.5 
±20 
±8 
±15 
±10.5 
±20 
-> 
ppm, FSfC 


Full Scale Output Current Error 
Full Stale = 20mA 
±20 
±40 
±15 
±3O 
±3O 
±OO 
±3O 
±60 
"" 
Power Supply Vollage 
Vcc, Pins 7 and 8, 
+11.6 
t40 
* 
* 
:I: 
:I: 
* 


::: 
VDC 
Compliancel') 


load Resistance 
AI Vrx; = +24V, 10= 20mA 
600 
* 
600 
:I: 
0 


At Vrx; = +4OV, 10= 20mA 
1400 
* 
1400 
* 
0 


SPAN 
Output Current Equation 
As in 0, 
81 and 82 in V 
10 = 4mA + 10.0160 + 140IRsli Ie, - e,) 


Span Equation 
RsinO 
S = (0.0160 + (4OIRsll 
fW 
vs Temperature 
Excluding TCR 01 Rs 
t30 
±100 
* 
* 
* 
* 
* 
* 
ppmI"C 


Untrimmed Erro~2) 
'sPAN 
-5 
-2.5 
0 
* 
* 
* 
* 


:I: 
* 


:I: 
:I: 
* 


% 


Nonlinearity 
~LlNEARfTY 
0.01 
* 


:I: 
* 
% 


Hysteresis 
0 
* 


:I: 
* 


% 


Dead Band 
0 
* 
* 
* 


% 


INPUT CHARACTERISTICS 
Impedance:Differential 
0.411 3 
:I: 
:I: 
* 


GO II pF 


Corrman-Mode 
10 II 3 
:I: 
* 
* 
GO II pF 


Voltage Range, Full Scale 
Ae = Ie, - e,131 
0 
1 
* 
* 


:I: 
* 


:I: 
* 
V 
Offset Voltage 
Vas 
t30 
tOO 
±20 
±3O 
* 
±100 
* 
tl00 
~V 
vs Temperature 
AVO!IAT 
to.75 
t1.5 
to.35 
to.75 
:I: 
:I: 
* 
* 
~V!'C 
Power Supply Rejection 
AVcdPSRR = Vas Error 
110 
125 
* 
* 
* 
122 
110 
122 
dB 


Bias Current 
I, 
60 
150 
* 
* 
* 


:I: 
* 
* 
nA 
vs Temperature 
AI,,'AT 
0.30 
1 
* 
* 
* 
* 
* 
* 
nAl'C 
Offset Current 
100 
10 
t30 
* 
±20 
* 
* 
* 
* 
nA 


vs Temperature 
AIosIAT 
0.1 
0.3 
* 
* 
* 
* 
* 
* 
nA/'C 
Common-Mode Rejection(4} 
DC 
90 
100 
:I: 
:I: 
* 
* 
* 
* 
dB 
Common-Mode Range 
el and ez with Respect 
to Pin 7 
4 
6 
:(. 
* 
* 
* 
* 
* 
V 


CURRENT SOURCES 


Magn~ude 
1 
* 
* 
* 
mA 
Accuracy 
Vrx; = 24V, 


VPlNB-VPIN10,'1 = 19V 
R, = 5kll, Fig. 5 
to.06 
to.17 
to.025 
±O.075 
to.2 
to.37 
to.2 
to.37 
% 
vs Temperature 
t50 
tBO 
±30 
±5O 
* 
* 


:(. 


'" 
ppm!'C 


vsVrx; 
t3 
* 
* 
* 
pprlVV 
vs Time 
t8 
* 
* 
* 


pprntmonlh 


Compliance Voltage 
With Respect to Pin 7 
0 
lice -3.5 
* 
:I: 
:I: 
* 
* 
* 
V 
Ratio Match 
Tracking 
Arxuracy 
(1 - IREFI"RE,,) X 100% 
±0.014 
to.06 
to.OO9 
±0.04 
to.031 
±O.088 
to.031 
to.088 
% 
vs Tempeature 
t15 
10 
* 
* 


ppm/'C 
vs Vcc 
±10 
* 
* 


:(. 
pprlVV 
vs Time 
tl 
:I: 
:I: 
* 


pprntmonth 
0uIpu11mpedance 
10 
20 
* 
:I: 
* 
15 
* 
15 
MQ 


TEMPERATURE RANGE 
SpecifICation 
-40 
+85 
* 
* 


-40 
+85 
* 
* 


'C 
Operating 
-55 
+125 
* 
* 


-40 
+85 
-40 
+85 
'C 
Storage 
-55 
+165 
* 


" 
-55 
+125 I 
-55 
+125 
'C 
* Same 
as XTR101AG. 
NOTES: 
(1) See Typical 
Performance 
Curves. 
(2) Span error shown 
is untrimmed 
and may be adjusted 
to zero. (3) e, and e2 are signals 
on the -In and +In terminals 
with respect 
to the output, 
pin 7. While 
the maximum 
permissible 
fie is 1V, it is primarily 
intended 
for much 
lower 
input signal 
levels, 
e.g., 
10mV or 50mV 
full scale 


for the XTR101A 
and XTR101B 
grades 
respectively. 
2mV 
FS is also possible 
with the B grade, 
but accuracy 
will degrade 
due to possible 
errors 
in the low value 
span 
resistance 
and very 
high amplification 
of offset, 
drift, and noise. 
(4) Offset 
voltage 
is trimmed 
with the application 
of a 5V common-mode 
voltage. 
Thus 
the 
associated 
common-mode 
error 
is removed. 
See Application 
Information 
section. 


The Information 
provided 
herein is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely 
at the user's 
own risk. Prices 
and specifications 
are subject 
to change 


without 
notice. 
No patent rights or licenses 
to any of the circuits 
described 
herein are implied 
or granted 
to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product 
for use in life support 
devices 
and/or 
systems. 


BURR - BROWN" 


Burr-Brown Ie Data Book 
'1:11:1' 


PIN CONFIGURATION 


Top View 
DIP 


Zero Adjust 
14 
Zero Adjust 


Zero Adjust 
Bandwidth 


-In 
B Control 


+In 
DIP 
IAEF2 


Span 
IAEF1 


Span 
E 


Out 
8 
+Vcc 


Power Supply, +Vcc' 
. 
. 
4QV 


Input Voltage, 
6, 
or 82" 
~:VOUT, '5+Vcc 


Storage Temperature Range, Ceramic 
-55°C 
to +165°C 
Plastic 
-55"C 
to +125"C 
lead Temperature (soldering 
105) G, P 
+300°C 


(wave soldering, 35) U 
+260°C 
Output Short-Circuit 
Duration 
Continuous 
+Vcc to 
lOUT 


Junction Temperature.. 
. 
+165°C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


XTR101AG 
14·Pin Ceramic DIP 
169 
-40°C 
to +85°C 


XTR101BG 
14-Pin Ceramic DIP 
169 
-40°C to +85°C 
XTR101AP 
14-Pin Plastic DIP 
010 
-40°C 
to +85°C 
XTR101AU 
16-Lead SOIC 
211 
-40"C 
to +85"C 


BURR-BROWN* 
I~~I 
Burr-Brown Ie Data Book 


.•...o 
.•...a: 
A ELECTROSTATIC 
!;< 


Tills :nteg~~::u~~~e~a~ag:~y~~~~~~~~~. 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 


published 
specifications. 


Zero Adjust 


Zero Adjust 


-In 


+In 


Span 


Span 


Out 


NC 
8 


16 
Zero Adjust 


15 
Bandwidth 


BURR - BROWN® 
IElElI 


4-20mA Current Transmitter 
with 
RTD EXCITATION AND LINEARIZATION 


• 
LESS THAN ±1% TOTAL ADJUSTED 
ERROR, -40°C TO +85°C 


• 
RTD EXCITATION 
AND LINEARIZATION 


• 
TWO OR THREE-WIRE 
RTD OPERATION 


• 
WIDE SUPPLY 
RANGE: 9V to 40V 


• 
HIGH PSR: 110dB min 


• 
HIGH CMR: 
80dB min 


The 
XTRl03 
is a monolithic 
4-20mA, 
two-wire 
current transmitter 
designed 
for Platinum 
RTD tem- 
perature 
sensors. 
It provides 
complete 
RTD current 
excitation, instrumentation 
amplifier, linearization, and 


current output circuitry on a single integrated 
circuit. 


Versatile 
linearization 
circuitry 
provides 
a 2nd-order 
correction 
to the RTD, 
typically 
achieving 
a 40: 1 
improvement 
in linearity. 


Instrumentation 
amplifier gain can be configured for a 
wide 
range 
of 
temperature 
measurements. 
Total 
adjusted 
error 
of the complete 
current 
transmitter, 


including the linearized RTD is less than ±l % over the 
full -40 to +85°C operating 
temperature 
range. This 


includes 
zero drift, span drift and nonlinearity. 
The 
XTR103 operates on loop power supply voltages down 
to 9V. 


The XTRl03 
is available 
in l6-pin 
plastic DIP and 
SOL-16 
surface-mount 
packages 
specified 
for the 


-40°C 
to +85°C temperature 
range. 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
FACTORY 
AUTOMATION 


• 
SCADA 


C 
3 


2:- 
.~ 


.~co 
Z 


BURR 
- BROWNe 


'1313' 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


XTR103BP/BU 
XTR103AP/AU 


PARAMETER 
CONDITIONS 
MIN 
I 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OUTPUT 
I 
I 
I 
I 
Output Current Equation 
10= V~' 
(0.016 + 40/Rol 
+ 4mA, V•• in 
Volts, RG in Q 
A 


Total Adjusted 
Error(l) 
TMIN to TMAX 
±1 
±2 
%of 
FS 
Output Current, Specified 
Range 
4 
20 
* 
* 


mA 
Over-scale 
Limit 
34 
40 
* 
* 


mA 


Under Scale-Limit 
3.6 
3.8 
* 
* 


mA 


Full Scale Output Error 
V,N = lV, 
Ra = ~ 
±15 
±50 
* 


±loo 
~A 
Noise: 0.1Hz to 1kHz 
RG = 400 
8 
',' 
~p-p 


ZERO OUTPUT(') 
V1N = 0, RG = 
00 
4 
* 
mA 
M 
Initial Error 
±5 
±50 
* 


±loo 
~A 
0 
vs Temperature 
±D.2 
±D.5 
* 
±1 
~A1°C 
vs Supply Voltage, V+ 
V+ = 9V to 40V(3) 
0.5 
2 
* 
* 
~ 
.•.. 


vs Common-Mode 
Voltage 
VCM = 2V to 4V(3) 
0.1 
2 
* 
* 
~AN 
a: 


SPAN 
••• 


Span Equation (Transconductance) 
S = 0.016 + 40/RG 
* 
AN 
>< 


Untrimmed 
Error 
RG;::: 750 
±D.1 
±1 
* 
* 
% 
vs Temperature(4) 
±20 
±50 
* 
±100 
ppm/oC 
, 
Nonlinearity: 
Ideal Input 
0.01 
* 
% 


RTD Input 
Ptl00: 
-200°C 
to +850°C 
0.1 
* 
% 


RUN= 11270: 
en 
INPUT 
Differential 
Range 
RG = 
00 
1 
* 
V 
a: 


Input Voltage Aange(3) 
2 
4 
* 
* 
V 
W 


Common-Mode 
Rejection 
V1N = 2V to 4V(3) 
80 
100 
* 
* 
dB 
u:: 
Impedance: 
Differential 
3 
* 
GO 
::i 
Common-Mode 
0.5 
* 


GO 
Offset Voltage 
±D.5 
±2.5 
* 
* 


mV 
a. 


vs Temperature 
±1 
±2.5 
±2 
±5 
~V1°C 
:a: 
vs Supply Voltage, V+ 
V+ = 9V to 40V(3) 
110 
130 
::: 
* 


dB 
Input Bias Current 
100 
250 
* 
* 


nA 
<C 


vs Temperature 
0.1 
2 
:;: 
* 


nAl'C 
Z 
Input Offset Current 
2 
20 
* 
* 


nA 
vs Temperature 
0.01 
0.25 
* 
* 
nAl'C 
0 


CURRENT 
SOURCES(S) 


~ 
Current 
0.8 
* 


mA 
Accuracy 
±D.25 
±D.5 
* 


±1 
% 
~ 


vs Temperature 
±25 
±50 
±50 
±loo 
ppm/"C 
Z 
vs Power Supply. V+ 
V+ = 9V to 40V(3) 
50 
* 


ppmN 
W 
Compliance 
Voltage(3) 
V-'N) -0.2 
(V+) - 5 
* 
* 
V 
Matching 
±D.5 
* 


% 
:a: 


vs Temperature 
±10 
±25 
* 
±50 
ppm/"C 
::::) 


vs Power Supply, V+ 
V+ = 9V to 40V(3) 
10 
* 
ppmN 
a: 
POWER SUPPLY 
••• 
Voltage Aange(3), V+ 
9 
40 
* 


::: 
V 
en 
TEMPERATURE 
RANGE 
Z 


Specification, 
T MIN to TMAX 
-40 
85 
* 
* 


°C 
- 
Operating 
-40 
125 
* 
* 


°C 


°JA 
80 
* 


°CIW 


:;: Specification 
same as XTA103BP. 


NOTES: (1) Includes corrected Pt100 nonlinearity for process measurement spans greater than 100°C, and over-temperature 
zero and span effects. Does not include 


initial offset and gain errors which are normally trimmed to zero at 25°C. (2) Describes accuracy of the 4mA low-scale offset current. Does not include input amplifier 
effects. Can be trimmed to zero. (3) Voltage measured with respect to 10 pin. (4) Does not include TCA of gain-setting 
resistor, RG• (5) Measured with RllN = 
00 to 


disable linearization 
feature. 


BURR-BROWNe 
1E3E31 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS 


V1N 


VI~ 


RG 


RG 


10 


RUN 
8 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


XTR103AP 
16-pin Plastic DIP 
180 
-400C to +85°C 


XTR103BP 
16-pin Plastic 01P 
180 
-4O"C to +85'C 
XTR103AU 
SOL·16 Surface Mount 
211 
-40°C 
to +85°C 
XTR103BU 
SOL-16 Surface Mounl 
211 
-4QoC to +85°C 


Power Supply, V+ 
(referenced to 10pin) 
40V 
Input Voltage, 
V+1N , V-IN (referenced 
to 10 pin) 
OV to V+ 
Storage Temperature Range 
-55°C 
to +125°C 


Lead Temperature (soldering, 105) 
.... +300°C 
Output Current 
Limit 
Continuous 
Junction Temperature.. 
.... +165°C 


A 
ELECTROSTATIC 


J!J.!/ir". DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions_ Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure_ Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications_ 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 


BURR - BROWNe 


Burr-Brown Ie Data Book 
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BURR - BROWN® 
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4-20mA Current Transmitter with 
BRIDGE EXCITATION AND LINEARIZATION 


• 
LESS THAN ±1% TOTAL ADJUSTED 
ERROR, -40°C 
TO +85°C 


• 
BRIDGE 
EXCITATION 
AND LINEARIZATION 


• 
WIDE SUPPLY 
RANGE: 9V to 40V 


• 
LOW SPAN DRIFT: 50ppmJOC max 


• 
HIGH PSR: 110dB min 


• 
HIGH CMR: 
80dB min 


The XTRlO4 
is a monolithic 
4-20mA, 
two-wire 
cur- 
rent transmitter 
integrated 
circuit designed 
for bridge 
input signals. 
It provides 
complete 
bridge excitation, 
instrumentation 
amplifier, 
linearization, 
and current 
output 
circuitry 
necessary 
for high impedance 
strain 
gage sensors. 


The instrumentation 
amplifier can be used over a wide 
range of gain, accommodating 
a variety of input signals 
and sensors. Total adjusted error of the complete current 
transmitter, 
including 
the linearized bridge is less than 
±l % over the full -40°C 
to +85°C temperature 
range. 
This includes zero drift, span drift and non-linearity 
for 
bridge outputs as low as lOmV. The XTRlO4 operates 
on loop power supply voltages down to 9V. 


Linearization 
circuitry consists of a second, fully inde- 
pendent instrumentation 
amplifier that controls the bridge 
excitation 
voltage. It provides 
second-order 
correction 
to the transfer 
function, 
typically 
achieving 
a 20: I 
improvement 
in nonlinearity, 
even with low cost trans- 
ducers. 


The XTRlO4 
is available 
in 16-pin plastic 
DIP and 
SOL-16 
surface-mount 
packages 
specified 
for 
the 


-40°C 
to +85°C temperature 
range. 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
FACTORY 
AUTOMATION 


• 
SCADA 
• 
WEIGHTING 
SYSTEMS 


• 
ACCELEROMETERS 


'* 
~ 
1.0 
:ic 
0.5 
oz 


5mV 


Bridge 
Output 


InternatIonal 
Airport 
Industrial 
Park 
• Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 
910-952-1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 
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XTR104BP, 
BU 
XTR104AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
I 
TYP 
I 
MAX 
UNITS 


OUTPUT 
I 
I 
I 
I 


Output Current Equation 
10= V,"· 
(0.016 + 401RG) + 4mA 
Villi in Volts, RG in n 
A 
Total Adjusted 
Error(1) 
T MIN to TMAX• 
VFS~ 10mV, As = 5kn 
±1 
±2 
%ofFS 
Current, Specified Range 
4 
20 
* 
* 


mA 
Over·Scale 
Limit 
34 
40 
',' 
* 
mA 
Under Scale-Limit 
3.6 
3.8 
',' 
* 


mA 
Full Scale Output Error 
V1N=1V,RG=- 
±15 
±50 
* 
±loo 
~A 
Noise: 0.1 Hz to 1kHz 
RG= 40il 
8 
* 


~p-p 


ZERO OUTPUT(') 
V1N = av, RG = 00 
4 
* 
mA 
Initial Error 
±5 
±50 
., 
±loo 
~A 


V$ Temperature 
±C.2 
±C.5 
* 
±1 
~AI"C 
vs Supply Voltage, V+ 
V+ = 9V to 40V(3) 
0.5 
2 
* 
* 
~AN 
vs Common-Mode 
Voltage 
VeM = 2V to 3V(3) 
0.1 
2 
* 
* 
~AN 


SPAN 
Span Equation (Transconductance) 
S = 0.016 + 40/Ra 
* 


AN 


Untrimmed 
Error 
RG ~ 750: 
±C.l 
±1 
::: 
::: 
% 


V$ Temperature(4) 
±20 
±50 
* 


±100 
ppm/'C 
Nonlinearity: 
Ideal Input 
0.01 
* 
% 


Bridge Input{S) 
0.1 
* 


% 


INPUT 
Differential 
Range 
1 
* 
V 


Input Voltage Range(3) 
2 
3 
:;.: 
* 


V 
Common-Mode 
Rejection 
V IN = 2V to 3V(3) 
80 
100 
* 
* 


dB 


Impedance: 
Differential 
3 
:;: 
Gil 


Common-Mode 
0.5 
',' 
Gil 
Offset Voltage 
±0.5 
±2.5 
:I: 
* 
mV 


vs Temperature 
1 
2.5 
2 
5 
~VI'C 


V$ Supply Voltage, V+ 
V+ = 9V to 40V(3) 
110 
130 
* 


:;: 
dB 


Input Bias Current 
100 
250 
* 
* 
nA 


vs Temperature 
0.1 
2 
::: 
',' 
nAl"C 


Input Offset Current 
2 
20 
'.' 
* 


nA 


vs Temperature 
0.01 
0.25 
::: 
* 


nAl"C 


VOLTAGE 
REFERENCE(') 
Voltage 
5 
* 
V 
Accuracy 
±C.25 
±0.5 
::: 
±1 
% 


vs Temperature 
±10 
±50 
::: 
±loo 
ppmi'C 
vs Supply Voltage, V+ 
V+ = 9V to 40V(3) 
5 
:;: 
ppmN 
vs Load 
IL =Oto 
2mA 
50 
:;: 
ppm/mA 


POWER SUPPLY 
Voltage Aange(3l, V+ 
9 
40 
::: 
:;: 
V 


TEMPERATURE 
RANGE 


Specification 
(TMIN to T MAX) 
-40 
85 
* 
* 


'C 


Operating 
Derated Performance 
-40 
125 
* 


:;: 
'C 


OJ, 
80 
* 


'CIW 


* Specification 
same as XTA104BP. 


NOTES: (1) Includes corrected second-order 
nonlinearity of bridge, and over-temperature 
zero and span effects. Does not include initial offset and span errors which 


are normally trimmed 
to zero at 25°C. (2) Describes 
accuracy 
of the 4mA low-scale 
current. 
Does not include input amplifier 
effects. Can be trimmed 
to zero. 


(3) Voltage measured with respect to 10pin. (4) Does not include TCA of gain-setting resistor, ~. 
(5) When configured to correct for '$2% second-order 
bridge sensor 
nonlinearity. 
(6) Measured with AUN = 00 to disable linearization 
feature. 


BURR 
- BROWN_ 


Burr-Brown Ie Data Book 
1E3E31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


ABSOLUTE 
MAXIMUM 
RATINGS 


V+IN 


V+UN 


V~lIN 


RG 


RG 


10 


RUN 
8 


A 
ELECTROSTATIC 
Jl!Ia. DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 


formance degradation to complete device failure. Burr-Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate ESD protection methods. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


Power Supply. V+ 
(referenced 
to 10pin) . 
.. 
40V 


Input Voltage, 
V+1N, 
V-IN. 
V+UN' 
V-UN (referenced 
to 10 pin) 
OV to V+ 


Storage Temperature Range.. 
.., -55°C 
to +125°C 


Lead Temperature (soldering, 105).. 
. 
+300°C 


Output Current 
Limit.. 
. 
. 
Continuous 
Junction Temperature 
. 
+165°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


XTR104AP 
16·Pin Plastic DIP 
180 
-40°C to +85°C 
XTR104BP 
16·Pin Plastic DIP 
180 
-4O"C to +85°C 
XTR104AU 
SOL-,6 
Surtace Mount 
21' 
-4O"C to +85°C 
XTR104BU 
SOL-'6 
Surtace Mount 
21' 
-4O"C to +85°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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4-20mA CURRENT 
TRANSMITTER 
with Sensor Excitation 
and Linearization 


• 
LOW UNADJUSTED 
ERROR 


• 
TWO PRECISION 
CURRENT 
SOURCES 
800~EACH 


• 
RTD OR BRIDGE EXCITATION 


• 
LINEARIZATION 


• 
TWO OR THREE-WIRE 
RTD OPERATION 


• 
LOW OFFSET 
DRIFT: O.4~Vf'C 


• 
LOW OUTPUT CURRENT 
NOISE: 30nAp-p 


• 
HIGH PSR: 110dB min 


• 
HIGH CMR: 86dB min 


• 
WIDE SUPPLY 
RANGE: 7.5V TO 36V 


• 
14-PIN DIP AND SO-14 SOIC PACKAGES 


The 
XTRI05 
is a monolithic 
4-20mA, 
two-wire 
current transmitter 
with two precision current sources. 
It provides 
complete 
current excitation 
for Platinum 
RTD temperature 
sensors 
and bridges, 
instrumenta- 


tion amplifier, and current output circuitry on a single 
integrated 
circuit. 


Versatile 
linearization 
circuitry 
provides 
a 2nd-order 
correction 
to the RTD, 
typically 
achieving 
a 40: I 
improvement 
in linearity. 


Instrumentation 
amplifier gain can be configured for a 
wide range of temperature 
or pressure measurements. 
Total unadjusted 
error of the complete 
current trans- 


mitter is low enough to permit use without adjustment 
in many applications. 
This includes 
zero output cur- 


rent drift, span drift and nonlinearity. 
The XTR105 
operates on loop power supply voltages down to 7.5V. 


The XTRI05 
is available 
in l4-pin 
plastic DIP and 
SO-14 surface-mount 
packages and is specified for the 


--400C to +85°C industrial 
temperature 
range. 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
FACTORY 
AUTOMATION 


• 
SCADA REMOTE 
DATA ACQUISITION 


• 
REMOTE TEMPERATURE 
AND PRESSURE 
TRANSDUCERS 


BURR· BROWNe 
113131 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


XTR105P, 
U 
XTR105PA, 
UA 


PARAMETER 
CONDITIONS 
MIN 
I 
TYP 
I 
MAX 
MIN 
TYP 
MAX 
UNITS 


OUTPUT 
I 
I 
I. 
I 
Output Current Equation 
10= Vw• 
(40/RoJ + 4mA, Vw in Volts, Ao ,n Q 
A 
Output Current, Specified 
Range 
4 
20 
* 


:;: 
mA 
Over-Scale 
Limit 
24 
27 
30 
* 
* 
* 
mA 
Under-Scate 
Limit 
IREG = OV 
1.8 
2.2 
2.6 
* 
* 
* 
mA 


ZERO OUTPUT(') 
V1N = OV, RG = 
<:><> 
4 
:;: 
mA 


Initial Error 
±5 
±25 
* 
±50 
~A 
vs Temperature 
±OW 
±O.5 
* 
±0.9 
~A1'C 
vs Supply Voltage, V+ 
V+ = 7.5V to 36V 
0.04 
0.2 
* 
* 
~ 
vs Common-Mode Voltage 
VCM = 1.25V to 3.5V(2) 
0.02 
',' 
~ 
vs VAEG Output Current 
0.3 
* 
~mA 
I/) 


Noise: O.1Hz to 10Hz 
0.03 
* 
~p'p 
0 
SPAN 
,... 


Span Equation (Transconductance) 
S = 40/Ro 
* 
AIV 
a: 
Initial Error(3) 
Full Scale (V'N) = 50mV 
±O.05 
±O.2 
* 
±0.4 
% 
I- 


vs Temperature(3) 
±3 
±25 
* 
'" 
ppml'C 
X 
Nonlinearity: 
Ideal Input(4) 
Full Scale (V'N) = 50mV 
0.003 
0.Q1 
* 
* 
% 


INPUT(5j 


Offset Voltage 
VCM = 2V 
±50 
±loo 
* 
±250 
~V 
, 


vs Temperature 
±O.4 
±1.5 
* 
±3 
~VI'C 
vs Supply Voltage, V+ 
V+ = 7.5V to 36V 
±O.3 
±3 
* 
* 
~VN 
vs Common-Mode 
Voltage, 
VCM = 1.25V to 3.5V(2) 
±10 
±SO 
* 
±1oo 
~VN 
en 
RTI (CMRR) 
a: 
Common-Mode 
Input Range(2l 
1.25 
3.5 
* 
* 
V 
Input Bias Current 
5 
25 
* 
50 
nA 
W 


vs Temperature 
20 
* 


pAl'C 
u:: 
Input Offset Current 
±O.2 
±3 
* 
±10 
nA 
::::i 
vs Temperature 
5 
* 


pAl'C 


Impedance: 
Differential 
0.1111 
* 


GQ II pF 
Q. 


Common-Mode 
51110 
* 


GQ II pF 
== 


Noise: O.1Hz to 10Hz 
0.6 
* 
~Vp-p 


CURRENT 
SOURCES 
Vo = 2V(6) 
< 


Current 
800 
* 
~ 
Z 
Accuracy 
±O.O5 
±O.2 
* 
±0.4 
% 
0 
vs Temperature 
±15 
±35 
* 
±75 
ppml'C 
vs Power Supply, V+ 
V+ = 7.5V to 36V 
±10 
±25 
* 
* 
ppmN 


~ 


Matching 
±O.02 
±O.1 
* 
±0.2 
% 


vs Temperature 
±3 
±15 
* 
±30 
ppml'C 
~ 
vs Power Supply, V+ 
V+ = 7.5V 10 36V 
1 
10 
* 
* 


ppmN 
Z 
Compliance 
Voltage, Positive 
(V+)-3 
(V+) -2.5 
::: 
* 
V 
W 
Negative(2) 
0 
-{).2 
* 
* 
V 
Output Impedance 
150 
::: 
MQ 
== 
Noise: 0.1 Hz to 10Hz 
0.003 
::: 
~p,p 
::::) 
VAEG(21 
5.1 
* 
V 
a: 
Accuracy 
±O.02 
±O.1 
* 
* 
V 
I- 
vs Temperature 
±O.2 
* 
mVI'C 
en 
vs Supply Voltage, V+ 
1 
* 
mVN 
Output Current 
±1 
* 
mA 
Z 


Output Impedance 
75 
* 
Q 
- 


LINEARIZATION 
RUN (internal) 
1 
* 
kQ 
Accuracy 
±O.2 
±O.5 
* 
±1 
% 
vs Temperature 
±25 
±1oo 
* 
* 


ppml'C 


POWER SUPPLY 
Specified 
+24 
* 
V 
Voltage Range 
+7.5 
+36 
* 


::: 
V 


TEMPERATURE 
RANGE 


Specification, 
TMINto T MAX 
-40 
+85 
* 


::: 
'C 
Operating 
-55 
+125 
* 


::: 
'C 
Storage 
-55 
+125 
* 
* 


'C 


Thermal 
Resistance, 
9JA 


14,Pin DIP 
80 
* 


'CIW 
SO-14 
Surface-Mount 
100 
* 


'CIW 
* Specification 
same as XTR10SP, XTR105U. 


NOTES: (1) Describes accuracy of the 4mA low-scale offset current. Does not include input amplifier effects. Can be trimmed to zero. (2) Voltage measured with 
respect to IRET pin. (3) Does not include initial error or TCR of gain-setting 
resistor, RG. (4) Increasing the full-scale input range improves nonlinearity. 
(5) Does not 
include Zero Output initial error. (6) Current source output Voltage with respect to IRET pin. 
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I"'ower ~UPPIY, v+ 
(referenced to 10pin) . 
..40V 


Input Voltage, vtN, VjN (referenced to 10 pin) . 
. 
OV to V+ 
Storage Temperature Range.. 
. 
-55°C 
to +125°C 


Lead Temperature (soldering, 10s).. 
. 
+300°C 
Output Current Limit. 
. 
Continuous 


Junction Temperature .. 
. 
+165°C 


A 
ELECTROSTATIC 
J..f.iia. DISCHARGE SENSITIVITY 
B (Base) 


E (Emitter) 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


XTR105PA 
14-Pin Plastic DIP 
010 
-40°C 
to +85°C 
XTR105P 
14-Pin Plastic DIP 
010 
-40°C 
to +85°C 


XTR105UA 
80·14 
Surface Mount 
235 
-40°C to +85°C 
XTR105U 
SO-14 Surface Mount 
235 
-40°C to +85°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no 


responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 


No patent rightsor licenses to any of the circuits described herein are implied or granted 
to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR· 
BROWN 
product 
for use in life support devices and/or systems. 
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PRECISION VOLTAGE-TO-CURRENT 
CONVERTERITRANSMITTER 


• 
4mA TO 20mA TRANSMITIER 


• 
SELECTABLE 
INPUT/OUTPUT 
RANGES: 
OV to +5V, OV to +10V Inputs 
OmA to 20mA, 5mA to 25mA Outputs 
Other Ranges 


.0.005% 
MAX NONLINEARITY, 
14 BIT 


• 
PRECISION 
+10V REFERENCE 
OUTPUT 


• 
SINGLE SUPPLY OPERATION 


• 
WIDE SUPPLY 
RANGE: 13.5V to 40V 


The XTRIIO 
is a precision 
voltage-to-current 
con- 
verter designed for analog signal transmission. 
It ac- 
cepts 
inputs 
of 0 to SV or 0 to IOV and can be 
connected 
for outputs of 4 to 20mA, 0 to 20mA, 5 to 
2SmA and many other commonly 
used ranges. 


A precision 
on-chip metal film resistor network pro- 
vides input scaling and current offsetting. 
An internal 
IOV voltage reference 
can be used to drive external 


circuitry. 


The XTRIIO 
is available 
in 16-pin plastic DIP, ce- 
ramic DIP and SOL-16 surface-mount 
packages. Com- 
mercial and industrial 
temperature 
range models are 
available. 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
PRESSUREITEMPERATURE 
TRANSMITIERS 


• 
CURRENT-MODE 
BRIDGE 
EXCITATION 


• 
GROUNDED 
TRANSDUCER 
CIRCUITS 


• 
CURRENT 
SOURCE 
REFERENCE 
FOR 
DATA ACQUISITION 


• 
PROGRAMMABLE 
CURRENT 
SOURCE 
FOR TEST EQUIPMENT 


• 
POWER PLANT/ENERGY 
SYSTEM 
MONITORING 


14 
G~le 
Dnve 


7 
} 
Offse' 
(zero) 


Adjust 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


XTR110AG, 
KP, KU 
XTR110BG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TRANSMITTER 
I 
I 
Transfer 
Function 
10= 10 [(VREFln/16) 
+ (V,Nl/4) + (V,N:!2)JIRsPAN 
Input Range: V1N,(5) 
Specified 
Performance 
0 
+10 
* 
* 
V 


V1N2 
Specified 
Performance 
0 
+5 
* 
* 
V 


Current, 
10 
Specified 
Performance(l) 
4 
20 
* 
* 
mA 
Derated Performance(l) 
0 
40 
* 
* 
mA 


Nonlinearity 
16mA/20mA 
Span(2) 
0.01 
0.025 
0.002 
0.005 
% of Span 
Offset Current, 
105 
10 = 4mA(1) 


Initial 
(1) 
0.2 
0.4 
0.02 
0.1 
% of Span 


vs Temperature 
(1) 
0.0003 
0.005 
* 
0.003 
% of Spanrc 


vs Supply, Vec 
(1) 
0.0005 
0.005 
<. 
* 


% of SpanN 


Span Error 
10 = 20mA 
Initial 
(1) 
0.3 
0.6 
0.05 
0.2 
% of Span 
vs Temperature 
(1) 
0.0025 
0.005 
0.0009 
0.003 
% 01 Span/oC 


vs Supply, Vcc 
(1) 
0.003 
0.005 
* 
'" 
% of SpanN 


Output Resistance 
From Drain 01 FET (QEXT)(3) 
10 x 10' 
* 
Q 
Input Resistance 
V1N1 
27 
* 
kQ 


V1N2 
22 
* 
kQ 
VAEF 
In 
19 
* 
kQ 
Dynamic 
Response 
Settling Time 
To 0.1% of Span 
15 
* 
~s 
To 0.01% of Span 
20 
* 
~s 
Slew Rate 
1.3 
* 
mA/~ 


VOLTAGE 
REFERENCE 
Output Voltage 
+9.95 
+10 
+10.05 
+9.98 
* 
+'0.02 
V 
vs Temperature 
35 
50 
15 
30 
ppm/oC 


vs Supply, Vcc 
Line Regulation 
0.0002 
0.005 
* 
* 


%N 
vs Output Current 
Load Regulation 
0.0005 
0.Q1 
* 
* 


%/mA 


vs Time 
100 
* 
ppm/1k hrs 
Trim Range 
-{).100 
+0.25 
* 
* 
V 
Output Current 
Specified 
Performance 
10 
* 
mA 


POWER SUPPLY 
Input Voltage, Vcc 
+13.5 
+40 
* 
* 
V 
Quiescent 
Current 
Excluding 
10 
3 
4.5 
* 
* 
mA 


TEMPERATURE 
RANGE 
Specification: AG, BG 
-40 
+85 
* 
* 


°C 
KP, KU 
0 
+70 
°C 
Operating: AG, SG 
-55 
+125 
* 
* 


°C 
KP, KU 
-25 
+85 
°C 
* Specifications 
same as AG/KP grades. 
** Specifications 
apply to the range of RL shown in Typical Performance 
CUlVes. 


NOTES: (1) Including internal reference. 
(2) Span is the change in output current resulting from a full-scale change in input voltage. (3) Within compliance range limited 
by (+Vcc - 2V) +Vos required for linear operation of the FET. (4) For VREFadjustment circuit see Figure 3. (5) For extended IREFdrive circuit see Figure 4. (5) Unit may 
be damaged. See section, "Input Voltage Range". 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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V,N1 (10V) 


V,N2 (5V) 


Power Supply, +Vcc . 
. 
40V 


Input Voltage, 
VIN1, 
V1N2, VREF 
IN 
+Vcc 
See text regarding safe negative 
input voltage range. 


Storage 
Temperature 
Range: 
A, B 
-55°C 
to +125°C 
K, U 
-40°C 
to +85°C 


Lead Temperature 
(soldering, 
10s) G, P 
300"C 


(wave soldering, 
35) U . 
. 260°C 
Output Short-Circuit 
Duration, 
Gate 
Drive 
and VREF Force 
Continuous 
to common 
and +Vcc 
Output 
Current 
Using 
Internal 
son 
Resistor 
40mA 


iu~~~rBurr-Brown Ie Data Book 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


XTR110AG 
16·Pin Ceramic 
DIP 
109 
-40°C to +85°C 
XTR110BG 
16-Pin 
Ceramic 
DIP 
109 
-40°C to +85°C 
XTR110KP 
16-Pin 
Plastic 
DIP 
180 
O°C to +70°C 
XTR110KU 
SOL-16 
Surface-Mount 
211 
O°C to +70°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Any integral circuit can be damaged 
by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage, 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure, Precision integrated 
circuits. 


may be more 
susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications, 
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HIGH CURRENT 
BRIDGE DRIVER 
and 4-20mA Transm itter 


• 
SENSOR 
EXCITATION 
OF 1W 


• 
VARIABLE 
EXCITATION 
VOLTAGE: 
1.5V 
to 5.0V 


• 
SINGLE SUPPLY: 
11.4V to 30VDC 


• 
INRUSH CURRENT 
LIMITING 


• 
4-20mA TRANSMITTER 


• 
GAS DETECTION 
SENSORS 


• 
PELLISTOR 
CATALYTIC 
DETECTORS 


• 
STRAIN GAGES 


• 
HIGH CURRENT 
BRIDGES 


• 
LOAD CELLS 


• 
HOT-WIRE 
ANEMOMETERS 


The XTR501 contains a high efficiency 
DC/DC con- 


verter and 4-20mA three wire current 
transmitter. 
It 


provides 
regulated 
bridge 
excitation, 
optional 
half 
bridge, differential 
inputs and current transmitter 
nec- 


essary for the excitation 
and signal conditioning 
of 


low impedance 
bridge sensors and high integrity sig- 
nal transmission. 


The DC/DC converter is capable of supplying 
IW into 
a regulated 
bridge 
voltage 
of 1.5V to 5.0V from a 
supply of 11.4V to 30V. The combination 
of a low 
startup 
current 
and high efficiency 
current 
step-up 
allows for a combined 
supply line resistance 
of up to 


lOOn when exciting low impedance 
sensors. 


The instrumentation 
amplifier of the current transmit- 


ter can be used over a wide range of gains, accommo- 
dating a variety of input signals and sensors. 


The XTR50 I is particularly 
suited 
to excitation 
of 
high currentllow 
impedance 
sensors 
used in bridge 
applications 
allowing the use of lighter cabling lead- 
ing to considerable 
savings on cabling costs. 


..I+24V 


LOngC~ 


BURR-BROWNe 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


INSTRUMENTATION 
AMPLIFIER/CURRENT 
TRANSMITTER 
SIGNAL 
OUTPUT 


Output 
Current 
Equation 
Output 
Current 


Over-scale 
Limit 
Under-scale 
Limit 


ZERO 


Output 
Current 
Offset 
Error 
vs Temperature 
vs Supply Vollage 


SPAN 


Span 
Equation 
Untrimmed 
Error 


INPUT 
Common-Mode 
Range 
Offset Voltage 
vs Temperature 
vs Supply Vollage 
Common-Mode 
Rejection 
Impedance; Differential, Common-Mode 


DCIDC CONVERTER 
BRIDGE 
EXCITATION 
VOLTAGE 
SOURCE 


Output Voltage 


vs Temperature 
vs Long T arm Stability 


Output Power 
Line Voltage 
Regulation 


Load Voltage 
Regulation 


RG 
in n,v1N in V 
G = 1 
G = 250 


Vs = 11.4V to 30.0V 


Load Current 160mA to 340mA 


Load Voltage 2V 


Load Current 300mA 


Load Voltage 2V 


XTR501 


TYP 


10= 0.004 + 0.016 (1 + 50killRG)/4.94) 
V,N 
4 
20 


25 
27 
o 


4 


±SO 
±loo 


0.2 
0.5 


Span = 0.016(1 
+ 50killRG)/4.94j 


±O.2 
±2.5 
±1.5 
±10 


50 


±0.025 


0 
4.94(1) 


16 
50 
75 
85 
10'0116 


1.5 


200 
100 


0.25 
0.25 


150 


100 
2.6 
150 


11.4 
30 


-40 
+70 


-40 
+85 


Output Voltage 
Ripple Frequency 
Output Short-Circuit 
Current 


Input Current 


POWER SUPPLY 
Supply Voltage, Vs 
Supply Current 


TEMPERATURE 
Operating 


Storage 


NOTE: 
(1) Common-Mode 
Range 
is based 
on a multiple 
of a bandgap 
reference 
of 1.235V. 


mA 
~A 
~oC 
~AN 


AN 


% 
% 


ppm/oC 


% 


V 
mV 
~V/oC 


dB 
dB 
nil pF 


V 
ppml°C 
ppmll000hrs 
W 
% 
% 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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Supply Voltage, Vs.. 
. 
30V 
Input Voltage.. 
. 
10V 
Output Power .. 
. 
1W 


Operating 
Temperature 
Range 
aoc to +70°C 
Storage Temperature Range 
-4O"C to +85°C 


GaSEr 
24 
G 
SET 


A 


GeSENSE 
23 
GASENSE 


-V1N 
3 
22 
+V1N 


lOUT 10 


Common 
11 


A 
ELECTROSTATIC 
J.J:Ji,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
NUMBERI') 


269 


PIN 
NAME 
DESCRIPTION 


1 
GaSET 
Connect 
to RSPAN 
to set transconductance. 


2 
GBSENSE 
Sense 
pin for 
GaSEl 
connect 
to GASET. 


3 
-V1N 
Inverting input to transmitter. 


10 
lOUT 
Output Current connect through 
RSENSEto 
common. 


11 
Common 
Supply return for sense 
and 
VB connectors. 


12 
Vs 
Supply to XTR501 +ll.4V 
to 30.0V. 


14 
VaSET 
Single resistor to common 
sets the bridge 
excitation voltage. 


15 
+VSSENSE 
Positive bridge sense 
input connect 
to positive 
excitation voltage 
at bridge. 


16 
+VB 
Positive bridge excitation 
voltage. 


1? 
-VB 
Negative 
bridge excitation 
voltage. 


18 
V•• 
Output from intemal 
half bridge connect to -V1N. 


22 
+V1N 
Non·lnverting 
input to transmitter. 


23 
GASENSE 
Sense 
pin for GA SET connect to GA SET. 


24 
GASET 
Connect 
to RSPAN to set transconductance. 
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5 Isolation Products 


Isolation amplifiers can be used to amplify and 
measure low level signals in the presence of high 
common-mode voltages, break ground-loops and/ 
or eliminate source ground connections, provide 
an interface between medical patient monitoring 
equipment, 
and provide isolation protection to 
electronic instruments/equipment. 


Our isolation amplifiers feature three different 
technologies-transformer 
isolation, capacitor iso- 
lation, and opto-isolation. The following selection 
guides will help you determine the performance 
and functionality that best fit your requirements. 
Choose from the industry's most complete line of 
isolation solutions including: 
18013o-Provides 
high isolation-mode rejection, 
wide bandwidth and low cost in 8-pin DIP and 
surface-mount packages. 
180124--This 
new lowest-cost isolation ampli- 
fier is an excellent performer. It provides 1500V 
isolation and comes in standard DIP and SOIC 
packages. 
180120-lndustry's 
first hermetic isolation am- 
plifier with 0.01% linearity. It is offered with 
specifications over the military temperature range. 
180103-Unity-gain 
isolation amp combined with 
an internal isolated DCIDC converter in a space- 
saving, 24-pin ceramic DIP. 


180212-Low 
cost, uncommitted input amplifier, 


differential 
output 
with 
an internal 
isolated 
DCIDC converter. 


180100- 
Versatile, 
adjustable 
gain optically- 
coupled amplifier in a 18-pin DIP. 
3656- Transformer-coupled amplifier with an in- 
ternal isolated DCIDC converter that offers three 
port isolation. 


BURR-BROWNoII 
1E3lE3l1 
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180150-High 
speed, low cost dual digital trans- 
ceiver that is TTL- and CMOS-compatible, avail- 
able in a 24-pin plastic DIP and in a 28-lead SOle. 


180174--New, 
precision, input isolated program- 
mable gain amplifiers. Capable of both fixed and 
variable gains, they allow flexibility of input stage 
for use in applications 
such as IPC and data 
acquisition systems. 
180175-New, 
precision, input isolated instru- 
mentation amplifiers that offer excellent accuracy. 
A single resistor sets any gain from I to 10,000. 
Available in a 24-pin plastic "skinny" DIP. 
•• 
180166 and 180176-New, 
precision, input iso- 


lated amplifiers incorporating and uncommitted 
input op-amp, available in both enhanced fre- 
en 
quency response and enhanced linearity version. t; 


180250 Family-This 
new family of precision, 
::) 
3-port isolated amplifiers consists of a buffer 
C 
(IS0253), 
programmable gain (IS0254), 
instru- 0 
mentation (lS0255), 
and operational 
(IS0256) 
a: 
amplifiers aimed at industrial process control ap- 
Q. 


plications. 
~ 
180485 Family-A 
differential isolated bus trans- 
i= 
ceiver that uses capacitively-coupled isolation tech- 
<c 
nology to achieve high speed and low cost bus 
...J 
isolation. It is RS-485/RS-422 compatible. 
0 


180800 Family-A 
new series of 12- and 16-bit 
~ 
isolated sampling AID converters. Use of state-of- 
the-art CMOS architectures and high voltage ca- 
pacitors transfer data digitally across the isolation 
barrier thereby eliminating signal degradation. 


The selection guide also includes our versatile line 
of isolated DC/DC converters. 


t; Isolation Products 


I 
ISOLATION PRODUCTS 


I 
I 
I 
I 
I 


ANALOG 
I A/D 
CONVERTERS 
DC/DC 
CONVERTERS 
DIGITAL 
SENSOR 


AMPLIFIERS 
Rated Continuousll), ts 
Raled Conlinuousll) 
COUPLERS 
CONDITIONING 
(Vrms) 
(Function) 
(Function) 


12·81T 
PW5745 
(750) 
150485 (R5-485 
Transceiver) 
IXR100 
(RlD, 
4-20mA, 
2 Wire 


150806 
(1.5kVrms, 
40kHz) 
724 
(1k) 
150'50 
(Transceiver, 
Dual) 


150808 
("5kVrms, 
1OOkHz) 
DCP0105(2j 
(1k) 


16·BIT 


PW5740 
("5k) 


150807 
(1.5kVrms, 
40kHz) 
PW5725A 
("5k) 
PW5726A 
(35k) 


I 
I 
150809 
("5kVrms, 
100kH2) 
722 
(3.5k) 


I 


Without 
Power 
With 
Power 
Technology 
Rated Conlinuous(1) 
Rated Continuousll) 
(Vrms) 
(Vrms) 
(Gain Range) 


150, 00 
(750) 


150,30 
(750) 


150102 
("5kl 


150120 
(1.5k) 


150122 
("5k) 


150124 
('.5k) 


150164 
('.5kl 


150174 
('.5k) 


150175 
("5k) 


150176 
(1.5k) 


3650 
(2k) 


150,06 
(3.5kl 


150121 
(3.5kl 


3 PORT 


150253 
("5k) 
150254 
(Uk) 


150255 
(Uk) 


150256 
(15k) 


3656 
(3.5k) 


CAPACITIVE·CoUPLEo 
150102 (G = 1) 


150103 (G = 1) 


150106 (G = 1) 
150107 (G = 1) 


150113 (G = 1) 


150120 (G = 1) 


150121 (G = 1) 
150122 (G = 1) 


150124 (G = 1) 


150164 (PGA, G = " 
10, 100) 


150174 (PGA, G = " 
10, 100) 
150175 (INA, Variable Gain) 


150176 (Variable Gain) 


150253 (G = 1) 


150254 (PGA, G = " 
10, 100,1000) 
150255 (INA, Variable Gain) 


150256 (Variable Gain) 
BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPME 


NOTE: 
(1) All isolation voltages 
defined at continuous 
AC, 


Some specifications 
have been estimated 
for camp 
purposes. 
Refer to data sheets 
for guaranteed 
specific 


(2) One second test. 


2 PORT 


150103 
("5k) 


150113 
("5k) 


150212 
(l.5k) 


150107 
(2.5k) 


OPTICAll y-coUPLEo 


150100 
(Variable 
Gain) 


3650 
(Variable 
Gain) 
150130 
(G = 8, Differentiai 
in and oul) 


TRANSFORMER-COUPLED 


150212 (Variable 
Gain) 


3656 
(Variable 
Gain) 


~l 


ANALOG WITHOUT POlll 


Isolation 
Isolation 
Input 
mi 
Isolation 
Isolation 
Mode 
Mode 
Leakage 
Offset 
Small 


z 
Voltage 
Voltage 
Rejection 
Rejection 
Current 
Gain Non- 
Voltage 
Bias 
Signal 


• 
Cont 
PulselTest 
DC 
60Hz 
at 240Vl60Hz 
linearity 
Drift 
Current 
Bandwidth 


I:l:l 
Peak (DC) 
Peak 
typ 
lyp 
max 
max 
max 
max 
typ 
Tempi') 


l':: 
Product 
(V) 
(V) 
(dB) 
(dB) 
(lJArms) 
(%) 
(i[!VrC) 
(nA) 
(kHz) 
Range 
Description 
...• 
150100 
750 
146(4) 
108(4) 
0.3 
0.07 
2(4) 
10 
60 
Ind 
Low Drift Wide BW 
';' 
2500 
I:l:l 
150102 
2121 
4000 
160 
120 
1.0 
iO.003 
250 
- 
70 
Ind(2) 
1500Vrms Isolation, Buffer 
~ 
150106 
4950 
8000 
160 
130 
1.0 
iO.025 
250 
70 
Ind(2) 
3500Vrms Isolation, Buffer 
;t 
150120 
2121 
2500(3) 
160 
115 
0.5 
iO.01 
150 
60 
Mi1(2) 
1500Vrms Isolation, Buffer 
;:, 
•....• 
150121 
4950 
5600(3) 
160 
115 
0.5 
iO.01 
150 
- 
60 
Ind 
3500Vrms Isolation, Buffer 
(J 
150122 
2121 
2400(3) 
160 
140 
0.5 
iO.02 
200- 
50 
Ind 
1500Vrms Isolation, Buffer 
tl 
- 


>:> 
150124 
2121 
2400(3) 
160 
140 
0.5 
iO.01 
200- 
- 
50 
Ind 
Low Cost Isolation Buffer 
~ 
150130 
720 
960(3) 
140 
140 
iO.25 
2.1- 
670- 
85 
Xlnd 
High IMR Wide BW, G ; 8 
I:l:l 
150164 
2121 
2500(3) 
115 
115 (50Hz) 
0.8 (50Hz) 
iO.01 
155 
5 
6 
Xlnd 
1500Vrms Isolation with PGA 
<;) 
<;) 
150174 
2121 
2500(3) 
115 
115 (50Hz) 
0.8 (50Hz) 
iO.04 
505 
5 
60 
Xlnd 
1500Vrms Isolation with PGA 
"'" 
150175 
2121 
2500(3) 
160 
115 
1 
iO.04 
1.5 
i10 
50 
Xlnd 
1500Vrms,INA 


150176 
2121 
2500(3) 
160 
115 
0.8 
iO.04 
500- 
i5 
60- 
Xlnd 
1500Vrms, Op Amp 


3650 
2000 
5000 
140 
120 
0.35 
iO.05 
5 
40 
15 
Ind 
Balanced Current Input, Buffer 


NOTES:Allpackagesare DIPsexceptISO'30 andIS0122whicharealsoavailablein surtacemount.(1)Ind; -25'C to +85'C, Xlnd; -40'C to 85'C, Mil= -55'C to +125'C. (2)Hermetic.(3)Partialdischargetestvoltage.(4) 
101<0. 


- DENOTESTYPICAL 
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BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMEI 


Vt 
Some specifications have been estimated for compariso 
~ 
purposes. Refer to data sheets for guaranteed specificat 


ISOLATION PRODUCTS I 


v, 
ANALOG WITH POWER 
{,. 


Isolation 
Isolation 
Input 
Isolation 
Isolation 
Mode 
Mode 
Leakage 
Offset 
Small 
Voltage 
Voltage 
Rejection 
Rejection 
Current 
Gain 
Non- 
Voltage 
Bias 
Signal 
Cont 
PulsefTest 
typ 
typ 
at 240Vl60Hz 
linearity 
Drift 
Current 
Bandwidth 
Peak 
Peak 
DC 
60Hz 
max 
max 
max 
max 
typ 
Temp!') 


Product 
(V) 
(V) 
(dB) 
(dB) 
(fIA) 
("!o) 
(#lVrC) 
(nA) 
(kHz) 
Range 
Description 


IS0103 
2121 
5657 
160 
130 
2.0 
to.025 
250 
20 
Ind 
1500Vrms 
Isolated 
Input 
Power, 
Buffer, 
2 port 


IS0107 
3500 
8000 
160 
100 
2.0 
to.025 
400 
20 
Ind 
2500Vrms 
Isolated 
Input 
Power, 
Buffer, 
2 port 


IS0113 
2121 
5657 
160 
130 
2.0 
to.02 
250 
20 
Ind 
1500Vrms 
Isolated 
Output 
Power, 
Buffer, 
2 port 


IS0212 
2121 
2400(3) 
160 
115 
2.0 
to.025 
(30t30/G) 
50 
1 
Com 
1500Vrms 
Isolated 
Input 
Power, 
Low Cost, 
2 port 


IS0253 
1500 
2500(3) 
160 
115 
2.0 
to.1 
150' 
50 
Xlnd 
Buffer, 
3 port 


IS0254 
1500 
2500(3) 
160 
150 
2.0 
to.102 
t(1 
+ 510/G) 
5 
50 
Xlnd 
Programmable 
Gain 
Amplifier, 
3 port 


150255 
1500 
2500(3) 
160 
130 
2.0 
to.102 
t 
(1 + 520/G) 
10 
50 
Xlnd 
Instrumentation 
Amplifier, 
3 port 


IS0256 
1500 
2500(3) 
160 
130 
2.0 
to.1 
t1.2 
t5 
50 
Xlnd 
Operational 
Amplifier, 
Input, 
3 port 


3656 
3500 
8000 
160 
125 
0.5(2) 
to.05 
(5+ 350/G,) 
100 
30 
Ind 
High 
Isolation 
Voltage, 
3 port 


NOTES, All packages are DIPs except the package for the IS0212 and IS0213 is a SIP. (1) Ind = -25·C 
to +85·C, Com = O·C to +70·C, Xlnd = -40·C 
to 85·C. (2) At 120Vl60Hz. (3) Partial discharge test voltage, ac Vrms. 


Product 


IS0806 


IS0807 


IS0808 


tl:l 
150809 
!:: 
~ 
tl:l 


~ 
;::lr; 


~S 
tl:l 
<:> 
<:>..,. 


Linearity 
Input 
Resolu- 
Error 
Range 
Sampling 
tion 
max 
(see 
table, 
pg 40) 
Rate 
(Bits) 
("!oFSR) 
(V) 
(kHz) 


12 
to.022 
C,D,S 
40 


16 
to.0046 
C,D,S 
40 


12 
to.022 
C, D, E,P,R,S 
100 


16 
to.006 
C,D, 
E,P,R,S 
100 


THO 
(dB, 
max) 


-90' 


-100' 
-90' 


-100' 


Temp 
Range 


Xlnd 


Xlnd 


Xlnd 


Xlnd 


Pkg 


XPDIP 


XPDIP 


XPDIP 


XPDIP 


Description 


Serial, 
Isolated, 
Rated 
1500 Vrms 


Serial, 
Isolated, 
Rated 
1500 Vrms 


Serial, 
Isolated, 
Rated 
1500 Vrms 


Serial, 
Isolated, 
Rated 
1500 Vrms 
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Description 


Single 5V Output, Standard 
JEDEC Package 
PWS725A 
2121 
4000 
7 
18 
2 
±15 
±40 
1.15 
Ind 
DIP 
Single±15VOutput 


PWS726A 
4950 
8000 
7 
18 
2 
±15 
±40 
1.15 
Ind 
DIP 
Single±15VOutput 


PWS740 
2121 
4000 
7 
20 
1.5 
30(3) 
60(3) 
1.20 
Ind 
Sys(4) 
Multiple Output(1-8) 


PWS745(6) 
1060 
1200(7) 
10(5) 
18(5) 
1.5 
±15 
30 
1.20(5) 
Ind 
Camp 
Multiple Output (1-8) 


722 
3500 
8000 
5 
16 
1 
±3-40 
±50 
1.13 
Ind 
Mod 
Dual ±15V Output 


NOTES: (') See complete Product Data Sheet for full specitications, especially regarding output current capabilities. (2) Ind = -25°C to +85°C, Xlnd = -4O"C to +' OO°C.(3) Per channel. (4) 1 TO-3 driver per 8 channels, plus 2 DIPs per 
channel. (5) 15V operation. (6) PWS745-1 driver may also be used with PWS740 components. 
(7) Partial discharge test voltage, ac Vrrns. 


Isolation 
Voltage 
Cant 
Peak 
(V) 


1400 


Isolation 
Voltage 
Pulse Test 
Peak 
(V) 


1400 


Input 
Voltage 
min 
(VDC) 


+4.75 


Input 
Voltage 
max 
(VDC) 


+5.15 


Leakage 
Current 
240VAC 
60Hz 
(!JA) 


Current, 
Balanced 
Loads On All 
Outputs 
Rated 
(mA) 


30 


Current, 
Balanced 
Loads On All 
Outputs 
Max(1) 
(mA) 


30 


Sensitivity 
To Input 
Change 
(VN) 


0.003 


Temp(2) 
Range 


Xlnd 


Isolation 
Isolation 
Leakage 
Power 
DIGITAL COUPLER 


Voltage 
Voltage 
Current 
Consumption 
Cont 
Pulse Test 
240VAC 
Data 
Per Channel 
Ext 
Peak 
Peak 
60Hz 
Rate 
max 
Power 
Product 
(Vrms) 
(V) 
(!JA) 
(MBd)' 
(mW) 
Req 
Temp(1) 
Pkg 
Description 
IS0150 
1500 
2400(2) 
0.6 
80 
25 
Ves 
Xlnd 
DIP, SOIC 
Dual Isolated Transceiver 
IS0485 
1500 
20 
180 at 5MBiVs 
Ves 
Xlnd 
DIP 
RS-485 Transceiver 


Isolation 
Voltage 
Cont 
Peak 
(V) 


2121 


Span 
Untrimmed 
Error, 
max(%) 


-2.5 


Span 
Non- 
linearity, 
typ(%) 


0.01 (EMF) 
0.1 (RTD) 


NOTE: (') Special = -20°C to +70°C, Com = O°C to 70°C. 


Span 
Temp 
Drift 
(ppm/"C) 


100 


Input 
Offset 
Voltage 
typ 


500,iV 


Input 
vs Temp 
max 
(l!V/"C) 


5 


CMR 
vs 
Supply 
(dB) 


100 


Output 
Current 
Range 
(mA) 


4-20 


ISOLATION PRODUCTS I 


Output 
Current 
Limit 
(mA) 


32 


Tempt') 
Range 
Pkg 


Special 
Mod 


Description 


Two-Wire Transmitter 
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BURR-BROWN® 
IElElI 
DCP0105 
Series 


Miniature 
5V Input, 1W Isolated 
UNREGULATED 
DC/DC CONVERTERS 


• 
STANDARD 
JEDEC 
PLASTIC 
PACKAGE 


• 
MEETS 
EN55022 
CLASS 
B 


• 
LOW PROFILE: 
0.15" (3.8mm) 


• 
SYNCHRONIZABLE 


• 
OUTPUT SHORT CIRCUIT 
PROTECTION 


• 
THERMAL 
SHUTDOWN 


• 
STARTS 
INTO ANY CAPACITIVE 
LOAD 


• 
FLOATING 
OUTPUTS 


• 
EFFICIENCY: 
Up to 75% (at Full Load) 


• 
1000Vrms 
ISOLATION 


• 
400kHz 
SWITCHING 


.108 
MILLION 
HOURS 
MTTF 


• 
5V, ±5V, 12V, ±12V, 15V, ±15V OUTPUTS 


• 
POINT OF USE POWER 
CONVERSION 


• 
DIGITAL 
INTERFACE 
POWER 


• 
GROUND 
LOOP ELIMINATION 


• 
DATA ACQUISITION 


• 
INDUSTRIAL 
CONTROL 
AND 
INSTRUMENTATION 


• 
TEST EQUIPMENT 


The DCPOI05 family is a series of high efficiency, 5V 
input isolated DCIDC 
converters. 
In addition 
to IW 
nominal galvanically 
isolated output power capability, 


the range of DCIDCs 
are also fully synchronizable. 


The devices feature thermal shutdown, 
and overload 
protection 
is implemented 
via watchdog 
circuitry(J). 


Advanced 
power-on 
reset techniques 
give 
superior 
reset performance 
and the devices wiII start into any 
capacitive 
load up to full power output. 


The DCPOlO5 
family 
is implemented 
in standard- 
molded IC packaging, giving outlines suitable for high 
volume assembly. 


~--------------------------l 
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SPECIFICATIONS 


DCP0105 
SERIES 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OUTPUT 


Power 
Vs + 4% 
1 
W 


100% Full Load 
0.92 
W 


Voltage (VNOMl 


DCP010505P 
75% 
Full Load(l) 
4.75 
5 
5.15 
V 


DCP010505DP 
75% 
Full 
Load 
±4.75 
±5 
±5.25 
V 


DCP010512P 
75% 
Full 
Load 
11.4 
12 
12.6 
V 


DCP010512DP 
75% 
Full 
Load 
±11.4 
±12 
±12.6 
V 


DCP010515P 
75% 
Full 
Load 
14.25 
15 
15.75 
V 


DCP010515DP 
75% 
Full 
Load 
±14.25 
15 
±15.75 
V 


Voltage 
vs Temperature 
±0.08 
%/'C 


Short-Circuit 
Duration 
Vs ± 10% 
Indefinite 


Ripple 
CL = OIP Capacitor 
= 1O~F 
20 
mVp-p 
In 


INPUT 
0 


Nominal Voltage (Vs) 
5 
V 
.•... 
0 


Voltage 
Range 
-10 
10 
% 
a. 


Supply Current 
100% 
Full 
Load 
250 
mA 
0 


Reflected 
Ripple Current 
GIN = liP Capacitor 
= 11lF 
20 
mArms 
C 


50% 
Full 
Load 


ISOLATION 
• 


Voltage(2) 
15 
Flash 
Test 
1 
kVrms 


Continuous 
Voltage(3j 
1 
kVrms 


Insulation 
Resistance 
>1 
GO 
en 
Input/Output 
Capacitance 
2.5 
pF 


REGULATION 
t- 
O 
Load 
Regulation 
:::) 
DCP010505P 
100% 
to 75% 
Full load 
8 
11 
% 
C 
75% 
to 10% 
Full 
Load 
17 
20 
% 


DCP010505DP 
100% 
to 75% 
Full 
Load 
8 
10 
% 
0 


75% 
to 10% 
Full 
Load 
19 
22 
% 
a:: 


DCP010512P 
100% 
to 75% 
Full 
Load 
7 
9 
% 
a. 


75% 10 25% Full Load 
12 
17 
% 
Z 


25% 
to 10% 
Full 
Load 
7 
12 
% 
0 
DCP010512DP 
100% 
to 75% 
Full 
Load 
7 
10 
% 


~ 


75% 
to 25% 
Full 
Load 
12 
16 
% 


25% 
to 10% 
Full 
Load 
7 
11 
% 


DCP010515P 
100% 
to 75% 
Full 
Load 
7 
9 
% 
..J 


75% 
to 25% 
Full 
Load 
12 
17 
% 
0 


25% 
to 10% 
Full 
Load 
11 
16 
% 
en 


DCP010515DP 
100% 
to 75% 
Full 
Load 
7 
10 
% 


75% 
to 25% 
Full 
Load 
12 
16 
% 


25% 
to 10% 
Full 
Load 
11 
15 
% 


Line 
Regulation 
75% 
Full 
Load 
1.003 
%/1% 
of Vs 


SWITCHING/SYNCHRONIZATION 


Oscillator 
Frequency 
(Fosd 
Switching 
Frequency 
= Fosd2 
BOO 
kHz 


Sync 
Input 
Low 
0 
0.8 
V 


Sync 
Input 
Current 
VSYNC 
= +2V 
48 
~ 


Reset 
Time 
3.8 
liS 


SYNCOUT 
Frequency 
400 
kHz 


GENERAL 


Quiescent 
Current 


DCP010505P 
38 
mA 


DCP010505DP 
40 
mA 


DCP010512P 
30 
mA 


DCP010512DP 
33 
mA 


DCP010515P 
34 
mA 


DCP010515DP 
34 
mA 


iu~;;r Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 
(CONT) 


DCP0105 
SERIES 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


GENERAL 
(ConI) 


Efficiency 


DCP010505P 
100% Full Load 
71 
% 


10% Full Load 
40 
% 


DCP010505DP 
100% Full Load 
66 
% 


10% Full Load 
47 
% 


DCP010512P 
100% Full Load 
72 
% 


10% Full Load 
38 
% 


DCP010512DP 
100% Full Load 
72 
% 


10% Full Load 
36 
% 


DCP010515P 
100% Full Load 
73 
% 


10% Full Load 
40 
% 


DCP010515DP 
100% Full Load 
75 
% 


10% Full Load 
38 
% 


MTTF(3) 
TA = +85°C 
158.000 
hrs 


TA = +55°C 
3.050.000 
hrs 


TA = +25'C 
108.000.000 
hrs 


Weight 
14-Pin PDIP 
1.08 
g 


THERMAL 
SHUTDOWN 
Internal Controller Ie Temperature 
115 
140 
'c 
Shutdown 
Current 
3 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
+100 
"C 


EMC SPECIFICATIONS 


Specifications 
and Related Documents 


The DCPOlO505P was tested to and complied with the limits of the following EMC specifications: 


prEN55022 (1992) 
Conducted RF emission, telecomm lines. 


EN55022 (1995) 
Limits and methods of measurement of radio interference characteristics of information technology equipment. 


ENV50140 (1993) 
Electromagnetic compatibility. Basic immunity standard. Radiated RF immunity. 


ENV50141 (1993) 
Electromagnetic compatibility. Basic immunity standard. Conducted RF immunity. 


EN61000-4-2 (1995) 
Electromagnetic 
compatibility, 
Part 4. Testing 
and measurement 
techniques, 
Section 2. Electrostatic 
discharge. 


EN61000-4-4 (1995) 
Electromagnetic 
compatibility, 
Part 4. Testing and measurement 
techniques, Section 4. Electrical fast 
transient bursts. 


EN61000-4-8 (1994) 
Electromagnetic compatibility, Part 4. Testing and measurement techniques, Section 8. Power frequency 
magnetic field immunity. 


Electrostatic 
Discharge 
Test 


Electrical Fast Transient Tests 


Conducted RF Immunity Tests 


Radiated Immunity Test, Magnetic Field 


The following is a list of tests which were required for compliance with the above specifications: 


Conducted Emission Test 
150kHz to 30MHz, power and output lines, Class B limits applying. DCIDC loads of 
0%, 8%, and 120% applying. 


30MHz to lOOOMHz,Class B limits applying. DCIDC loads of 0%,8%, 
and 120% 


applying. 


80MHz to lOOOMHz, 10V/m, 1kHz 80% AM. 


9OOMHz, lOV/m, 200Hz 100% PM. 


4kV, HCPIVCP indireCI discharge only. 


2kV power lines, 2kV signal lines. 


150kHz to 80MHz, power and output lines, 10Vrms, 1kHz 80% AM. 


50Hz,30Nm 


Radiated Immunity Test, Eleclric Field 


Radiated Immunity Test, Electric Field 
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PIN # 
PIN NAME 
DESCRIPTION 


1 
Vs 
Voltage Input. 


2 
OV 
Input Side Common. 
5 
OV 
Output Side Common. 
6 
+VOUT 
+Voltage 
Out. 


7 
NC 
Not Connected. 
8 
SYNCoUT 
Unregulated 400kHz Output from Transformer. 


14 
SYNC'N 
Synchronization 
Pin. 


Input Voltage.. 
. 
7V 
Storage Temperature 
-600(; to +l50°C 
Lead Temperature 
(soldering, 
1Os) '. 
. .... 300°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


DCP010505P 
14-Pin Plastic DIP 
010-1 
DCP010505DP 
14-Pin Plastic DIP 
010-1 


DCP010512P 
14-Pin Plastic DIP 
010-1 
DCP010512DP 
14-Pin Plastic DIP 
010-1 


DCP010515P 
14-Pin Plastic DIP 
010-1 
DCP010515DP 
14-Pin Plastic DIP 
010-1 


Basic Model Num__be_,_:_1W_P_'_od_U_cl 
-----r-_D_C_P_01 
__ 
T_5_J...Jo5<D > <j> 
Voltage Input--------------'- 
5V In 
Voltage Output 
5V Out 
Dual Output: 
Package Code: 
P = 14-Pin Plastic DIP 


1 
Vs 


2 
OV 
5 
OV 
6 
+VOUT 
7 
-VOUT 
8 
SYNCoUT 
14 
SYNC'N 


Voltage Input. 
Input Side Common. 
Output Side Common. 
+Voltage 
Out. 


-Voltage 
Out. 


Unregulated 400kHz Output from Transformer. 
Synchronization 
Pin. 


A 
ELECTROSTATIC 
J.!l!/ia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 
published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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DCP0115 
Series 


Miniature 
15V Input, 1W Isolated 
UNREGULATED 
DC/DC CONVERTERS 


• 
STANDARD 
JEDEC 
PLASTIC 
PACKAGE 


• 
LOW PROFILE: 
0.15" 
(3.8mm) 


• 
SYNCHRONIZABLE 


• 
OUTPUT SHORT CIRCUIT 
PROTECTION 


• 
THERMAL 
SHUTDOWN 


• 
STARTS 
INTO ANY CAPACITIVE 
LOAD 


• 
EFFICIENCY: 
76% (at Full Load) 


• 
1000Vrms 
ISOLATION 


• 
400kHz 
SWITCHING 


• 
93 MILLION 
HOURS 
MTTF 


• 
POINT OF USE POWER 
CONVERSION 


• 
GROUND 
LOOP ELIMINATION 


• 
DATA ACQUISITION 


• 
INDUSTRIAL 
CONTROL 
AND 


INSTRUMENTATION 


• 
TEST 
EQUIPMENT 


The DCPO I lS family is a series of high efficiency, 
lSV input isolated DC/DC converters. 
In addition 
to 
lW nominal galvanically 
isolated output power capa- 
bility, 
the 
range 
of 
DC/DCs 
are 
also 
fully 
synchronizable. 
The devices feature thermal shutdown, 
and overload protection 
is implemented 
via watchdog 
circuitry(l). Advanced power-on reset techniques 
give 
superior reset performance 
and the devices 
will start 


into any capacitive 
load up to full power output. 


The DCPO I family is implemented 
in standard-molded 
IC packaging, giving outlines suitable for high volume 
assembly. 
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SPECIFICATIONS 


DCP011S SERIES 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OUTPUT 
Power 
Vs + 4% 
1 
W 


100% 
Full Load 
0.92 
W 


Voltage (VNQM)(l) 


DCP011S12D 
75% 
Full Load 
±11.4 
±12 
±12.6 
V 
DCP011S15D 
75% 
Full Load 
±14.25 
±15 
±15.75 
V 


Voltage 
vs Temperature 
±C.OS 
%rC 
Short Circuit 
Duration 
Vs ± 10% 
Indefinite 
Ripple 
CL = Of? Capacitor = 10JlF 
6 
mVp-p 
100% Full Load 


INPUT 
Nominal Voltage (Vsl 
15 
V 
Voltage Range 
-10 
10 
% 


Supply 
Current 
100% Full Load 
83 
mA 
Reflected 
Ripple 
Current 
C'N = lIP Capacitor = 1)1F 
8 
mAnns 
it) 
50% Full load 
.•... 


ISOLATION 
.•... 


Voltage(2) 
1s Flash Test 
1 
kVrms 
0 


Continuous 
Voltage(3) 
1 
kVrms 
C. 


Insulation 
Resistance 
>1 
an 
0 
InpuVOutput 
Capacitance 
2.5 
pF 
C 


REGULATION 
load 
Regulation 
DCP011512D 
100% 
to 75% 
Full Load 
7 
14 
% 


75% to 25% Full Load 
5 
10 
% 


25% 
to 10% 
Full Load 
10 
15 
% 


DCP01151SD 
100% 
to 75% 
Full Load 
4 
8 
% 
en 
75% 
to 25% 
Full Load 
9 
16 
% 


25% 
to 10% 
Full Load 
10 
15 
% 
t- 


Line Regulation 
75% 
Full Load 
1.003 
%/1% of Vs 
0 


SWITCHINGISYNCHRONIZATION 
~ 


Oscillator 
Frequency 
(tose> 
Switching 
Frequency 
= fosd2 
800 
kHz 
C 


Sync 
Input Low 
0 
0.8 
V 
0 
Sync Input Current 
VSYNC = +2V 
48 
uA 
Reset Time 
3.8 
US 
a: 


SYNCQUT Frequency 
400 
kHz 
C. 


GENERAL 
Z 
Quiescent 
Current 
0 
DCPOl1512D 
14 
mA 
DCP011515D 
17 
mA 


~ 


Efficiency 


DCP011512D 
100% Full Load 
76 
% 


10% 
Full load 
48 
% 
..J 


DCPOl1515D 
100% 
Full load 
76 
% 
0 


10% 
Full load 
42 
% 
en 
MTIF(3) 
T. = +85°C 
136,000 
hrs 


TA = +55°C 
2,630,000 
hrs 


T. = +25°C 
92,600,000 
hrs 


Weight 
14-Pin PDIP 
1.08 
g 


THERMAL 
SHUTDOWN 


Die Temperature 
115 
140 
°C 
Shutdown 
Current 
3 
mA 


TEMPERATURE 
RANGE 


Operating 
--40 
100 
°C 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shaH be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
orwarrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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For Immediate Assistance, Contact Your Local Salesperson 


PIN CONFIGURATION (Dual Out) 
PIN DEFINITION 


Input Voltage 
18V 


Storage Temperature 
-6OC'C to +150°C 
Lead Temperature 
(soldering, 
105) 
3000C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBEfl{'j 


DCPOl1S12DP 
14-Pin Plastic 01P 
010-1 
DCP011S1SDP 
14-Pin 
Plastic Dip 
010-1 


Basic Model Number: lW 
product 
~_C..JPOl T 
J1S D (j) 


Voltage Input:--------------'- 
1SV In 


Voltage 
Output: 


1SV Out 
Dual Output: 
Package Code: 


P = 14·Pin Plastic DIP 


PIN # 
PIN NAME 
DESCRIPTION 


1 
Vs 
Voltage 
Input. 


2 
OV 
Input Side Common. 


5 
OV 
Output Side Common. 
6 
+VOUT 
+Voltage 
Out. 
7 
-VOUT 
-Voltage 
Out. 


8 
SYNCouT 
Unregulated 
400kHz 
Output from Transformer. 


14 
SYNC'N 
Synchronization 
Pin. 


A 
ELECTROSTATIC 


.i.lf£. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 
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DCP0124 
Series 


Miniature 24V Input, 1W Isolated 
UNREGULATED DC/DC CONVERTERS 


• 
STANDARD 
JEDEC 
PLASTIC 
PACKAGE 


• 
LOW PROFILE: 
0.15" (3.8mm) 


• 
SYNCHRONIZABLE 


• 
OUTPUT 
SHORT CIRCUIT 
PROTECTION 


• 
THERMAL 
SHUTDOWN 


• 
STARTS 
INTO ANY CAPACITIVE 
LOAD 


• 
EFFICIENCY: 
76% (±15V Out) 


• 
1000Vrms 
ISOLATION 


• 
400kHz 
SWITCHING 


• 
93 MILLION 
HOURS 
MTIF 


The DCPO 124 family is a series of high efficiency, 
24V input isolated DClDC converters. 
In addition to 
1W nominal galvanically 
isolated output power capa- 
bility, 
the 
range 
of 
DC/DCs 
are 
also 
fully 
synchronizable. 
The devices feature thermal shutdown, 


and overload protection 
is implemented 
via watchdog 
circuitry(l). Advanced power-on reset techniques 
give 
superior reset performance 
and the devices 
will start 
into any capacitive 
load up to full power output. 


The DCPOI family is implemented 
in standard-molded 
IC packaging, giving outlines suitable for high volume 
assembly. 


• 
POINT OF USE POWER 
CONVERSION 


• 
GROUND 
LOOP ELIMINATION 


• 
DATA ACQUISITION 


• 
INDUSTRIAL 
CONTROL 
AND 
INSTRUMENTATION 


• 
TEST EQUIPMENT 
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DCP0124 SERIES 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OUTPUT 
Power 
Vs + 4% 
1 
W 


100% 
Full Load 
0.92 
W 
Voltage (VNOMl(l) 


DCP012405 
75% 
Full Load 
4.75 
5 
5.25 
V 
DCP012415D 
75% 
Full Load 
±14.25 
±15 
±15.75 
V 


Voltage 
vs Temperature 
±0.08 
%rC 
Short Circuit Duration 
Vs ± 10% 
Indefinite 
Ripple 
C, = O/P 
Capacitor = 11~F 
25 
mVp-p 


100% 
Full Load 


INPUT 


Nominal 
VoltagB 
(Vs) 
24 
V 


Voltage 
Range 
-10 
10 
% 


Supply 
Current 
100% 
Full Load 
59 
mA 
Reflected 
Ripple 
Current 
GIN = lIP Capacitor 
= 1j..l.F 
8 
mArms 


50% 
Full Load 


ISOLATION 
Voltage(2) 
15 Flash Test 
1 
kVrms 
Continuous 
Voltage{3) 
1 
kVnns 
Insulation 
Resistance 
>1 
GO 
Input/Output 
Capacitance 
2.5 
pF 


REGULATION 


Load 
Regulation 


DCP012405 
100% 
to 75% 
Full Load 
4 
8 
% 
75% 
to 10% 
Full Load 
9 
15 
% 


DCP012415D 
100% to 75% Full Load 
4 
7 
% 


75% 
to 25% 
Full Load 
8 
12 
% 


25% to 10% Full load 
11 
16 
% 


Line Regulation 
75% 
Full Load 
1.003 
%11% 
of Vs 


SWITCHING/SYNCHRONIZATION 
Oscillator 
Frequency 
(fosel 
SWitching 
Frequency 
= fosd2 
800 
kHz 
Sync 
Input Low 
0 
0.8 
V 


Sync 
Input 
Current 
VSYNC = +2V 
48 
~A 
Reset Time 
3.8 
~s 
SYNCOUT 
Frequency 
400 
kHz 


GENERAL 
Quiescent 
Current 
DCP012405 
14 
mA 
DCP012415D 
17 
mA 


Efficiency 
DCP012405 
100% 
Full Load 
65 
% 


10% 
Full Load 
34 
% 


DCP012415D 
100% 
Full Load 
76 
% 


10% 
Full Load 
36 
% 


MTIF(3) 
TA=+85°C 
136,000 
hrs 


TA = +55°C 
2,630,000 
hrs 


T. = +25°C 
92,600,000 
hrs 


Weight 
14-Pin PDIP 
1.08 
g 


THERMAL 
SHUTDOWN 


Die Temperature 
115 
140 
°C 
Shutdown 
Current 
3 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
100 
°C 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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Top View 
DIP 
Top View 
DIP 


Vs 
14 
SYNC'N 
Vs 
14 
SYNC'N 


OV 
OV 


DCP0124 
DCP0124 


OV 
OV 


+VOUT 
+VQUT 


NC 
8 
SYNCQUT 
-VOUT 
8 
SYNCouT 


PIN # 
PIN NAME 
DESCRIPTION 
- 


1 
Vs 
Voltage Input. 


2 
OV 
Input Side Common. 
5 
OV 
Output Side Common. 
6 
+VOUT 
+Voltage Out. 


7 
NC 
No Connection. 
8 
SYNCoUT 
Unregulated 400kHz Output from Transformer. 


14 
SYNC'N 
Synchronization Pin. 


Input Voltage.. 
. 
29V 
Storage Temperature 
~C 
to +150°C 


lead Temperature (soldering, 1Os) .. 
. 
3000C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 


DCP012405P 
14·Pin Plastic DIP 
010-1 


DCP012415DP 
14·Pin Plastic Dip 
010-1 


Basic Model NUm__be_r_: _1W_P_'_od_U_c_t 
=r--_D_C_PO_1 
__ 
J2_4_J05 (D) 
I( 
) 
Voltage Input-------------- 


24V In 
Voltage Output: 
5V Out 


Dual Output: 
Package Code: 


P = 14-Pin Plastic DIP 
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1 
Vs 
2 
OV 
5 
OV 
6 
+VOUT 
7 
-VOUT 
8 
SYNCoUT 


14 
SYNC'N 


Vo«age Input. 
Input Side Common. 
Output Side Common. 
+Voltage Out. 
-Vollage 
Out. 


Unregulated 400kHz Output from Transformer. 
Synchronization Pin. 


~ 
ELECTROSTATIC 
J'S,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR - BROWN® 
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Optically-Coupled Linear 
ISOLATION AMPLIFIER 


• 
EASY TO USE, SIMILAR 
TO AN OP AMP 


Vou-rlIIN = RF, Current 
Input 


VOUfVlN = RplR1N,Voltage 
Input 


• 
100% TESTED 
FOR BREAKDOWN: 
750V Continuous 
Isolation 
Voltage 


• 
ULTRA-LOW 
LEAKAGE: 
0.3jlA, 
max, at 


240V/60Hz 


• 
WIDE BANDWIDTH: 
60kHz 


• 
18-PIN DIP PACKAGE 


The ISOlOO is an optically-coupled 
isolation 
ampli- 
fier. High accuracy, 
linearity, 
and time-temperature 


stability are achieved by coupling light from an LED 
back to the input (negative 
feedback) 
as well as for- 
ward to the output. Optical components 
are carefully 
matched and the amplifier is actively laser-trimmed 
to 
assure excellent 
tracking and low offset errors. 


The circuit acts as a current-to-voltage 
converter with 
a minimum 
of 750V (2500V test) between input and 
output 
terminals. 
It also effectively 
breaks the gal- 


vanic connection 
between input and output commons 


as indicated by the ultra-low 60Hz leakage current of 
0.3JlA 
at 250V. 
Voltage 
input 
operation 
is easily 
achieved 
by using one external resistor. 


Versatility along with outstanding 
DC and AC perfor- 
mance 
provide 
excellent 
solutions 
to a variety 
of 
challenging 
isolation 
problems. 
For 
example, 
the 
ISOIOO is capable 
of operating 
in many modes, 
in- 


cluding: 
noninverting 
(unipolar 
and bipolar) 
and in- 


verting 
(unipolar 
and bipolar) 
configurations. 
Two 
precision 
current sources are provided to accomplish 
bipolar 
operation. 
Since these 
are not required 
for 
unipolar operation, 
they are available for external use 


(see Applications 
section). 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Transducer 
Sensing 


(Thermocouples, 
RTD, 
Pressure 
Bridges) 


4mA to 20mA 
Loops 
Motor 
and SCR Control 
Ground 
Loop 
Elimination 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
TEST EQUIPMENT 


• 
DATA 
ACQUISITION 


Designs 
using the ISOIOO are easily 
accomplished 
with relatively few external components. 
Since VOUT 
of the ISO 100 is simply IlNRF, gains can be changed 
by altering one resistor value. In addition, the ISOlOO 
has sufficient 
bandwidth 
(DC to 60kHz) 
to amplify 
most industrial 
and test equipment 
signals. 


-Vcc 
+vcc 
I 
Output-Vcc +Vcc 


cor;:;~~nCommon 
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SPECIFICATIONS 


ELECTRICAL 


IS0100AP 
IS0100BP 
IS0100CP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Vollage 
Aated Continuous, 
AC peak or DC(l) 
750 
* 
* 


V 


Test Breakdown, DC 
10s 
2500 
* 
* 


V 
Rejection!Z) DC 
5 
* 
* 


pAN 


R1N = 10kn, Gain = 100 
146 
* 
* 


dB 


AC 
60Hz, 480V, RF = 1Ml1 
400 
* 
* 
pAN 


R1N = 10kn. Gain = 100 
108 
* 
* 


dB 


Impedance 
1012112.5 
* 
* 
l1l1pF 


Leakage 
Current 
240Vrms, 
60Hz 
0.3 
* 
* 


~,rms 


OFFSET 
VOLTAGE 
(RTI) 
Input Stage (VOSl) 


Initial Offset 
500 
300 
200 
~V 


vs Temperature 
5 
2 
2 
~vrc 


vs Input Power Supplies 
105 
* 
* 


dB 
0 
vs Time 
1 
* 
* 


~VIkHr 
0 
Output Stage (Vasal 
,... 


Initial 
Offset 
500 
300 
200 
~V 
0 
vs Temperature 
5 
2 
2 
~vrc 


vs Output Power Supplies 
105 
* 
* 


dB 
en 


vs Time 
1 
* 
* 


~VIkHr 


Common·Mode 
Rejection 
Ratio(2) 
60Hz, RF = 1Ml1 
3 
* 
* 


nAN 


R1N = 10kn. Gain = 100 
90 
* 
* 


dB 


Common-Mode 
Range 
±10 
* 
* 
V 


REFERENCE CURRENT SOURCES 


Magnitude 
en 
Nominal 
10.5 
12 
12.5 
* 
* 
* 
* 
* 
* 
~ 
vs Temperature 
300 
* 


150 
ppmrc 
I- 


vs Power Supplies 
0.3 
3 
* 
* 
* 
* 


nAN 
0 


Matching 
::) 


Nominal 
50 
* 
* 


nA 


vs Temperature 
150 
* 
* 


ppmrc 
C 


vs 
Power 
Supplies 
0.3 
* 
* 


nAN 
0 


Compliance 
Voltage 
-10 
+15 
* 
* 
* 
* 
V 
a: 
Output Resistance 
2 x 10' 
* 
* 
l1 
Q. 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
Gain = 1V/~ 
60 
* 
* 


kHz 
Z 


Full Power 
Bandwidth 
Gain = 1V1~, 
Va =±10V 
5 
* 
* 
kHz 
0 
Slew Rate 
0.22 
0.31 
* 
* 
* 
* 


VII'S 


~ 


Settling Time 
0.1% 
100 
* 
* 


I'S 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
* 
* 
* 
* 


·C 
..J 


Operating 
-40 
+100 
* 
* 
* 
* 


·C 
0 


Storage 
-40 
+100 
* 
* 
* 
* 


·C 
en 
UNIPOLAR 
OPERATION 


GENERAL 
PARAMETERS 


Input Current 
Range 
Linear Operation 
-20 
-0.02 
* 
* 
* 
* 
~ 
Without 
Damage 
-1 
+1 
* 
* 
* 
* 


mA 
Input Impedance 
0.1 
* 
* 


l1 


Output 
Voltage 
Swing 
RL = 2kl1, RF = 1Ml1 
-10 
0 
* 
* 
* 
* 


V 
Output 
Impedance 
DC, Open-Loop 
1200 
* 
* 
l1 


GAIN 
Vo = RF (I'N) 
Initial Error (adjustable 
to zero) 
2 
5 
1 
2 
1 
2 
% of FS 


vs Temperature 
0.03 
0.07 
0.01 
0.05 
0.005 
0.03 
%/"C 


vs Time 
0.05 
* 
* 


%/kHr 
Nonlinearity<3) 
0.1 
0.4 
0.03 
0.1 
0.02 
0.07 
% 


CURRENT 
NOISE 
I'N = 0.2~ 
0.01 Hz to 10Hz 
20 
* 
* 
pAp-p 
10Hz 
1 
* 
* 
pAlvHZ 
100Hz 
0.7 
* 
* 


pAlvHZ 
1kHz 
0.65 
* 
* 


pAlvHZ 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 
(CONT) 


ELECTRICAL 


ISOlooAP 
ISOlOOBP 
ISOlOOCP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT OFFSET 
CURRENT 
(Ios) 
Initial Offset 
1 
10 
* 
* 
* 
* 
nA 
vs Temperature 
0.05 
* 
* 
nArC 


vs Power Supplies 
0.1 
* 
* 
nAN 
vs Time 
100 
* 
* 


pA/kHr 


POWER SUPPLIES 
InpulSlage 
Voltage (rated perlormance) 
±15 
* 
* 


V 
Vo~age (derated perlormance) 
±7 
±18 
* 
* 
* 
* 


V 
Supply Current 
"N = -o.02J1A 
±1.1 
±2 
* 
.. 
* 
* 


mA 
"N = -20J1A 
+8, -1.1 
+13, -2 
* 
* 
* 
* 


mA 
Oulput Stage 
Voltage (rated performance) 
±15 
* 
* 
V 
Voltage (derated performance) 
±7 
±18 
* 
* 
* 
* 
V 
Supply Current 
Vo = a 
±1.1 
±2 
* 
* 
* 
* 


mA 
Short Circuit Current Limit 
±40 
* 
* 


mA 


BIPOLAR 
OPERATION 


GENERAL 
PARAMETERS 


Input Current Range 
linear Operation 
-10 
+10 
* 
* 
* 
* 


J1A 
Without Damage 
-1 
+1 
* 
* 
* 
* 
mA 
Input Impedance 
0.1 
* 
* 
n 
Output Voltage Swing 
RL = 2kn, 
RF = 1Mn 
-10 
+10 
* 
* 
* 
* 
V 
Output Impedance 
1200 
* 
* 
n 


GAIN 
Vo = RF (I'N) 
Initial Error (Adjustable 
To Zero) 
2 
5 
1 
2 
1 
2 
%01 FS 
vs Temperature 
0.03 
0.07 
0.01 
0.05 
0.005 
0.03 
%f'C 
vs Time 
0.05 
::: 
* 


%/kHr 
Nonlinearity(3) 
0.1 
0.4 
0.03 
0.1 
0.02 
0.07 
% 


CURRENT 
NOISE 
"N = 0.2J1A 
0.01 Hz to 10Hz 
1.5 
* 
* 


nA, pop 
10Hz 
17 
* 
* 


pAJ-IHz 
100Hz 
7 
* 
* 
pAJ-IHz 


1kHz 
6 
* 
* 


pAJ-IHz 


INPUT OFFSET 
CURRENT 
(los, bipolar{')) 
Initial Offset 
40 
200 
20 
70 
10 
35 
nA 
vs Temperature 
3 
2 
1 
nArC 
vs Power Supplies 
0.7 
* 
* 
nAN 
vs Time 
250 
* 
* 
pA/kHr 


POWER SUPPLIES 
Input Stage 
Voltage (rated perlormanoe) 
±15 
* 
* 
V 
Voltage (derated performance) 
±7 
±18 
* 
* 
* 
* 


V 
Supply Current 
I'N = +10J1A 
+2, -1.1 
+3, -2 
* 
* 
* 
* 
mA 


"N = -10J1A 
+8, -1.1 
+13, -2 
* 
* 
* 
* 


mA 
Oulput Stage 
Voltage (rated performance) 
±15 
* 
* 
V 
Vo~ge 
(derated perlormanoe) 
±7 
±18 
* 
* 
* 
* 
V 
Supply Current 
Vo = a 
±1.1 
±2 
* 
* 
* 
* 
mA 
Short Circuit Current Limit 
±40 
* 
* 
mA 
* 
Specification 
same as IS0100AP. 


NOTES: (1) See Typical 
Performance 
Curves for temperature 
effects. (2) See Theory of Operation 
section for definitions. 
For dB see Ex. 2, eM and HV errors. 


(3) Nonlinearity 
is the peak deviation from a "best fir straight line expressed as a percent of full scale output. (4) Bipolar offset current includes effects of reference 
current mismatch 
and unipolar offset current. 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BUR A-BROWN 
assumes no responSibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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Bal 


Bal 


-vc;cA, 


Nd') 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<'I 
RANGE 


IS0100AP 
HI-Pin Bottom-Braze 
DIP 
220 
-25OC to +B5'C 
IS0100BP 
18·Pin Bottom·Braze 
DIP 
220 
-25OC to +B5'C 
IS0100cP 
18·Pin Bottom·Braze 
01P 
220 
-25OC 10+B5'C 


BURR-BROWNe 
IEII:=-I 
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Ie Data Book 


Supply Voltages .................................................••........................••.... 
±18V 
Isolation Voltage. AC pi< or DC •..•...•........•..•................................••... 
751JV 
Inpul eo"""I 
±1 mA 
Storage Temperalum 
Range ....•...•..••.••........•................ 
-4O"C 10 +1000c 
Lead Temperatum 
(soldering, 
1(5) •........•.•....•..•................•.......... 
+3OOOC 
OUtput Short-CirtUil 
Duration •............................... 
Continuous 
to Ground 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 
II 


BURR - BROWN® 
IElElI 
150102 
150106 


• 
14-BIT LINEARITY 


• 
INDUSTRY'S 
FIRST HERMETIC 
ISOLATION 
AMPLIFIERS 
AT LOW COST 


• 
EASY-TO-USE 
COMPLETE 
CIRCUIT 


• 
RUGGED 
BARRIER, 
HV CERAMIC 
CAPACITORS 


.100% 
TESTED 
FOR HIGH VOLTAGE 
BREAKDOWN 
IS0102: 
4000Vrms/10s, 
1500Vrms/1min 


IS0106: 
8000Vpk/10s, 
3500Vrms/1min 


• 
ULTRA 
HIGH IMR: 125dB min at 60Hz, 


IS0106 


• 
WIDE INPUT RANGE: -10V 
to +10V 


• 
WIDE BANDWIDTH: 
70kHz 


• 
VOLTAGE 
REFERENCE 
OUTPUT: 
5VDC 


The ISOlO2 
and ISOI06 
isolation 
buffer amplifiers 
are two members of our series of capacitive 
coupled 
isolation 
products 
from Burr-Brown. 
They have the 


same electrical 
performance 
and they differ in accu- 
racy. The ISOlO2 is rated for 1500Vrms 
in a 24-pin 
DIP. The ISOlO6 is rated for 3500Vrms 
in a 40-pin 
DIP. Both side-brazed 
DIPs are 600mil wide and have 
industry standard package dimensions 
with the excep- 
tion of missing pins between input and output stages. 
This permits 
utilization 
of automatic 
insertion 
tech- 
niques in production. 
The three-chip 
hybrid with its 
generous 
high 
voltage 
spacing 
is easy 
to use (no 
external components 
are required). 


Each buffer accurately 
isolates ±IOV analog signals 
by digitally 
encoding 
the input voltage and uniquely 
coupling across a differential 
ceramic capacitive 
bar- 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Transducer 
channel 
isolator for thermo- 
couples, 
RTDs, pressure 
bridges, 
flow 
meters 


• 
4mA TO 20mA LOOP ISOLATION 


• 
MOTOR 
AND SCR CONTROL 


• 
GROUND 
LOOP ELIMINATION 


• 
BIOMEDICAUANALYTICAL 
MEASUREMENTS 


• 
POWER 
PLANT MONITORING 


• 
DATA ACQUISITIONITEST 
EQUIPMENT 
ISOLATION 


• 
MILITARY 
EQUIPMENT 


rier. All elements 
necessary 
for operation 
are con- 
tained within the DIP. This provides 
compact 
signal 
isolation 
in a hermetic package. 


+VCC1 
+VCC2 


-VCC1 
-V= 


Gain 
Digital 
Adjust 
Common 


V,N 
VO\IT 


Offset 
Adjust 
C, 


Offset 
C2 


Reference, 
Reference 2 


Common 
1 
Common2 


BURR-BROWNiI 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


IS0102,1S0106,IS01028,IS01058 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Voltage 
Rated Continuous(l) 


IS0102: 
AC, 60Hz 
TM1N to T MAX 
1500 
Vrms 


DC 
T MIN to T MAX 
2121 
VDC 


IS0105: 
AC,60Hz 
TM1N to T MAX 
3500 
Vrms 


DC 
TM1N to T MAX 
4950 
VDC 


Test Breakdown, 
AC, 60Hz 
IS0102 
10s 
4000 
Vrms 


IS0106 
10s 
8000 
Vpk 


Isolation-Mode 
Rejection(2) 
VISO= Rated Continuous, 
60Hz 
CD 
AC: IS0102 
115 
120 
dB 
0 
1 
2 
~VrmsN 
IS0105 
125 
130 
dB 
~ 


0.3 
0.6 
~VrmsN 
~ 
C\I 
DC 
140 
160 
dB 
0 
0.01 
0.10 
~VDCN 
~ 
Barrier Resistance 
1014 
11 
0 
Barrier Capacitance 
6 
pF 
Leakage Current 
VISO= 240Vrms, 60Hz 
0.5 
1 
~rms 
~ 
INPUT 
Voltage Range 
Rated Operation 
-10 
+10 
V 


Resistance 
75 
100 
kil 
Capacitance 
5 
pF 


OUTPUT 
Voltage Range 
Rated Operation 
-10 
+10 
V 
en 
Derated Operation 
-12 
+12 
V 
••• 
Current Drive 
±5 
mA 
0 
Short Circuit Current 
9 
20 
50 
mA 


Ripple Voltage(6) 
f = 0.5MHz to 1.5MHz 
3 
mVp-p 
::::) 
Resistance 
0.3 
1 
11 
C 


Capacitive 
Load Drive Capability 
10,000 
pF 
0 
Overload Recovery Time. 0.1 % 
IVol> 
12V 
30 
~s 
a: 
OUTPUT VOLTAGE 
NOISE 


Voltage: 
f = 0.1 Hz to 10Hz 
300 
~Vp-p 
a. 


1= 0.1Hz to 70kHz 
16 
~v/#iZ 
Z 
Dynamic Range(7): f = 0.1Hz 1070kHz 
12-Bil Resolulion, 
1LSB, 20V FS 
74 
dB 
0 
f = O.lHz 10280Hz 
16-Bit Resolulion, 
1LSB, 20V FS 
96 
dB 


FREQUENCY 
RESPONSE 
~ 
Small Signal Bandwidth 
70 
kHz 


Full Power Bandwidth, 0.1% THO 
Vo = ±10V 
5 
kHz 
..J 


Slew Rate 
Vo = ±10V 
0.5 
VI~ 
0 
Settling Time, 0.1 % 
Vo = -10V to +10V 
100 
~s 
Overshoot, 
Small Signal(8j 
C, =C,=O 
40 
% 
en 


VOLTAGE 
REFERENCES 


Voltage Output, Refl, Ref2 
No Load 
+4.975 
+5 
+5.025 
VDC 


BGrade 
No Load 
+4.995 
+5 
+5.005 
VDC 
vs Temperature 
±5 
20 
ppm?C 
vs Supplies 
10 
~VN 
vs Load 
400 
1000 
~V/mA 
Current Output 
-0.1 
+5 
mA 
Short Circuit Current 
6 
14 
30 
mA 


POWER SUPPLIES 
Rated Vottage, ±VCCl>±VCC2 
Rated Performance 
±15 
V 
Vottage Range 
±10 
±20 
V 
Quiescent Current: 
+VCC1 
No Load 
+11 
+15 
mA 
-VCC1 
-9 
-12 
mA 
+VCC2 
+25 
+33 
mA 
-VCC2 
-15 
-20 
mA 


Dissipation: 
±VCC1 
300 
400 
mW 
±VCC2 
600 
800 
mW 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
·C 
Operaling(9) 
-25 
+85 
·C 
Storage 
-65 
+150 
·C 


Thermal Resistance, 8JA 
40 
·CIW 
IIJC 
12 
·CIW 


BURR-BROWNII 
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IS0102 
IS01028 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


GAIN 
Nominal 
Gain 
1 
* 
VN 


Initial Error(3) 
, 
±O.l 
±O.25 
0.07 
0.13 
%FSR 


Gain vs Temperature 
±20 
±50 
±12 
±25 
ppm FSRrC 


Nonlinearityt") 
Vo = -10V to +10V 
±0.OO7 
±0.012 
±0.002 
±0.OO3 
%FSR 


INPUT OFFSET VOLTAGE 


Initial 
Offset 
VIN =OV 
±25 
±70 
±15 
±25 
mV 


vs Temperature 
±250 
±500 
±150 
±250 
~VloC 


vs Power 
Supplies(5) 
Input Stage, Vcc, = ±10V to ±20V 
0 
1.4 
4.0 
* 
* 
* 
mVN 
Output Stage, Vcc, = ±10V to ±20V 
-4 
-1.4 
0 
* 
* 


:(. 
mVN 


IS0106 
IS01068 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


GAIN 
Nominal 
Gain 
1 
* 


VN 


Initial Error<3) 
±O.l 
±O.25 
0.07 
* 
%FSR 


Gain vs Temperature 
±20 
±50 
±12 
±25 
ppm FSRrC 
Nonlinearity(4) 
Vo=-10Vto+10V 
±O.04 
±0.075 
±0.007 
±0.025 
%FSR 


INPUT OFFSET VOLTAGE 


Initial 
Offset 
VtN = OV 
±25 
±70 
:(. 
* 


mV 


vs Temperature 
±250 
±500 
±150 
±250 
~vrc 
vs Power Supplies{S) 
Input Stage, Vce, = ±10V to ±20V 
3.7 
* 


mVN 
Output Stage, Vcc, =±10Vto 
±20V 
-3.7 
* 
mVN 


:(. Specification 
same as IS0106. 


NOTES: 
(1) 100% tested at rated continuous for one minute. (2) Isolation-mode 
rejection is the ratio of the change in output voltage to a change 
in isolation barrier voltage. 
It is a function of frequency 
as shown in the Typical Performance 
Curves. 
This is specified for barrier voltage slew rates not exceeding 
1OOVlIlS. (3) Adjustable 
to zero. 


FSR = Full Scale Range = 20V. 
(4) Nonlinearity 
is the peak deviation of the output voltage from the best fit straight line. It is expressed 
as the ratio of deviation to FSR. 


(5) Power supply rejection = change 
in Vos/20V 
supply change. 
(6) Ripple is the residual component 
of the barrier carrier frequency 
generated 
internally. (7) Dynamic 


range 
= FSR/(voltage 
spectral 
noise density 
x square 
root of user bandwidth). 
(8) Overshoot 
can be eliminated 
by band-limiting. 
(9) See 
"Power 
Dissipation 
vs 


Temperature" 
performance 
curve for limitations. 
(10) Band limited to 10Hz, 
bypass capacitors 
located less than 0.25- 
from supply pins. 


Supply Without Damage.. 
. 
±20V 
Input Voltage Range 
±50V 
Transient 
Immunity, 
dVldt 
100kVlllS 
Continuous 
Isolation 
Voltage 
Across 
Barrier 
IS0102.. 
. 1500Vrms 


IS0106 
. 
3500Vrms 


Junction 
Temperature.. 
.. 
+160°C 
Storage 
Temperature 
Range.. 
. -65°C 
to +150°C 


Lead Temperature 
(soldering, 
10s) 
+300"C 
Amplifier 
and Reference 
Output 
Short Circuit Duration.. 
.. Continuous 
to Common 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUM8ERl') 
RANGE 


IS0102 
24-Pin 
Ceramic 
208 
-25°C 
to +85°C 
1501028 
24-Pin 
Ceramic 
208 
-25°C 
to +85°C 
IS0106 
24-Pin 
Ceramic 
206 
-25°C 
to +85°C 
IS01068 
24·Pin 
Ceramic 
206 
-25°C to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handHng 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


Tho infoflllation 
provided hereIn Is belIeved 
to be reffable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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PIN CONFIGURATION 


150102 
150106 


-VCC1 
24 
+VCC1 
-VCC1 


V,N 
Offset Adjust 
V,N 


Gain Adjust 
Offset 
Gain Adjust 


Common, 
Reference1 
Common, 


Isolation 
Isolation 
Barrier 
Barrier 


C, 
Digital Common 
C, 


Common2 
c" 
Common2 


Referenc82 
YOUT 
Reference2 


+VCC2 
12 
13 
-VCC2 
+VCC2 
20 


40 
+VCC1 


Offset Adjust 


Offset 


Reference, 


Digital Common 


C, 


Your 


21 
-VCC2 


±VCC1' 
Common, 


±VCC2• 
Common2 


V,N 


Offset 


Offset 
Adjust 


Positive and negative power supply voltages and common (or ground) for the input stage. Common, 
is the analog reference voltage for input 
signals. The voltage between Common, 
and Common2 
is the isolation voltage and appears across the internal high voltage barrier. 


Positive and negative power supply voltages and common (or ground) for the output stage. Common2 is the analog reference voltage for output 
signals. The voltage between Common, 
and Common2 is the isolation voltage and appears across the internal high voltage barrier. 


Signal input pin. Input impedance 
is typically 
100kn. The input range is rated for ±10V. The input level can actually 
exceed the input stage 
supplies. Output signal swing is limited only by the output supply voltages. 


This pin is an optional signal input. A series 5kQ potentiometer 
between this pin and the input signal allows a guaranteed ±1.5% gain adjustment 


range. When gain adjustment 
is not required, the Gain Adjust should be left open. Figure 4 illustrates the gain adjustment 
connection. 


+SV reference output. This low-drift zener voltage reference is necessary 
for setting the bipolar offset point of the input stage. This pin must 
be strapped 
to either 
Offset 
or Offset 
Adjust 
to allow 
the Isolation 
amplifier 
to function. 
The reference 
is often useful for input signal 


conditioning 
circuits. See "Effect of Reference loading 
on Offser 
performance curve for the effect of offset voltage change with reference loading. 


Reference, 
is identical to, but independent 
of, Reference2' This output is short circuit protected. 


+SV reference output. This reference circuit is identical to, but independent of, Reference,. 
It controls the bipolar offset of the output stage through 
an internal connection. 
This output is short-circuit 
protected. 


Offset input. This input 
must 
be strapped 
to Reference, 
unless user adjustment 
of bipolar offset is required. 


This pin is for optional 
offset control. When connected 
to the Reference, 
pin through a 1kO potentiometer, 
±1S0mV of adjustment 
range is 
guaranteed. 
Under this condition, the Offset pin should be connected to the Offset Adjust pin. When offset adjustment 
is not required, the Offset 
Adjust pin is left open. See Figure 4. 


Digital common or ground. This separate ground carries currents from the digital portions of the output stage circuit. The best grounding practi- 
ces require that digital common current does not flow in analog common connections. 
Both pins can be tied directly to a ground plane if available. 


Difference 
in potentials 
between the Common2 and Digital Common pins can be ±1V. See Figure 2. 


Signal output. Because the isolation amplifier has unity gain, the output signal is ideally identical to the input signal. The output is low impedance 
and is short·circuit protected. This signal is referenced to Common2; subsequent circuitry should have a separate "sense" connection to Common, 
as well as VOUT' 


Capacitors for small signal bandwidth controL These pins connect to the internal rolloff frequency controlling 
nodes of the output low·pass fitter. 


Additional capacitance 
added to these pins will modify the bandwidth of the buffer. C2 is always twice the value of C,. See "Bandwidth 
Control" 


performance 
curve for the relationship 
between bandwidth 
and C, and C2• When no connections 
are made to these pins, the full small-signal 
bandwidth is maintained. 
Be sure to shield C1 and C2 pins from high electric fields on the PC board. This preserves AC isolation-mode 
rejection 
by reducing capacitive 
coupling effects. 
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BURR - BROWN® 
IElElI 


Low-Cost, Internally Powered 
ISOLATION AMPLIFIER 


• 
SIGNAL 
AND POWER IN ONE 
DOUBLE-WIDE 
(0.6") SIDE-BRAZED 


PACKAGE 


• 
5600Vpk 
TEST VOLTAGE 


• 
1500Vrms 
CONTINUOUS 
AC BARRIER 
RATING 


• 
WIDE INPUT SIGNAL 
RANGE: 
-10V 
to +10V 


• 
WIDE BANDWIDTH: 
20kHz Small 
Signal, 
20kHz Full Power 


• 
BUILT-IN 
ISOLATED 
POWER: 


±10V to ±18V Input, ±SOmA Output 


• 
MULTICHANNEL 
SYNCHRONIZATION 
CAPABILITY 
(TIL) 


• 
BOARD 
AREA ONLY 0.72in.2 
(4.6cm2) 


The ISO 103 isolation 
amplifier 
provides 
both signal 
and power across 
an isolation 
barrier. 
The ceramic 
non-hermetic 
hybrid 
package 
with side-brazed 
pins 
contains a transformer-coupled 
DCIDC converter and 
a capacitor-coupled 
signal channel. 


Extra power is available on the isolated input side for 
external input conditioning 
circuitry. The converter is 
protected 
from shorts to ground with an internal cur- 
rent limit, and the soft-start 
feature limits the initial 
currents from the power source. Multiple-channel 
syn- 
chronization 
can be accomplished 
by applying a TIL 


clod. 
signal to paralleled 
Sync pins. The Enable con- 


• 
MULTICHANNEL 
ISOLATED 
DATA 
ACQUISITION 


• 
ISOLATED 
4-20mA 
LOOP RECEIVER 
AND 
POWER 


• 
POWER SUPPLY 
AND MOTOR CONTROL 


• 
GROUND 
LOOP ELIMINATION 


+Yc 
Sense 


V,N 
Vour 


-Vc 
Com2 
Com! 
-V= 


Gnd 1 
Sync' 


+VCC1 
+VCC2 


Ps Gnd 
Rectifiers 
Oscillator 


Enable 
Filters 
Driver 


-VCC1 
Gnd2 


trol is used to turn off transformer 
drive while keeping 
the signal channel 
demodulator 
active. This feature 
provides a convenient way to reduce quiescent current 
for low power applications. 


The wide barrier pin spacing and internal insulation 
allow for the generous 
1500Vrms 
continuous 
rating. 
Reliability 
is assured 
by 
100% barrier 
breakdown 
testing that conforms 
to UL1244 
test methods. 
Low 
barrier capacitance 
minimizes 
AC leakage currents. 


These 
specifications 
and built-in 
features 
make the 
ISO I03 easy to lise, as well as providing 
for compact 
PC board layouts. 


BURR-BROWNe 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


IS0103 
IS0103B 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Rated Continuous Voltage(l) 


AC,60Hz 
TM1N to Tw.x 
1500 
* 


Vrms 


DC 
TM1N to TMA)( 
2121 
* 
VDC 
Test Breakdown, 
100% AC, 60Hz 
10s 
5657 
* 
Vpk 


Isolation-Mode 
Rejection 
1500Vrms, 60Hz 
130 
* 
dB 


2121VDC 
160 
* 


dB 


Barrier Impedance 
10'2119 
* 


011 pF 


Leakage Current 
240Vrms, 60Hz 
1 
2 
* 
* 
~A 


GAIN 
Nominal 
1 
* 
VN 


Initial Error 
±0.12 
±0.3 
±O.08 
±0.15 
%FSA 


Gain 
V$ Temperature 
±60 
±100 
±20 
±50 
ppmfOC 


Nonlinearity 
Vo=-10Vto 
10V 
±O.026 
±0.075 
±0.018 
±0.050 
%FSR 


Vo= -5V to 5V 
±0.009 
* 


±0.025 
%FSR 
M 
0 
INPUT OFFSET VOLTAGE 
T"" 


Initial Offset 
±20 
±60 
* 
* 
mV 
0 


vs Temperature 
±300 
±5OO 
±100 
±250 
~Vf'C 
en 
vs Power Supplies 
Vccz = ±10V to ±18V 
0.9 
* 


mVN - 
vs Output Supply Load 
10= 0 to ±50mA 
±0.3 
* 


mV/mA 


SIGNAL INPUT 
Voltage Range 
Output Voltage in Range 
±10 
±15 
* 
* 
V 


Resistance 
200 
* 
kO 


SIGNAL OUTPUT 
Voltage Range 
±10 
±12.5 
* 
* 
V 
en 


Current Drive 
±5 
±15 
* 
* 
mA 
I- 


Ripple Voltage, 800kHz Carrier 
25 
* 


mVp-p 
0 
400W4.7nF 
(See Figure 4) 
5 
* 


mVp-p 
::J 
Capacitive 
Load Drive 
1000 
* 


pF 


Voltage Noise 
4 
* 


~VI.,tHz 
C 


FREQUENCY 
RESPONSE 
0 


Small Signal Bandwidth 
20 
* 


kHz 
a: 


Slew Rate 
1.5 
* 
V/~s 
D. 


Settling Time 
0.1%, 
-10/10V 
75 
* 
~s 


POWER SUPPLIES 
Z 
Rated Voltage, Vccz 
±15 
* 


V 
0 
Voltage Range 
±10 
±18 
* 
* 
V 
ti 


Input Current 
lo=±15mA 
+90/-4.5 
* 


mA 


10= OmA 
+60/-4.5 
* 
mA 
Ripple Current 
No Filter 
60 
* 
mAp-p 
..J 


C'N = 1~F 
3 
* 
mAp-p 
0 
Rated Output Voltage 
Load = 15mA 
±14.25 
±15 
±15.75 
* 
* 
* 


V 
en 
Output 
SOmA Balanced Load 
10 
* 
* 
V 


1COmA Single-Ended 
Loads 
10 
* 
* 
V 


Load Regulation 
Balanced Load 
0.3 
* 


%/mA 
Line Regulation 
1.12 
* 
VN 
Output Voltage vs Temperature 
2.5 
* 


mVf'C 
Voltage Balance Error, ±VCC1 
0.05 
* 
% 


Voltage Ripple (800kHz) 
No External Capacitors 
50 
* 
mVp-p 
CEXT = 1JlF 
5 
* 
mVp-p 
Output Capacitive 
Load 
1 
* 
~F 


Sync Frequency 
Sync-Pin Grounded 
(2) 
1.6 
* 
MHz 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
* 
* 


·C 
Operating 
-25 
+85 
* 
* 


·C 
Storage 
-25 
+125 
* 
* 


·C 
* Specification 
same as IS0103. 


NOTE: (1) Conforms to UL 1244 test methods. 100% tested at 1500Vrms for 1 minute. (2) If using external synchronization 
with a TIL-Ievel 
clock, frequency should 
be between 1.2MHz and 2MHz with a duty-cycle greater than 25%. 


BURR - BROWN* 
I~~I 
Burr-Brown 
Ie Data Book 


Supply Without Damage 
_•........................... 
±18V 
V••' Sense Voltage 
±5OV 
Com 1 to Gnd 1 or Com 2 to Gnd 2 
±2OOmV 
Enable, Sync 
OV to +V= 
Continuous 
Isolation Voltage 
1500Vrms 
V,sc, dv/d! 
20kVlllS 
Junction Temperature 
150'C 
Storage Temperature 
-25'C 
to +125'C 


Lead Temperature, 1OS 
3OQ'C 
Output Short to Gnd 2 Duration 
Continuous 
±VCC1 
to Gnd 1 Duration 
Continuous 
A 
ELECTROSTATIC 
J..f6a. DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage 
can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 


24-Pin DIP 


PACKAGE DRAWING 


NUMBERt'. 
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The infonnation provided herein is believed to be reliable: however, BURR-BROWN 
assumes no responsibility forjnaccuracies 
or omissions. BUAR-BROWN 
assumes 
no responsibility 
for the use 01this information, 
and all use 01such information shall be entirely at the use(s own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any 01the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in Ille support devices and/or systems. 
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High-Voltage, Internally Powered 
ISOLATION AMPLIFIER 


• 
SIGNAL 
AND POWER 
IN ONE 
TRIPLE-WIDE 
PACKAGE 


• 
8000Vpk 
TEST VOLTAGE 


• 
2500Vrms 
CONTINUOUS 
AC BARRIER 
RATING 


• 
WIDE INPUT SIGNAL 
RANGE: 
-10V 
to +10V 


• 
WIDE BANDWIDTH: 
20kHz Small Signal, 


20kHz 
Full Power 


• 
BUILT-IN 
ISOLATED 
POWER: 
±10V to ±18V Input, ±50mA 
Output 


• 
MULTICHANNEL 
SYNCHRONIZATION 
CAPABILITY 
(TIL) 


The ISOlO? 
isolation 
amplifier 
provides 
both signal 


and power 
across an isolation 
barrier. 
The ceramic 
side-brazed 
hybrid 
package 
contains 
a transformer- 
coupled 
DCIDC 
converter 
and a capacitor-coupled 
signal channel. 


Extra power is available on the isolated input side for 
external input conditioning 
circuitry. The converter is 
protected 
from shorts to ground with an internal cur- 
rent limit, and the soft-start 
feature 
limits the initial 
currents from the power source. Multiple-channel 
syn- 
chronization 
can be accomplished 
by applying a TTL 
clock signal to paralleled Sync pins. The Enable con- 


• 
MULTICHANNEL 
ISOLATED 
DATA 
ACQUISITION 


• 
BIOMEDICAL 
INSTRUMENTATION 


• 
POWER 
SUPPLY 
AND MOTOR 
CONTROL 


• 
GROUND 
LOOP ELIMINATION 


Com 1 


+VCC1 


Com 2 
-VCC2 
Sync 
+V= 


Enable 


trol is used to turn off transformer 
drive while keeping 
the signal channel 
demodulator 
active. This feature 
provides a convenient 
way to reduce quiescent current 
for low power applications. 


The wide barrier pin spacing and internal 
insulation 
allow for the generous 
2500Vrms 
continuous 
rating. 


Reliability 
is assured 
by 
100% 
barrier 
breakdown 


testing 
that conforms 
to UL544 
test methods. 
Low 
barrier capacitance 
minimizes 
AC leakage currents. 


These 
specifications 
and built-in 
features 
make the 
ISOlO? easy to use, as well as providing for compact 
PC board layouts. 


BURR· BROWN_ 
113131 


International 
Airport 
Industrial 
Part: 
• 
Mailing 
Address: 
PO 80111400, 
Tucson, 
AZ85734 
• Street 
Address: 
6730 
S. Tucson 
Btvd., 
Tucson, 
AZ 
8S706 
• Tel: (520)74&-1111 
• 1wx: 910-952·1111 


Internet: 
http://www.bun-brown.coml 
• FAXlIne: 
(800) 
548-6133 
(USlCanada 
Onty) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: (520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 


PARAMETERS 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Rated Continuous Voltage 
(1) 


AC,60Hz 
TMIN to TMA)( 
2500 
Vrms 


DC 
TMIN to T MAX 
3500 
VDC 


Test Breakdown, 
AC, 60Hz 
10s 
8000 
Vpk 


Isolation-Mode 
Rejection 
2500Vrms, 60Hz 
100 
dB 
2121VDC 
160 
dB 
Barrier Impedance 
10"1113 
011 pF 
Leakage Current 
~. 
240Vrms. 60Hz 
1.2 
2 
~A 


GAIN 
Nominal 
1 
VN 
Initial Error 
±0.1 
±O.25 
%FSR 


Gain vs Temperature 
±50 
±120 
ppml"C 
Nonlinearity 
±0.01 
±O.025 
%FSR 


INPUT OFFSET VOLTAGE 
Initial Offset 
±20 
±50 
mV 
vs Temperature 
±150 
±400 
~vrc 


vs Power Supplies 
VCC2 = ±10V 
to ±18V 
±2 
mVN 


INPUT 
Voltage Range 
Output Voltage in Range 
±10 
±15 
V 
Resistance 
200 
kO 


SIGNAL OUTPUT 
Voltage Range 
±10 
±12.5 
V 
Current Drive 
±5 
±15 
mA 
Ripple Voltage. 800kHz Carrier (See Figure 4) 
20 
mVp-p 
Capacitive Load Drive 
1000 
pF 


Voltage Noise 
4 
~V!v'HZ 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
20 
kHz 
Slew Rate 
1.5 
V/~s 
Settling Time 
0.1%, -1 0/1OV 
75 
~s 


POWER SUPPLIES 


Rated 
Voltage, 
VCC2 
±15 
V 
Vattage Range 
±10 
±18 
V 
Input Current 
10 = ±15mA(2) 
+75/-4.5 
mA 
Ripple Current 
No Fitter 
10 
mAp-p 
GIN= 1~F 
3 
mAp-p 


Rated Output Voltage 
±14.25 
±15 
±15.75 
V 
Output Current 
Balanced Load 
±15 
±50 
mA 
Single 
30 
100 
mA 
Load Regulation 
Balanced Load 
0.5 
%/mA 
Line Regulation 
1.18 
VN 
Output Voltage vs Temperature 
10 
mvrc 
Voltage Balance Error, ±VCC1 
0.05 
% 


Voltage Ripple 
No External Capacitors 
10 
mVp-p 


Output Capacitive 
Load (See Figure 1) 
1 
~F 


Sync Frequency 
Sync· Pin Grounded(3) 
1.6 
MHz 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
'C 
Operating 
-25 
+85 
·c 
Storage 
-25 
+125 
'C 


NOTES: (1) Conforms to UL544 test methods. 100% tested at 2500Vrms for 1 minute. (2) Forother conditions, see Perlormance 
Curve, Input Current (+VCC2) 
vs Output 


Current. Input Current (-VCC2) is constantat-4.5mA 
(typ) for aUoutput currents. (3) If using external synchronization 
with a TTL·level clock, frequency should be between 
1.2MHz and 2MHz with a duty-cycle greater than 25%. 


The Infonnallon provfO'eclnereln is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR· 
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1E3E31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


ABSOLUTE 
MAXIMUM 
RATINGS 


Supply Without Damage.. 
. 
±18V 
VIN, 
Sense 
Voltage _. 
. 
±50V 
Com 1 to Gnd 1 or Com 2 to Gnd 2 
±200mV 


Enable, Sync. 
. 
OV to +VCC2 


Continuous 
Isolation Voltage 
2500Vrms 
V,SO•dv/dt 
20kV I~s 
Junction Temperature 
150°C 
Storage Temperature 
-25°C 
to +125°C 
Lead Temperature. (soldering, 105).. 
. 
3000C 
Output Short to Gnd 2 Duration.. 
. 
Continuous 
±VCC1 to God 1 Duration ,.. 
. 
Continuous 


PACKAGE 
DRAWING 
NUMBER(') 


210 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR - BROWNe 
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PIN CONFIGURATION 


Top View 
DIP 


NC 
32 
NC 


+VCC1 
2 
31 
Gnd 1 


NC 
30 
V,N 


-VCC1 
29 
Com 1 


20 
-VCC2 


19 
Sync' 
VOUT 
14 


Sense 
15 


III 


BURR - BROWN® 
IElElI 


Low-Cost, High-Voltage, Internally Powered 
OUTPUT ISOLATION AMPLIFIER 


• 
SELF-CONTAINED 
ISOLATED 
SIGNAL 
AND OUTPUT 
POWER 


• 
SMALL 
PACKAGE 
SIZE: Double-Wide 
(0.6") Sidebraze 
DIP 


• 
CONTINUOUS 
AC BARRIER 
RATING: 
1500Vrms 


• 
WIDE BANDWIDTH: 
20kHz Small Signal, 
20kHz 
Full Power 


• 
BUILT-IN 
ISOLATED 
OUTPUT 
POWER: 


±10V to ±18V Input, ±50mA 
Output 


• 
MULTICHANNEL 
SYNCHRONIZATION 
CAPABILITY 


• 
BOARD 
AREA ONLY 0.72in.2 
(4.6cm2) 


• 
4mA TO 20mA VII CONVERTERS 


• 
MOTOR 
AND VALVE 
CONTROLLERS 


• 
ISOLATED 
RECORDER 
OUTPUTS 


• 
MEDICAL 
INSTRUMENTATION 
OUTPUTS 


• 
GAS ANALYZERS 


The ISO I 13 output isolation amplifier 
provides 
both 


signal and output power across an isolation barrier in 
a small double-wide 
DIP package. The ceramic non- 
hermetic 
hybrid package 
with side-brazed 
pins con- 
tains a transformer-coupled 
DC/DC 
converter 
and a 
capacitor-coupled 
signal channel. 


Extra power is available on the isolated output side for 
driving external loads. The converter is protected from 
shorts to ground with an internal current limit, and the 
soft-start 
feature 
limits the initial currents 
from the 
power source. Multiple-channel 
synchronization 
can 
be accomplished 
by applying 
a TTL clock signal to 
paralleled 
Sync pins. The Enable control 
is used to 
turn off transformer 
drive while keeping 
the signal 
channel 
modulator 
acti ve. This 
feature 
provides 
a 
convenient 
way to reduce quiescent 
current 
for low 
power applications. 


The wide barrier pin spacing and internal insulation 
allow for the generous 
1500Vrms continuous 
rating. 
Reliability 
is assured 
by 
100% barrier 
breakdown 
testing that conforms 
to UL1244 
test methods. 
Low 
barrier capacitance 
minimizes 
AC leakage currents. 


These 
specifications 
and built-in 
features 
make the 
ISOr13 
easy to use, and provides 
for compact 
PC 
board layout. 


V,N 


-VCC1 


Com 
1 


Sync' 


Enable 


Gnd 1 


+Yc 
Sense 
Vour 
Gnd2 
-Vc 


+VCC2 


Ps Gnd 


BURR· 
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SPECIFICATIONS 


150113 
1501138 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Rated Continuous Voltage 
AC,60Hz 
T"'IN toTMAX 
1500 
:I: 
Vrms 


DC 
TW\NtoTMAX 
2121 
* 


VDC 
Test Breakdown, 
100% AC, 60Hz 
10s 
5657 
* 


Vpk 


Isolation-Mode 
Rejection 
1500Vrms, 60Hz 
130 
* 
dB 
2121VDC 
160 
* 
dB 


Barrier Impedance 
10"119 
* 
nil 
pF 
Leakage Current 
240Vrms, 60Hz 
1 
2 
* 
* 


~A 


GAIN 
Nominal 
1 
* 
VN 


Initial Error 
to.3 
to.5 
::: 
", 
%FSR 


Gain vs Temperature 
t60 
t100 
±20 
t50 
ppmf'C 
Nonlinearity 
Vo = -10V to 10V 
to.05 
±O.1 
to.03 
±O.05 
%FSR 


Vo =-5V 
to 5V 
to.02 
to.04 
to.012 
±O.02 
%FSR 
C") 


INPUT OFFSET VOLTAGE 
T"" 


Initial Offset 
t20 
±GO 
* 
* 


mV 
T"" 


vs Temperature 
t300 
tSOO 
t100 
±250 
~vrc 
0 


vs Power Supplies 
Vcc,=t1010t18V 
0.9 
* 
mVN 
C/) 


vs Output Supply Load 
10= 0 10t50mA 
to.3 
* 


mV/mA 


SIGNAL INPUT 
Voltage Range 
Output Voltage in Range 
t10 
t15 
* 
* 
V 


Resistance 
200 
* 
kn 


SIGNAL OUTPUT 
Voltage Range 
t10 
t12.5 
::: 
* 
V 
C/) 


Current Drive 
t5 
t15 
* 
* 
mA 
I- 


Ripple Voltage, 800kHz Carrier 
25 
* 
mVp,p 
0 
4000/4.7nF 
(See Figure 4) 
5 
* 
mVp-p 
Capacitive 
Load Drive 
1000 
* 


pF 
::;) 


Voltage Noise 
4 
", 
~V/'i'Hz 
C 


FREQUENCY 
RESPONSE 
0 


Small Signal Bandwidth 
20 
* 
kHz 
a: 
Slew Rate 
1.5 
* 
VI~s 
a. 


Settling Time 
0.1%, -10/10V 
75 
* 
~s 


POWER SUPPLIES 
Z 


Rated Voltage, VCt;;l 
t15 
* 
V 
0 


Voltage Range 
t10 
t18 
::: 
* 
V 


~ 


Input Current 
10= ±15mA 
+90/-4.5 
* 
mA 


10= OmA 
+60/-4.5 
* 
mA 


Ripple Current 
No Filter 
60 
* 


mAp-p 
..J 


C~ = 1~F 
3 
* 
mAp-p 
0 
Rated Output Voltage 
Load = 15mA 
t14.25 
t15 
t15.75 
* 
* 
* 
V 
C/) 
Output 
SOmA Balanced Load 
10 
* 
V 
- 
100mA Single-Ended 
Load 
10 
::: 
V 


Load Regulation 
Balanced Load 
0.3 
* 


o/oImA 


Line Regulation 
1.12 
* 
VN 
Output Voltage vs Temperature 
2.5 
* 


mvrc 
Voltage Balance, ±V CC2 
0.05 
* 


% 


Voltage Ripple (800kHz) 
No External Capacitors 
50 
", 
mVp-p 


C",,= 
1~F 
5 
* 


mVp-p 
Output Capacitive 
Load 
1 
* 
~F 


Sync Frequency 
Sync-Pin Grounded(21 
1.6 
* 
MHz 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
* 
* 


°C 
Operating 
-25 
+85 
* 
* 


°C 
Storage 
. 
-25 
+125 
* 
* 


°C 


::: Specifications 
same as 180113. 


NOTE: (1) Conforms to UL1244 test methods. 100% tested at 1500Vrms for 1 minute. (2) If using external synchronization 
with a TTL-Ievel clock,frequency 
should 
be between 1.2MHz and 2M Hz with a duty-cycle greater than 25%. 


BURR-BROWN'8I 
'1:11:1' 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS 


Supply Without Damage 
. 
±18V 
V1N• Sense Voltage.. 
. 
±50V 
Com, to Gnd, .. 
. 
±200mV 


Enable. Sync 
Gnd to +VCC1 


Continuous 
Isolation Voltage. 
. 
1500Vnns 
V,SO' dv/dt . 
. 
20kVl~ 


Junction Temperature.. 
. 
. 
+1500C 
Storage Temperature 
. 
-25°C 
to +125°C 


Lead Temperature, 
1Os 
+3000C 
Output Short to Gnd Duration. 
. 
Continuous 


±VCC2 to Gnd 2 Duration 
Continuous 


22 
V,N 


21 
Com 1 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


VOUT 
10 


Sense 
11 


15 
-VCC2 


14 
+VCC2 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 
PACKAGE 


24-Pin DIP 


PACKAGE DRAWING 


NUMBERl') 


231 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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IElElI 
IS0120 
IS0121 


Precision Low Cost 
ISOLATION AMPLIFIER 


.100% 
TESTED 
FOR PARTIAL 
DISCHARGE 


• 
150120: 
Rated 1500Vrms 


.150121: 
Rated 3500Vrms 


• 
HIGH IMR: 115dB at 60Hz 


• 
USER CONTROL 
OF CARRIER 
FREQUENCY 


• 
LOW NONLINEARITY: 
±O.01% max 


• 
BIPOLAR 
OPERATION: 
Vo = ±10V 


• 
0.3"-WIDE 
24-PIN HERMETIC 
DIP, 150120 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
WIDE TEMP RANGE: -55°C 
to +125°C 
(150120) 


• 
INDUSTRIAL 
PROCESS 
CONTROL: 
Transducer 
Isolator for Thermocouples, 


RTDs, Pressure 
Bridges, and Flow Meters, 


4mA to 20mA Loop Isolation 


• 
GROUND 
LOOP ELIMINATION 


• 
MOTOR AND SCR CONTROL 


• 
POWER MONITORING 


• 
ANALYTICAL 
MEASUREMENTS 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


The 180120 and 180121 are precision isolation ampli- 
fiers incorporating 
a novel duty cycle 
modulation- 
demodulation 
technique. 
The 
signal 
is transmitted 
digitally 
across a 2pF differential 
capacitive 
barrier. 


With digital modulation 
the barrier characteristics 
do 
not affect signal integrity, 
which results in excellent 
reliability 
and good high frequency 
transient 
immu- 
nity across the barrier. Both the amplifier and barrier 
capacitors 
are housed in a hermetic DIP. The IS0120 
and IS0121 
differ only in package size and isolation 
voltage rating. 


These amplifiers 
are easy to use. No external compo- 
nents are required 
for 60kHz 
bandwidth. 
With 
the 
addition of two external capacitors, 
precision specifi- 
cations of 0.01 % max nonlinearity 
and 150IlV/oC max 
Vos drift 
are guaranteed 
with 6kHz 
bandwidth. 
A 
power supply range of ±4.5V to ±18V and low quies- 
cent current 
make these amplifiers 
ideal for a wide 
range of applications. 


International Airport Industrial Partt • Mailing Address: PO Box 11400, Tucson, AZ 85734 • Street Address: 6730 S. Tucson Blvd., Tucson, A2 
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Isolation 
Barrier 
C'H 
C2H 


CIL 
C21 


Sense 
V,N 


Vour 


Signal 
Signal 
Com 1 
Com2 


ExtOsc 


+VS1 
-VS2 


Gnd 1 
Gnd 2 


-VS1 
+VS2 


BURR-BROWNe 
,ElEU 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


IS0120BG,IS0121BG 
1501200, 
IS0120SG('), 
IS0121G 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Voltage Rated Continuous 
180120: AC 60Hz 
TM1N to TMAX 
1500 
* 


Vrms 


DC 
TM1N 
to TMAX 
2121 
* 
VDC 


150121: AC 60Hz 
TM1N 
to TMAX 
3500 
* 


Vrms 


DC 
TM1N 
to TMA)( 
4950 
* 
VDC 
100% Test (AC 60Hz): 150120 
1s; Partial Discharge 
s: SpC 
2500 
'.' 
Vrms 


150121 
15; Partial Discharge 
:s SpC 
5600 
* 
Vrms 


Isolation Mode Rejection ISO 120: AC 60Hz 
1500Vrms 
115 
* 


- 
dB 
DC 
160 
* 


dB 
150121: AC60Hz 
3500Vrms 
115 
* 
dB 


DC 
160 
* 
dB 


Barrier Impedance 
10" 
II 2 
* 
nil 
pF 
Leakage Current 
VISO = 240Vrms, 
60Hz 
0.18 
0.5 
* 
* 
IJArms 


GAIN(') 
Vo = ±10V 


Nominal Gain 
C, = C, = 1oo0pF 
1 
1 
VN 
Gain Error 
±0.04 
±O.1 
±O.05 
±O.25 
%F5R 


Gain vs Temperature 
±5 
±20 
±10 
±40 
ppml·C 
Nonlinearity 
±0.005 
±O.01 
±O.01 
±O.05 
%FSR 


Nominal Gain 
C, = C2 = 0 
1 
1 
VN 
Gain Error 
±0.04 
±O.25 
±O.05 
±O.25 
%FSR 


Gain 
V$ Temperature 
±40 
±40 
ppml"C 
Nonlinearity 
±0.02 
±O.1 
±O.04 
±O.1 
%FSR 


INPUT OFFSET VOLTAGE(') 
Initial Offset 
C, = C, = 1000pF 
±5 
±25 
±10 
±50 
mV 


V$ Temperature 
±1oo 
±150 
±150 
±4oo 
~vrc 
Initial Offset 
C, = C2 = 0 
±25 
±1oo 
±40 
±100 
mV 


V$ Temperature 
±250 
±500 
~vrc 


Initial Offset 
vs Supply 
±VS1 or ±VS2 = ±4.5V to ±18V 
±2 
±2 
mVN 


Noise 
4 
4 
~V/.JHz 


INPUT 
Voltage 
Range(l) 
±10 
±15 
* 
* 
V 
Resistance 
200 
* 
k!l 


OUTPUT 
Voltage Range 
±10 
±12.5 
* 
* 
V 
Current Drive 
±5 
±15 
* 
* 
mA 


Capacitive 
Load Drive 
0.1 
* 
~F 


Ripple Voltage(2) 
10 
* 


mVp-p 


FREQUENCY 
RESPONSE 


Small Signal Bandwith 
C1=C2=O 
60 
* 
kHz 
C, = C, = 1000pF 
6 
* 


kHz 
Slew Rate 
2 
* 
V/~s 
Settling Time 
Vo = ±10V 
0.1% 
C, = 100pF 
50 
* 
~s 
0.01% 
C, = C, = 1000pF 
350 
* 
~s 
Over1oad Recovery Time(3) 
50% Output Over1oad, 
150 
* 
~s 
C, = C2 = 0 


POWER SUPPLIES 
Rated Voltage 
15 
* 
V 
Voltage Range 
±4.5 
±18 
* 
* 
V 
Quiescent 
Current: Vs, 
±4.0 
±5.5 
* 
* 


mA 
Vsz 
±5.0 
±G.5 
* 
* 
mA 


TEMPERATURE 
RANGE 


Specification: 
BG and G 
-25 
85 
-25 
85 
·C 
SGI') 
-25 
85 
-55 
125 
·C 
Operating 
-55 
125 
-55 
125 
·C 
Storage 
-65 
150 
-55 
150 
·C 


8JA: IS0120 
40 
40 
·crw 
IS0121 
25 
25 
·crw 


* Specification 
same as IS0120BG, 
IS0121BG. 


NOTE: (1) Input voltage range = ±10V for VS1' VS2 = ±4.5VDC to ±18VDC. (2) Ripple frequency is at carrier frequency. 
(3) Overload recovery is approximately 
three 


times the settling time for other values of C2. (4) The SG-grade is specified -55°C 
to +125°C; performance 
of the SG in the -25°C to +85°C temperature 
range is the 
same as the BG-grade. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
IElElI 


Supply Voltage (any supply) 
18V 


V1N• 
Sense 
Voltage 
.. 
. 
±100V 


Extemal 
Oscillator 
Input 
±25V 


Signal 
Common 
1 to Ground 
1 .. 
. 
±1V 


Signal 
Common 
2 to Ground 
2 .. 
. 
±1V 
Continuous 
Isolation Voltage: 
180120 
1500Vrms 
IS0121 
3500Vrms 
V'sco 
dv/dt 
20kVlIJS 
Junction Temperature... 
. 
1500C 


Storage 
Temperature.. 
. 
-65°C 
to +1SOOC 


Lead 
Temperature 
(soldering, 
10s) 
+3Q()OC 


Output 
Short 
Duration 
Continuous 
to Common 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


IS0120G 
24-Pin DIP 
225 
-25°C 
to 850C 


IS0120BG 
24-Pin DIP 
225 
-25°C 
to 85°C 


IS0120SG 
24-Pin DIP 
225 
-55C to 125°C 


IS0121G 
40-Pin DIP 
206 
-25°C 
to 85°C 


IS0121BG 
40-Pin DIP 
206 
-25°C 
to 85°C 


A 
ELECTROSTATIC 
JlJtia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


II 


The information 
provided herein is believed 
to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any aftha 
circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 
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Com 2 
9/17 
16124 
-VS2 


Vour 
10118 
15123 
+VS2 


Sense 
11/19 
14/22 
C2L 


Gnd2 
12120 
13/21 
C2H 


NOTE: (1) First pin number is for IS0120. 


Second 
pin number 
is for 150121. 


BURR - BROWN® 
IElElI 


Precision 
Lowest Cost 
ISOLATION AMPLIFIER 


.100% 
TESTED 
FOR HIGH-VOLTAGE 
BREAKDOWN 


• 
RATED 1500Vrms 


• 
HIGH IMR: 140dB at 60Hz 


• 
BIPOLAR 
OPERATION: 
Vo= ±10V 


• 
16-PIN PLASTIC 
DIP AND 28-LEAD 
SOIC 


• 
EASE OF USE: Fixed Unity 
Gain 
Configuration 


• 
0.020% max NONLINEARITY 


• 
±4.5V to ±18V SUPPLY 
RANGE 


The ISOl22 
is a precision 
isolation 
amplifier 
incor- 
porating a novel duty cycle modulation-demodulation 
technique. 
The signal is transmitted 
digitally 
across 
a 2pF differential capacitive barrier. With digital modu- 
lation the barrier characteristics 
do not affect signal 
integrity, resulting in excellent reliability and good high 
frequency 
transient immunity 
across the barrier. Both 
barrier capacitors 
are imbedded in the plastic body of 
the package. 


The ISOl22 
is easy to use. No external components 
are required for operation. 
The key specifications 
are 
0.020% 
max nonlinearity, 
50kHz 
signal bandwidth, 


and 200IlV/oC 
Vos drift. A power supply range of 
±4.5V to ±18V and quiescent 
currents of ±5.0mA on 
VS1 and ±5.5mA on VS2 make these amplifiers 
ideal 
for a wide range of applications. 


The ISO 122 is available in 16-pin plastic DIP and 28- 
lead plastic 
surface 
mount 
packages. 


• 
INDUSTRIAL 
PROCESS 
CONTROL: 
Transducer 
Isolator, 
Isolator 
for Thermo- 
couples, 
RTDs, Pressure 
Bridges, 
and 
Flow Meters, 
4mA to 20mA Loop 
Isolation 


• 
GROUND 
LOOP ELIMINATION 


• 
MOTOR AND SCR CONTROL 


• 
POWER MONITORING 


• 
PC-BASED 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


-VS1 


Gnd 


aURR 
- BROWN" 


IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


IS0122P, 
U 
IS0122JP, 
JU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Voltage Rated Continuous AC 60Hz 
1500 
* 
VAG 


100% Test 
(1) 
1s. 5pc PO 
2400 
* 
VAG 


Isolation Mode Rejection 
60Hz 
140 
* 
dB 


Barrier Impedance 
1014112 
* 
QII pF 


Leakage Current at 60Hz 
VISO = 240Vrms 
0.18 
0.5 
* 
* 


IlArmS 


GAIN 
Vo=±10V 
Nominal Gain 
1 
* 
VN 
Gain Error 
±a.05 
±a.50 
* 
* 
%FSR 
Gain vs Temperature 
±10 
* 
ppm/"G 


Nonlinearity(2) 
±0.016 
±0.020 
±0.025 
±0.050 
%FSR 


INPUT OFFSET VOLTAGE 
Initial Offset 
±20 
±50 
* 
* 


mV 
vs Temperature 
±2oo 
* 


~V/"G 
vs Supply 
±2 
., 
mVN 
C\I 
Noise 
4 
* 


~V/,fHz 
C\I 


INPUT 
.,... 


Voltage Range 
±10 
±12.5 
* 
* 
V 
0 
Resistance 
200 
* 
kQ 
en- 
OUTPUT 
Vottage Range 
±10 
±12.5 
* 
* 
V 
Current Drive 
±5 
±15 
* 
* 
mA 
Capacitive 
Load Drive 
0.1 
* 
~F 


Ripple 
Voltage(3) 
20 
* 
mVp-p 


FREQUENCY 
RESPONSE 
en 


Small Signal Bandwidth 
50 
* 
kHz 
t- 


Slew Rate 
2 
* 
VI~s 
0 
Settling Time 
Vo=±10V 
;:) 
0.1% 
50 
* 
~s 
C 
0.01% 
350 
* 
~s 
Overload Recover Time 
150 
<. 
~s 
0 


POWER SUPPLIES 
a: 


Rated Voltage 
±15 
* 
V 
Q. 


Voltage Range 
±4.5 
±18 
* 


::: 
V 
Z 


Quiescent Current: 
Vs, 
±5.0 
±7.0 
* 
* 
mA 
0 
VS2 
±5.5 
±7.0 
* 
* 


mA 
~ 
TEMPERATURE 
RANGE 


Specification 
-25 
+85 
* 
* 


"G 
..J 


Operating 
-25 
+85 
* 
* 


"G 
0 
Storage 
-40 
+85 
::: 
* 


"G 


~ 
OJ, 
100 
* 


OCIW 


OJC 
65 
* 


OCIW 
* Specification 
same as IS0122P, 
U. 


NOTES: (1) Tested at 1.6 X rated, fail on SpC partial discharge. (2) Nonlinearity is the peak deviation of the output voltage from the besHit straight line. It is expressed 
as the ratio of deviation to FSR. (3) Ripple frequency is at carrier frequency (500kHz). 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR·BROWN 
product for use in life support devices and/or systems. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


IS0122P 
16-Pin Plastic DIP 
238 
IS0122JP 
16-Pin 
Plastic 
DIP 
238 


IS0122U 
28-Pin 
Plastic sOle 
217-1 
IS0122JU 
28-Pin Plastic SOIC 
217-1 


NONLINEARITY 
PRODUCT 
PACKAGE 
MAX%FSR 


IS0122P 
Plastic 
DIP 
±O.O20 


IS0122JP 
Plastic DIP 
±O.O50 


IS0122U 
Plastic SOiC 
±O.O20 
IS0122JU 
Plastic SOiC 
±O.O50 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


Supply Voltage 
±18V 
~----------------------------------~~ 
Continuous 
Isolation Voltage 
1500Vrms 
Junction Temperature 
+1500C 


Storage 
Temperature 
' 
_ 
,_ 
+85°C 


Lead Temperature 
(soldering, 
105) 
+3000C 
Output Short to Common.. 
. 
Continuous 


BURR-BROWN. 


Burr-Brown Ie Data Book 
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BURR - BROWN® 
IElElI 


Precision Lowest Cost 
ISOLATION AMPLIFIER 


.100% 
TESTED 
FOR HIGH-VOLTAGE 
BREAKDOWN 


• 
RATED 1500Vrms 


• 
HIGH IMR: 140dB at 60Hz 


.0.010% 
max NONLINEARITY 


• 
BIPOLAR 
OPERATION: 
Vo=±10V 


• 
16-PIN PLASTIC 
DIP AND 28-LEAD 
SOIC 


• 
EASE OF USE: Fixed 
Unity Gain 
Configuration 


• 
±4.5V to ±18V SUPPLY 
RANGE 


The 150124 
is a precision 
isolation 
amplifier 
incor- 
porating a novel duty cycle modulation-demodulation 
technique. 
The signal is transmitted 
digitally 
across 
a 2pF differential capacitive barrier. With digital modu- 
lation the barrier characteristics 
do not affect signal 


integrity, resulting in excellent reliability and good high 
frequency transient immunity 
across the barrier. Both 
barrier capacitors 
are imbedded 
in the plastic body of 
the package. 


The 150124 
is easy to use. No external components 
are required for operation. 
The key specifications 
are 
0.010% 
max nonlinearity, 
50kHz 
signal bandwidth, 
and 200~Vf'C 
Vas drift. A power supply range of 
±4.5V to ±18V and quiescent 
currents of ±5.0mA on 
VS1 and ±5.5mA 
on VS2 make these amplifiers 
ideal 


for a wide range of applications. 


The 150124 is available in 16-pin plastic DIP and 28- 
lead plastic 
surface 
mount 
packages. 


• 
INDUSTRIAL 
PROCESS 
CONTROL: 
Transducer 
Isolator, 
Isolator 
for Thermo- 
couples, 
RTDs, Pressure 
Bridges, 
and 
Flow Meters, 
4mA to 20mA 
Loop 
Isolation 


• 
GROUND 
LOOP ELIMINATION 


• 
MOTOR AND SCR CONTROL 


• 
POWER MONITORING 


• 
PC-BASED 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


b:.= 
1t~v~ 


+v~ 


BURR-BROWNe 
IElEU 


IS0124P. 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Rated Voltage, continuous ae 60Hz 
1500 
Vac 


100% Test 
(1) 
ls, 5pc PO 
2400 
Vac 
Isolation Mode Rejection 
60Hz 
140 
dB 
Barrier Impedance 
1014112 
nil pF 
Leakage Current at 60Hz 
V'SO= 240Vrms 
0.18 
0.5 
~Arms 


GAIN 
Vo=±10V 
Nominal Gain 
1 
VN 
Gain Error 
±0.05 
±O.50 
%FSR 
Gain vs Temperature 
±10 
ppm/"C 
Nonlinearity(2) 
±0.005 
±0.010 
%FSR 


INPUT OFFSET VOLTAGE 
Initial Offset 
±20 
±50 
mV 
vs Temperature 
±200 
~Vf'C 


vs Supply 
±2 
mVN 


Noise 
4 
~V/.JHz 


INPUT 
Voltage Range 
±10 
±12.5 
V 
Resistance 
200 
kO 


OUTPUT 
Voltage Range 
±10 
±12.5 
V 
Current Drive 
±5 
±15 
mA 
Capacitive 
Load Drive 
0.1 
~F 


Ripple Voltage(3) 
20 
mVp-p 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
50 
kHz 
Slew Rate 
2 
VI~s 
Settling Time 
Vo=±10V 
0.1% 
50 
~s 
0.01% 
350 
~s 
Overload Recovery Time 
150 
~s 


POWER SUPPLIES 
Rated Voltage 
±15 
V 
Voltage Range 
±4.5 
±18 
V 
Quiescent Current: 
Vs, 
±5.0 
±7.0 
mA 
Vs, 
±5.5 
±7.0 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
°C 
Operating 
-25 
+85 
°C 
Storage 
-40 
+85 
°C 
Thermal Resistance. 
9JA 
100 
°CIW 


OJC 
65 
°CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURRwBROWN assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURRwBROWN does not authorize or warrant 
any BURRwBROWN product for use in life support devices and/or systems. 


BURR 
w BROWN. 
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1E3E31 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


IS0124P 
16-Pin Plastic DIP 
238 


IS0124U 
28-Lead Plastic SOIC 
217-1 


NONLINEARITY 


PRODUCT 
PACKAGE 
MAX%FSR 


IS0124P 
16-Pin Plastic DIP 
±O.O10 


IS0124U 
28-Lead Plastic SOIC 
±O.O10 


BURR· BROWNe 
1E3E31 
Burr-Brown Ie Data Book 


Supply Voltage.. 
.. 
±18V 
V,N 
....................• 
.. ..•....•..• 
±100V 
Continuous Isolation Voltage. 
. .. 1500Vrms 


Junction Temperature.. 
. 
+15QoC 
Storage Temperature 
+85°C 


Lead Temperature 
(soldering, 
105) 
+300°C 


Output Short to Common 
_. 
. 
Continuous 


A 
ELECTROSTATIC 
i.&. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision 
integrated circuits 


may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


BURR - BROWN® 
1E3E31 


High IMR, Low Cost 
ISOLATION AMPLIFIER 


• 
HIGH ISOLATION-MODE 
REJECTION: 


10kV/lls 
(min) 


• 
LARGE SIGNAL 
BANDWIDTH: 
85kHz (typ) 


• 
DIFFERENTIAL 
INPUT/DIFFERENTIAL 


OUTPUT 


• 
VOLTAGE 
OFFSET 
DRIFT vs 
TEMPERATURE: 
4.6IlV/"C 
(typ) 


• 
OFFSET 
VOLTAGE 
1.8mV (max) 


• 
INPUT REFERRED 
NOISE: 
300llVrms 
(typ) 


• 
NONLINEARITY: 
0.25% (max) 


• 
SINGLE 
SUPPLY 
OPERATION 


• 
SIGMA-DELTA 
AID CONVERTER 


TECHNOLOGY 


• 
WORLDWIDE 
SAFETY 
APPROVAL: 
UL1577 
(File No. E162573), 
VDE0884 
(File No. 85511), 
CSA22.2 
(File No. 88324) 


• 
AVAILABLE 
IN 8-PIN PLASTIC 
DIP and 
8-PIN GULL-WING 
PLASTIC 
SURFACE 
MOUNT 


/ 


IMR SHIELD 


• 
MOTOR 
AND SCR CONTROL 


• 
MOTOR 
PHASE 
CURRENT 
SENSING 


• 
INDUSTRIAL 
PROCESS 
CONTROL: 
Transducer 
Isolator, 
Isolator 
for 


Thermocouples, 
RTDs 


• 
GENERAL 
PURPOSE 
ANALOG 
SIGNAL 
ISOLATION 


• 
POWER 
MONITORING 


• 
GROUND 
LOOP ELIMINATION 


The ISO 130 is a high isolation-mode 
rejection, 
isola- 
tion amplifier suited for motor control applications. 
Its 
versatile 
design 
provides 
the precision 
and stability 


needed to accurately 
monitor motor currents in high- 


noise motor control 
environments. 
The IS0130 
can 
also be used for general analog signal isolation appli- 
cations requiring 
stability 
and linearity 
under severe 


noise conditions. 


The signal is transmitted 
digitally across the isolation 
barrier 
optically, 
using a high-speed 
AlGaAs 
LED. 
The remainder 
of the ISO 130 is fabricated 
on lllm 
CMOS 
IC process. 
A sigma-delta 
analog-to-digital 


converter, 
chopper stabilized 
amplifiers 
and differen- 
tial input and output 
topologies 
make the isolation 


amplifier 
suitable for a variety of applications. 


The IS0130 
is easy to use. No external 
components 
are required for operation. 
The key specifications 
are 


lOkVIlls isolation-mode 
rejection, 85kHz large signal 
bandwidth, 
and 4.611VIOC Vos drift. A single power 
supply ranging from +4.5V to +5.5V makes this am- 
plifier ideal for low power isolation applications. 


The ISO 130 is available in 8-pin plastic DIP and 8-pin 
plastic gull-wing 
surface mount packages. 
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SPECIFICATIONS 


PARAMETER 


ISOLATION 
CHARACTERISTICS 
Installation 
Classification 
Table I 
Rated Mains Voltage :5 300Vrms 
Rated Mains Voltage 
:s; 600Vrms 
Climatic Classification 
Pollution Degree(1) 
Maximum Working 
Insulation Voltage (V10AM) 
Side A to Side B Test Voltage, Method b (VpR)(9) 


Partial Discharge 
< 5pC 
Side A to Side B Test Voltage, Method a (VpR)(9) 


Partial Discharge 
< 5pC 


Highest 
Allowable 
OV8IVottage 
(V TFJ(9) 


Safety-Limiting 
Values 


Case Temperature rr51) 
Input Power (PSI (INPUn) 
Output Power (PSI(OUTPun) 


INSULATION 
RELATED 
SPECIFICATtONS 


Min. External Air Gap (clearance) 
Min. External Tracking 
Path (creepage) 


Internal Isolation Gap (clearance) 
Tracking 
Resistance 
(CTI) 
Isolation Group 
Insulation 
Resistance 


IS0130P. 
IS0130PB 
IS0130U. 
IS0130UB 


CHARACTERISTIC 


I-IV 
I-III 
40185/21 


2 
600 
Vrms 


Vrms 


Vrms 


VPEAl< 


'C 
0 
mW 
C") 


mW 
?""0 


mm 
en 
mm 
mm 


V 


11 


VPA 
= 1.6 
X VIORM' 
tp = 15 


Type and Sample Test 


VpR = 1.2 x V'ORM' tp = 60s 


Transient 
Overvoltage, 
tTR = 10s 


>7 
8 
0.5 
175 
III a 


~ 1011 


IS0130P.IS0130PB 
IS0130U. 
IS0130UP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Input-Output 
Surge Withstand 
Voltage(B, 9), 
t = 1MIN, 
RH :S50% 
(In accordance 
with UL 1577) 
3750 
Vrms 


Barrier Impedance(9) 


Resistance 
V,SO = 50QVDC 
1013 
11 
Capacitance 
f = 1MHz 
0.7 
pF 
Isolation Mode Voltage Errors 


Rising Edge Transient 
Immunity 
VIM= 1kV, d VOOT < SOmV 
10 
25 
kVl~s 


Falling Edge Transient 
Immunity 
VIM= 1kV, d VOUT 
< 50mV 
10 
15 
kVl~s 
Isolation Mode Rejection 
Aatio(2) 
> 140 
dB 
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SPECIFICATIONS 


IS0130P, 
IS0130PB 


IS0130U, 
IS0130UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Initial Offset Voltage 
-1.8 
-0.9 
0.0 
mV 


V$ Temperature 
4.6 
~V/"C 


vs VS1 
30 
~VN 


VS 
VS2 
-40 
~VN 
Power Supply Rejection; VS1 
and VS2 Together 
1MHz Square Wave, 5ns RiselFall Time 
5 
mVN 


Noise 
0.1 Hz to 100kHz 
300 
~Vrms 
Input Voltage Range 
-200 
200 
mV 


Maximum 
Input Voltage Range before Output Clipping 
±300 
mV 


Initial Input Bias Current(3) 
-670 
nA 
vs Temperature 
3 
nArC 
Input Resistance(3) 
530 
kn 


vs Temperature 
0.38 
%I"C 
Common-Mode 
Rejection 
Ratio(04) 
72 
dB 


GAINI') 
Initial Gain 
IS0130P/IS0130U 
-200mV 
< V1N+ < 20QmV 
7.61 
8.00 
8.40 
VN 
IS013OPBlIS0130UB 
-200mV 
< V1N+ < 200mV 
7.85 
7.93 
8.01 
VN 


Gain vs Temperature 
10 
ppmi"C 


Gain vs VS1 
2.1 
ppm/mV 
Gain vs VS2 
-0.6 
ppm/mV 
Gain Nonlinearity 
for -200mV 
< V1N+ 
< 200mV 
0.2 
0.35 
% 


for -100mV 
< V1N+ 
< 100mV 
0.1 
0.25 
% 
vs Temperature(6) 
-200mV 
< V1N+ < 200mV 
-0.001 
% plsf'C 


vs VS,(6) 
-200mV 
< V1N+ < 200mV 
-0.005 
%ptsN 


vs VS2 (6) 
-200mV 
< V1N+ < 200mV 
-0.007 
% ptsIV 


OUTPUT 
Voltage Range 
High 
VIN+ = +500mV 
3.61 
V 
Low 
VIN+ = -500mV 
1.18 
V 
Common-Mode 
Voltage 
-40°C 
< T A < 85°C, 4.5V < V Sl 
< 5.5V 
2.2 
2.39 
2.6 
V 
Current Drive(7) 
1 
mA 
Short-Circuit 
Current 
VOUT = OV or VOUT = VS2 
9.3 
mA 
Output Resistance 
11 
n 


vs Temperature 
0.6 
o/oI"C 


FREQUENCY 
RESPONSE 


Bandwidth 
-3dB 
-40°C 
to 85°C 
50 
85 
kHz 


-45° 
35 
kHz 
Rise/Fall Time (10% • 90%) 
-400(; 
to 85°C 
4.3 
6.6 
~s 
Propagation 
Delay 
to 10% 
-40°C 
to 85°C 
2.0 
3.3 
~s 
to 50% 
-40°C 
to 85°C 
3.4 
5.6 
~s 
to 90% 
-40°C 
to 85°C 
6.3 
9.9 
~s 


POWER SUPPLIES 
Rated Voltage 
5.0 
V 
Voltage Range 
4.5 
5.5 
V 
Quiescent 
Current 
Vs, 
V1N+ = 200mV, -40°C 
< TA < 85°C, 4.5V < VS1 < 5.5V 
10.7 
15.5 
mA 
Vs, 
-40°C 
< TA < 85°C, 4.5V < VS1 < 5.5V 
11.6 
15.5 
mA 


TEMPERATURE 
RANGE 


Specification 
-40 
85 
·C 
Operating 
-40 
100 
°C 
Storage 
-55 
125 
°C 


9c-. 
86 
°CIW 


NOTES: 
(1) This part may also be used in Pollution 
Degree 3 environments 
where the rated mains voltage 
is 300Vrms 
(per DIN VDE0109112.83). 
(2) IMRR 
= 20 log (aV'NIdV,so). (3) Time averaged 
value. 
(4) V'N+ = V'N- = VCM' CMRR = 20 log (aVc.,IaVos). 
(5) The slope of the best-fit 
line of (VOUT• 
- 
VOUT-) 
vs 
(V1N •. - 
VIN_). (6) Change 
in nonlinearity 
vs temperature 
or supply voltage expressed 
in number of percentage 
points per °C or volt. (7) For best offset voltage 


performance. 
(8) For devices 
with minimum 
VIsa specified 
at 3750Vrms, 
each 
isolation 
amplifier 
is proof-tested 
by applying 
an insulation 
test voltage 
2 


4500Vrms 
for 1 .second (leakage 
current 
< 5f.lA). ThIs speCification 
does not guarantee 
continuous 
operation. 
(9) Pins 1·4 are shorted 
together 
and pins 5- 
8 are shorted together 
for this test. 
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ABSOLUTE 
MAXIMUM 
RATINGS 


A 
ELECTROSTATIC 
Jl!J;,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


Supply Voltages: 
Vs,. VS2" 
OV to 5.5V 
Steady-State 
Input Voltage 
-2V 
to Vs, + 0.5V 


2 Second Transient 
Input Voltage 
~.OV 
Output Voltages: V~. 
Vour" 
-{).5V 
to VS2 + 0.5V 
Lead Temperature Solder (1.6mm below seating plane, 105) 
260°C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


IS0130P 
a-Pin Plastic DIP 
006-3 


IS0130PB 
a-Pin 
Plastic 
01 P 
006-3 


IS0130U 
a-Pin Gull-Wing 
Plastic Surface 
Mount 
006-2 
IS0130UB 
a-Pin Gull-Wing 
Plastic Surface 
Mount 
006-2 


PRODUCT 


IS0130P 
IS0130PB 
IS0130U 
IS0130UB 


a-Pin Plastic 
DIP 
B-Pin Plastic DIP 


a-Pin Gull-Wing Plastic Surface Mount 


8·Pin Gull-Wing 
Plastic Surlace 
Mount 


±5% (mean value = 8.00) 
±1 % (mean value = 7.93) 
±5% (mean value = 8.00) 
±1 % (mean value = 7.93) 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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Dual, Isolated, Bi-Directional 
DIGITAL COUPLER 


• 
REPLACES 
HIGH-PERFORMANCE 
OPTOCOUPLERS 


• 
DATA RATE: 80M Baud, typ 


• 
LOW POWER 
CONSUMPTION: 


25mW Per Channel, 
max 


• 
TWO CHANNELS, 
EACH BI-DIRECTIONAL, 


PROGRAMMABLE 
BY USER 


• 
PARTIAL 
DISCHARGE 
TESTED: 
2400Vrms 


• 
CREEPAGE 
DISTANCE 
OF 16.5mm 
(DIP) 


• 
LOW COST PER CHANNEL 


• 
PLASTIC 
DIP AND SOIC PACKAGES 


The ISol50 
is a two-channel, 
galvanically 
isolated 
data coupler capable of data rates of 80MBaud, 
typi- 


cal. Each channel can be individually 
programmed 
to 


transmit data in either direction. 


Data 
is transmitted 
across 
the isolation 
barrier 
by 
coupling complementary 
pulses through high voltage 
O.4pF capacitors. 
Receiver circuitry restores the pulses 


to standard 
logic levels. Differential 
signal transmis- 


sion rejects 
isolation-mode 
voltage 
transients 
up to 
1.6kV/~s. 


• 
DIGITAL 
ISOLATION 
FOR AID, D/A 
CONVERSION 


• 
ISOLATED 
UART INTERFACE 


• 
MULTIPLEXED 
DATA TRANSMISSION 


• 
ISOLATED 
PARALLEL 
TO SERIAL 
INTERFACE 


• 
TEST EQUIPMENT 


• 
MICROPROCESSOR 
SYSTEM INTERFACE 


• 
ISOLATED 
LINE RECEIVER 


• 
GROUND 
LOOP ELIMINATION 


ISol50 
avoids 
the problems 
commonly 
associated 
with optocouplers. 
Optically isolated couplers require 


high current pulses and allowance 
must be made for 
LED aging. The ISol50's 
Bi-CMoS 
circuitry oper- 


ates at 25mW per channel. 


ISol50 
is available in a 24-pin DIP package and in a 
28-lead SOle. 
Both are specified for operation 
from 


-40°C to 8YC. 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


At TA = +25°C and Vs = +SV, unless otherwise 
noted. 


IS0150AP, 
AU 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
PARAMETERS 


Rated Voltage, Continuous 
60Hz 
1500 
Vrms 
Partial Discharge, 
100% Test<l) 
ls,5pC 
2400 
Vrms 
Creepage 
Distance 
(External) 
DIP-"P" 
Package 
16 
mm 
SOIe-"U" 
Package 
7.2 
mm 


Internal Isolation Distance 
0.10 
mm 


Isolation Voltage Transient 
Immunity(2) 
1.6 
kVl~ 
Barrier Impedance 
:>1014 II 7 
nil pF 


Leakage Current 
240Vrms, 
60Hz 
0.6 
JlArms 


DC PARAMETERS 
Logic Output Voltage, High, VOH 
100= 6mA 
Vs-l 
Vs 
V 
Low, VOl 
101..= 6mA 
0 
0.4 
V 
Logic Output Short·Circuit 
Current 
Source or Sink 
30 
mA 
Logic Input Voltage, 
High(3) 
2 
Vs 
V 


LOW<31 
0 
0.8 
V 
Logic Input Capacitance 
5 
pF 
Logic Input Current 
<1 
nA 


Power Supply Voltage Range(3) 
5 
5.5 
V 


Power Supply Current(4j 
Transmit 
Mode 
DC 
0.001 
100 
~A 
50MBaud 
14 
mA 
Receive Mode 
DC 
7.2 
10 
mA 
50MBaud 
16 
mA 


AC PARAMETERS 
Data Rate, Maximum(S) 
Cl = 50pF 
50 
80 
MBaud 
Data Rate, Minimum 
DC 
Propagation 
Time(6) 
Cl = 50pF 
27 
40 
ns 
Propagation 
Detay Skew(7) 
Cl = 50pF 
0.5 
2 
ns 


Pulse Width Distortion(8) 
Cl = 50pF 
1.5 
6 
ns 
Output Rise/Fall Time, 10% to 90% 
Cl = 50pF 
9 
14 
ns 
Mode Switching Time 


Receive-to-Transmit 
13 
ns 
TransmiHo-Receive 
75 
ns 


TEMPERATURE 
RANGE 


Operating 
Range 
--40 
85 
·C 
Storage 
--40 
125 
·C 


Thermal 
Resistance,6JA 
75 
"e1W 


NOTES: 
(1) All devices receive a 1s test. Failure criterion is ~5 pulses of ~pC. 
(2) The voltage rate-of-change 
across the isolation barrier that can be sustained 
without data errors. 
(3) Logic inputs are HCT-type and thresholds 
are a function of power supply voltage with approximately 
0.4V hystersis-see 
text. 
(4) Supply 
current measured with both transceivers 
set for the indicated mode. Supply current varies with data rate-see 
typical curves. 
(5) Calculated 
from the maximum 


Pulse Width Distortion (PWD), where Data Rate = 0.3/PWD. 
(6) Propagation 
time measured from V1N = 1.5V to Vo = 2.5V. (7) The difference 
in propagation 
time 
of channel A and channel B in any combination 
of transmission 
directions. 
(8) The difference 
between propagation 
time of a rising edge and a falling edge. 


The information provided herein is believed to be reliable; however, BURR·BRoWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product lor use in life support devices and/or systems. 
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Storage Temperature. 
. 
-40°C 
to +125°C 
Supply Voltages, 
Vs . 
. 
-D.S to 6V 


Transmitter 
tnput Voltage, Vi 
-0.5 to Vs + O.5V 
Receiver Output Voltage, Va.. 
. 
-0.5 to Vs + O.5V 
RlTx Inputs .. 
. 
-D.S to Vs + O.SV 


Isolation Voltage 
dVldt, 
V'sa.. 
. 
SOOkVI)lS 
Ox Short to Ground 
Continuous 
Junction Temperature, 
TJ 
175°C 
Lead Temperature 
(soldering, 
10s) 
260°C 
t.6mm 
below seating plane (DIP package) 
300°C 


24 
02A 


23 
RlT2A 


22 G. 


15 
VS8 


14 
Rif28 


13 028 


17 
VS8 


16 
Rif28 


15 
028 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBERt') 


IS01S0AP 
24-Pin Single-Wide 
DIP 
243-1 
IS01S0AU 
28-Lead SOIC 
217-2 


NAME 
FUNCTION 


D,. 
Data in or data out for transceiver 
1A. Rfr1A 
held 


low makes 
O'A 
an input pin. 


~A 
ReceivefTransmit 
switch controlling 
transceiver 
1A. 


VSA 
+5V 
supply 
pin for 
side 
A which 
powers 
transceivers 


lA and 2A. 


G. 
Ground pin for transceivers 
18 and 28. 


Rif'8 
ReceivefTransmit 
switch controlling 
transceiver 
18. 


D,. 
Data in or data out for transceiver 
18. R.rr, 8 held 
low makes 018 an input pin. 


D,. 
Data in or data out for transceiver 
28. Rrr 2B held 
tow makes 028 an input pin. 


Rlf28 
ReceivefTransmit 
switch controlling 
028, 


VS• 
+5V 
supply 
pin for 
side 
8 which 
powers 
transceivers 
lB and 2B. 


G. 
Ground pin for transceivers 
1A and 2A. 


RlT2A 
ReceivefTransmit 
switch controlling 
transceiver 
2A. 


D,. 
Data in or data out for transceiver 
2A. Rtr2A held 
low makes 02A in input pin. 


A 
ELECTROSTATIC 


H!.tia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage_ 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 
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Precision, Isolated 
PROGRAMMABLE GAIN AMPLIFIER 


• 
RATED 
1500Vrms 
Continuous 


2500Vrms 
for One Minute 
100% TESTED 
FOR PARTIAL 
DISCHARGE 


• 
PROGRAMMABLE 
GAINS OF 
1,10,100 


• 
HIGH IMR: 115dB at 50Hz 


• 
LOW NONLINEARITY: 
iO.01% 


• 
LOW INPUT BIAS CURRENT: 
±5nA max 


• 
INPUTS PROTECTED 
TO ±40V 


• 
BIPOLAR 
OPERATION: 
Vo = ±10V 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
24-PIN PLASTIC 
DIP: 
0.6" Wide 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Transducer 
Isolator, 
Thermocouple 
Isolator, 
RTD Isolator, 
Pressure 
Bridge 
Isolator, 
Flow Meter Isolator 


• 
POWER MONITORING 


• 
MEDICAL 
INSTRUMENTATION 


• 
ANALYTICAL 
MEASUREMENTS 
V'N- 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
POWER MONITORING 


• 
GROUND 
LOOP ELIMINATION 


ISOI64 
and ISO 174 are PGA input isolation amplifi- 


ers incorporating 
a novel duty cycle modulation-de- 
modulation 
technique 
which provides excellent 
accu- 


racy. Internal 
input 
protection 
can withstand 
up to 
±40V differential inputs without damage. The signal is 
transmitted 
digitally 
across 
a differential 
capacitive 
barrier. With digital modulation 
the barrier character- 
istics do not affect 
signal 
integrity. 
This results 
in 


excellent reliability and good high frequency transient 
immunity 
across the barrier. 
Both the amplifier 
and 
barrier capacitors are housed in a plastic DIP. ISOI64 
and IS0174 
differ in frequency response and linearity. 


These amplifiers 
are easy to use. No external compo- 
nents are required. A power supply range of ±4.5V to 
±l8V makes these amplifiers ideal for a wide range of 
applications. 


International 
Airport Industrial 
Park 
• Mailing 
Address: 
PO Box 11400, Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
aNd., Tucson, 
A2 
85706 
• T~: 
(520) 746-1111 
• 1wx: 910-952·1111 


Internet: 
http:ltwww.burr-brown.coml 
• FAXLine: 
(800)548-6133 
(US/Canada 
Ooty) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: (520) 889-1510 
• Immediate 
Product 
Info: 
(800) 548-6132 
iU~;i· 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ISOl64P 
IS0174P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ISOLATION!') 
Voltage Rated Continuous: 


AC 
TM1N to TMAX 
1500 
1500 
Vrms 
100% Test (AC 50Hz) 
1s; Partial Discharge :55pC 
2500 
2500 
Vrms 


Isolation· Mode Rejection 
AC 50Hz 
1500Vrms 
115 
115 
dB 
Barrier Impedance 
10"1110 
10"1110 
QII pF 
Leakage Current 
visa 
= 240Vrms, 50Hz 
0.8 
1 
0.8 
1 
~Arms 


GAIN 
Gain Error 
G = 1 
±0.3 
±0.3 
% 


G= 
10 
±0.06 
±0.06 
G= 100 
±0.3 
±0.3 
% 


Gain vs Temperature 
G = 1 
±12.5 
±42.5 
ppml"C 
G = 10 
±12.5 
±42.5 
ppmJ°C 
G= 100 
±12.5 
±42.5 
ppml"C 
Nonlinearity 
G=l 
±O.Ol 
±0.052 
±0.04 
±0.102 
% 


G = 10 
±0.01 
±0.04 
% 


G = 100 
±0.01 
±0.054 
±0.04 
±0.104 
% 


INPUT OFFSET VOLTAGE 


( 
51 
±(0.125+ 
1~1) 
Initial Offset 
± 
0.125+G' 
mV 


vs Temperature 
G=l 
±155 
±505 
~Vf'C 
vs Supply 
DC,G=l 
2 
2 
mVN 
CMRR 
DC,G=l 
90 
90 
dB 


INPUT 
Voltage Range 
±10.0 
±10.0 
V 
Bias Current 
±5 
±5 
nA 
vs Temperature 
±8 
±8 
pArC 
Offset Current 
±5 
±5 
nA 
vs Temperature 
±8 
±8 
pArC 


OUTPUT 
Voltage Range 
±10 
±10 
V 
Current Drive 
±5 
±5 
mA 
Capacitive 
Load Drive 
0.1 
0.1 
~F 


Ripple Voltage 
10 
10 
mVp-p 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
100mVrms, G = 1 
6 
60 
kHz 
100mVrms, G = 10 
6 
60 
kHz 


l00mVrms, 
G = 100 
6 
10 
kHz 
Slew Rate 
Vo=±10V,G=10 
0.7 
0.7 
V/~s 


POWER SUPPLIES 
Rated Voltage 
15 
15 
V 
Voltage Range 
±4.5 
±18 
±4.5 
±18 
V 
Quiescent Current 


VS1 
±15 
±15 
mA 
VS2 
±7.5 
±7.5 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
-40 
85 
°C 
Storage 
-40 
125 
-40 
125 
°C 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
,E:lE:I, 


Supply Voltage 
±18V 
V,N, Analog Input Voltage Range 
±40V 
External Oscillator Input 
±25V 


Signal Common 
1 to Ground 1 
±1V 


Signal Common 2 to Ground 2 
±1V 


Continuous 
Isolation Voltage 
150QVrms 


IMV, dv/dt 
20kV/~s 
Junction Temperature 
150°C 
Storage Temperature 
-4QoC to 125°C 


Lead Temperature 
(soldering, 
10s) 
+300°C 
Output Short Duration .. 
. 
Continuous to Common 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more 
susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 


published 
specifications. 


BURR 
- BROWN<II 


,EElEEI' 
Burr-Brown Ie Data Book 


PRODUCT 


IS0164P 
IS0174P 


PACKAGE 


24-Pin 
Plastic DIP 
24-Pin 
Plastic DIP 


PACKAGE 


DRAWING 
NUMBER(1) 


167-1 
167-1 


BANDWIDTH 


6kHz 
60kHz 


BURR-BROWN® 
IElElI 


Precision, 
Isolated 
INSTRUMENTATION 
AMPLIFIER 


• 
RATED 
1500Vrms 
Continuous 
2500Vrms 
for One Minute 
100% TESTED 
FOR PARTIAL 
DISCHARGE 


• 
HIGH IMR: 115dB at 50Hz 


• 
LOW NONLINEARITY: 
±O.Ol% 


• 
LOW INPUT BIAS CURRENT: 
10nA max 


• 
LOW INPUT OFFSET VOLTAGE: 
101 mV max 


• 
INPUTS PROTECTED 
TO ±40V 


• 
BIPOLAR 
OPERATION: 
Vo = ±10V 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
24-PIN PLASTIC 
DIP: 
0.3" Wide 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Transducer 
Isolator, 
Thermocouple 
Isolator, 
RTD Isolator, 
Pressure 
Bridge 
Isolator, 
Flow Meter Isolator 


• 
POWER MONITORING 


• 
MEDICAL 
INSTRUMENTATION 


• 
ANALYTICAL 
MEASUREMENTS 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
POWER MONITORING 


• 
GROUND 
LOOP ELIMINATION 


ISO 175 is a precision isolated instrumentation 
ampli- 
fier 
incorporating 
a novel 
duty 
cycle 
modulation- 
demodulation 
technique 
and excellent 
accuracy. 
A 
single external 
resistor 
sets the gain. Internal 
input 


protection can withstand up to ±40V without damage. 
The signal is transmitted 
digitally across a differential 


capacitive 
barrier. With digital modulation 
the barrier 


characteristics 
do not affect signal integrity. This re- 
sults in excellent 
reliability 
and good high frequency 
transient immunity across the barrier. Both the ampli- 
fier and barrier capacitors are housed in a plastic DIP. 


ISO 175 is easy to use. A power supply range of ±4.5V 
to ±18V makes this amplifier ideal for a wide range of 
applications. 


BURR-BROWNe 
113131 


IS017SP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATIONI') 


Voltage 
Rated Continuous: 


AC 
TMIN 
to T MAX 
1Soo 
Vnns 
DC 
TMIN to TMAX 
2121 
VDC 


100% Test (AC, SOHz) 
15; Partial Discharge 
~ 5pC 
2SOO 
Vrms 


Isolation-Mode 
Rejection 


AC 50Hz 
1500Vrms 
115 
dB 


DC 
160 
dB 


Barrier 
Impedance 
1014116 
nil 
pF 


Leakage 
Current 
visa = 240Vnns, 
50Hz 
0.8 
1 
IlArms 


GAIN 


1+( ~Gk) 
VN 


it) 


Gain Error 
G=1 
±0.35 
% 
,..... 


G= 10 
±a.07 
% 
T"" 


G= 100 
±0.95 
% 
0 
Gain vs Temperature 
G=1 
±11 
ppm/"C 


Nonlinearity 
G=1 
±0.102 
% 
en 


G= 
10 
±0.04 
% 
0 
G= 100 
±0.104 
% 


INPUT OFFSET VOLTAGE 
en 


±(0125+ 
1~1) 
- 
Initial Offset 
G = 1, 100 
mV 


vs Temperature 
±(1+ 
5~0) 
~VI"C 


vs Supply 
G = 1 
±2 
mVN 


INPUT 
en 


Voltage 
Range 
±10 
V 
~ 
Bias Current 
±10 
nA 
0 
vs Temperature 
±40 
pArC 
Offset Current 
±10 
nA 
;:) 


vs Temperature 
±40 
pArC 
C 


OUTPUT 
0 


Voltage 
Range 
±10 
V 
a: 
Current Drive 
±5 
mA 
0- 
Capacitive 
Load Drive 
0.1 
~F 
Ripple Voltage 
10 
mVp-p 
Z 
FREQUENCY 
RESPONSE 
0 
Small Signal Bandwidth 
G=1 
60 
kHz 


~ 


G = 10 
60 
kHz 
G = 100 
50 
kHz 
Slew Rate 
Vo=±10V,G=10 
0.9 
V/~s 
..J 


POWER SUPPLIES 
0 


Rated 
Voltage 
15 
V 
en 


Voltage Range 
±4.5 
±18 
V 
Quiescent 
Current 
VS1 
±7.4 
mA 
Vsz 
±7.5 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
"C 
Storage 
-40 
125 
"C 


BURR - BROWN_ 
'E3E3' 
Burr-Brown Ie Data Book 


Supply Voltage 
±18V 


Analog Input Voltage 
Range 
±40V 


External Oscillator Input.. 
. 
±25V 
Com 110 GND1 . 
. 
±lV 
Com 2 to GND2 . 
. 
±lV 
Continuous 
Isolation Voltage: 
. 
1500Vrms 


IMV, dv/dt 
20kVlfJS 
Junction Temperature.. 
. 
150"C 
Storage Temperature 
-4O"C to +125°C 


Lead Temperature 
(soldering, 
105) 
+300"C 
Output Short Duration. 
. 
Continuous 
to Common 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision 
integrated circuits 


may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 
BANDWIDTH 


IS0175P 
24-Pin Plastic DIP 
243-2 
60kHz 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 


BURR-BROWN' 


Burr-Brown Ie Data Book 
IE:lE:lI 


BURR - BROWN® 
IElElI 


Precision, Isolated 
OPERATIONAL AMPLIFIER 


• 
RATED 
1500Vrms 
Continuous 
2500Vrms 
for One Minute 
100% TESTED 
FOR PARTIAL 
DISCHARGE 


• 
HIGH IMR: 115dB at 50Hz 


• 
LOW NONLINEARITY: 
±O.05% 


• 
LOW INPUT BIAS CURRENT: 
±5nA 
max 


• 
LOW INPUT OFFSET VOLTAGE: 
±20J..lV 


• 
OP AMP INPUTS PROTECTED 
TO ±30V 


• 
MOD INPUT PROTECTED 
TO ±100V 


• 
BIPOLAR 
OPERATION: 
Vo = ±10V 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
24-PIN PLASTIC 
DIP: 
0.3" Wide 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Transducer 
Isolator, 
Thermocouple 
Isolator, 
RTD Isolator, 
Pressure 
Bridge 
Isolator, 
Flow Meter Isolator 


• 
POWER MONITORING 


• 
MEDICAL 
INSTRUMENTATION 


• 
ANALYTICAL 
MEASUREMENTS 
21 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
POWER MONITORING 
2. 


• 
GROUND 
LOOP ELIMINATION 


ISO 176 is a precision isolation amplifier incorporating 
an uncommitted 
operational 
amplifier for input condi- 
tioning, a novel duty cycle modulation-demodulation 
technique 
and excellent 
accuracy. 
Internal input pro- 
tection can withstand 
up to ±30V differential 
without 
damage. 
The signal is transmitted 
digitally 
across a 
differential 
capacitive barrier. With digital modulation 
the barrier characteristics 
do not affect signal integrity. 
This 
results 
in excellent 
reliability 
and good 
high 
frequency 
transient immunity 
across the barrier. Both 
the amplifier 
and barrier capacitors 
are housed 
in a 
plastic DIP. 


IS0176 
is easy to use. No external 
components 
are 
required. 
A power 
supply range of ±4.5V 
to ±18V 
makes this amplifier ideal for a wide range of applica- 
tions. 


BURR - BROWN~ 
'ElEI' 


IS0176P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION!') 
Voltage Rated Continuous: 
AC 
TMIN to TMAX 
1500 
Vrms 
DC 
T MIN to T MAX 
2121 
VDC 


100% Test (AC, 50Hz) 
15; Partial Discharge .s;5pC 
2500 
Vrms 


Isolation-Mode 
Rejection 


AC 50Hz 
1500Vrms 
115 
dB 
DC 
160 
dB 
Barrier Impedance 
10"116 
nil 
pF 


Leakage Current 
V,SO= 240Vrms, 50Hz 
0.8 
1 
j.tArms 


ISO AMP - GAIN 
Gain Error(2) 
G=1 
±O.05 
%FSR 


Gain vs Temperature 
G = 1 
±10 
ppm/"C 
Nonlinearity 
G = 1 
±0.102 
% 


ISO AMP - OFFSET VOLTAGE 
Offset 
100 
mV 
vs Temperature 
±5oo 
~VI·C 
vs Supply 
±2 
~VN 


ISO AMP - INPUT 
Input Resistance 
200 
kn 


ISO AMP - OUTPUT 
Voltage Range 
±10 
V 
Current Drive 
±5 
mA 
Capacitive 
Load Drive 
0.1 
~F 
Ripple Voltage 
10 
mVp-p 


OP AMP - INPUT 
Voltage Range 
±13 
V 
Bias Current 
±5 
nA 
vs Temperature 
±15 
pArC 
Offset Voltage 
±20 
~V 
Offset Current 
±5 
nA 
vs Temperature 
±1.5 
pArC 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
1oomV, G = 1 
60 
kHz 


100mV, G = 10 
60 
kHz 


100mV, G = 100 
60 
kHz 
Slew Rate 
Vo=±10V,G=10 
0.3 
VI~s 


POWER SUPPLIES 
Rated Voltage 
15 
V 
Voltage Range 
±4.5 
±18 
V 
Quiescent Current 


VCC1 
9 
mA 
Vccz 
7.5 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
·C 
Storage 
-40 
125 
·C 


The information provided herein is believed to be reliable: however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR 
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Burr-Brown Ie Data Book 
11:11:11 


Supply Voltage 
±18V 
Op Amp Analog Input Voltage Range 
±VS1 


Extemal Oscillator Input 
±25V 


Signal Common 
1 to Ground 
1 
±1V 
Signal Common 
2 to Ground 2 
±1V 
Continuous 
Isolation Voltage: 
1500Vrms 
IMV, dv/dt 
20kVl~s 


Junction Temperature 
150"C 


Storage Temperature 
-400C 
to +125°C 
Lead Temperature 
(soldering, 
10s) 
+3000C 


Output Short Duration 
Continuous 
to Common 
MOD Input Voltage Range 
±100V 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


iu~~~rBurr-Brown 
Ie Data Book 


PIN CONFIGURATION 


V,••• 
24 
V'N- 


VOUT 
23 
Com 1 


-VS1 
3 
22 
ExtOSC 


+VS1 
4 
21 
MOD 


Shield 1 
5 
20 
GND 1 


PRODUCT 


IS0176P 


PACKAGE 
DRAWING 
PACKAGE 
NUMBER(') 


BURR - BROWN® 
IElElI 


Low Cost, Two-Port Isolated, 1500Vrms 
ISOLATION AMPLIFIER 


• 
12-BIT ACCURACY 


• 
2.SmA (typ) QUIESCENT 
CURRENT 


• 
LOW PROFILE 
(LESS THAN 0.5" HIGH) 


• 
SMALL FOOTPRINT 


• 
EXTERNAL 
POWER CAPABILITY 


(±8Vat 
SmA) 


• 
"MASTER/SLAVES" 
SYNCHRONIZATION 


CAPABILITY 


• 
INPUT OFFSET ADJUSTMENT 


• 
LOW POWER (S3mW) 


• 
SINGLE 
10V TO 1SV SUPPLY OPERATION 


The IS02l2P 
signal isolation amplifier is a member of 
a series 
of low-cost 
isolation 
products 
from 
Burr- 
Brown. The low-profile 
SIL plastic package 
allows 
PCB spacings 
of OS' 
to be achieved, 
and the small 
footprint results in efficient use of board space. 


To provide isolation, the design uses high-efficiency, 
miniature toroidal transformers 
in both the signal and 
power paths. An uncommitted 
input amplifier and an 
isolated external bipolar supply ensure the majority of 
input interfacing or conditioning 
needs can be met. The 
IS0212P 
accepts an input voltage range of ±5V for 


single l5V supply operation or ±3.0V for single lOV 
supply operation. 


• 
INDUSTRIAL 
PROCESS 
CONTROL: 
Transducer 
Channel Isolator for 


Thermocouples, 
RTDs, Pressure 
Bridges, Flow Meters 


• 
4mA TO 20mA LOOP ISOLATION 


• 
MOTOR AND SCR CONTROL 


• 
GROUND 
LOOP ELIMINATION 


• 
ANALYTICAL 
MEASUREMENTS 


• 
POWER PLANT MONITORING 


• 
DATA ACQUISITIONfTEST 
EQUIPMENT 
ISOLATION 


• 
MULTIPLEXED 
SYSTEMS 
WITH CHANNEL 
TO CHANNEL 
ISOLATION 


Offset 
Adjust 
Offset 
Adjust 


-lIP 


Clock Out 


Clock 
In 


c[ 


38alP High 


37 
alP Low 


+vcc 


Com 2 


BURR - BROWN_ 
Ie-e-I 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C and Vec = +15V, unless otherwise 
noted. 


IS0212JP 
IS0212KP, 
JP-15 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Voltage 
Rated Continuous 
AC,50Hz 
750 
1500 
Vrms 


DC 
1060 
2120 
VDC 
100% Test (AC, 50Hz) 
Partial Discharge 


15: <5pC 
1200 
2400 
Vrms 
Isolation-Mode 
Rejeetion(l) 
Visa = Rated 


Continuous 
60Hz 
AC 
115 
*(9) 
dB 


DC 
160 
:;: 
dB 
Barrier Resistance 
10'0 
::: 
n 
Barrier Capacitance 
12 
::: 
pF 


Leakage Current(6) 
Visa = 240Vrms, 60Hz 
1 
2 
:;: 
::: 
~rms 
a- 
Visa = 240Vrms, 
50Hz 
1.6 
" 
IJArms 


GAIN 
N 
,... 
Initial Error 
±1 
±2 
::: 
::: 
% FSR(2) 
N 
Gain vs Temperature 
20 
50 
:;: 
* 
ppm of FSR/oC 0 
Nonlinearity(3): 
KP 
Vo : -5V to +5V 
0.04 
0.05 
0.015 
0.025 
%FSR 
JP-15 
0.04 
0.05 
%FSR 
en 


INPUT OFFSET VOLTAGE 
Offset Voltage RTI: KP 
±10 ±10/G 
±7.5±7.5/G 
mV 


JP-15 
±10 ±10/G 
mV 


vs Temperature 
30±30/G 
::: 
~Vf'C 
vs Power SUpply(4) 
Vcc: 
14V to 16V 
±1.5 
::: 
mVN 
Adjustment 
Range 
±20 
:;: 
mV 


INPUT CURRENT 
en 


Bias 
50 
* 


nA 
~ 
Offset 
4 
:;: 
nA 
0 
INPUT 
:J 


Voltage Range(5) 
G': 1 
±5 
:;: 
V 
C 
Resistance 
1012 
* 
n 
0 
OUTPUT 
Output Impedance 
3 
::: 
kn 
a: 


Voltage Range 
Out Hi to Out La 
±5 
* 
V 
a- 


Min Load = 1MQ 
Z 
Ripple Voltage(6) 
f: 
0 to 100kHz 
8 
:;: 
mVp-p 
f:Ot05kHz 
0.4 
:;: 
mVrms 
0 
Ouput Compliance 
Out Hi or Out Lo 
7.5 
V 


~ 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
liP: 
Wp-p, 
-3dB 
1 
* 
kHz 
G: 
1 
..J 


Full Signal Bandwidth 
liP: 
10Vp-p, 
200 
:;: 
Hz 
0 


G: 
1 
en 
G : 10 (-3dB) 
1.8 
kHz 


ISOLATED 
POWER OUTPUTS 


Voltage Outputs (±Vss 
t)(7) 
No Load 
±7.5 
±8 
:;: 
:;: 
VDC 


vs Temperature 
-8 
* 
mVrC 
vs Load 
90 
* 
mVlmA 
Current Output 
(7) 


(Both Loaded) 
5 
:;: 
mA 
(One Loaded) 
8 
:;: 
mA 


POWER SUPPLIES 
Rated Voltage 
Rated Performance 
15 
:;: 
V 
Voltage Range(5) 
11.4 to 16 
:;: 
:;: 
V 
Quiescent 
Current 
No Load 
2.5 
3.5 
.,. 
:;: 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
:;: 
:;: 
°C 
Operating 
-25 
+85 
:;: 
:;: 
°C 


NOTES: (1) lsolation~mode rejection is the ratio of the change in output voltage to a change in isolation barrier voltage. It is a function of frequency. 
(2) FSR = Full 


Scale Range = 10V. (3) Nonlinearity is the peak deviation of the output voltage from the best-fit straight line. It is expressed as the ratio of deviation to FSR. (4) Power 
Supply Rejection is the change in Vos/Supply Change. (5) At Vcc = +1O.OV,input voltage range = ±3.0V min. (6) Ripple is the residual component of the barrier carrier 
frequency 
generated 
internally. 
(7) Derated at Vcc < +15V. (8) Tested at 2400Vrms, 
50Hz limit 16~. 
(9) Asterisk ('I') same as IS0212JP. 


BURR-BROWN~ 
I~~I 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN CONFIGURATION 
ABSOLUTE 
MAXIMUM 
RATINGS 


Bottom View 
Supply Voltage Without Damage. 
..18V 
Continuous 
Isolation Voltage 
Across 
Barrier: JP 
750Vrms 
KP, JP-1S 
.. lS00Vrms 
Storage Temperature Range 
-25°C 
to 100°C 
Lead Temperature 
(soldering, 
10s) 
+3OO"C 
Amplifier 
Output Short-Circuit 
Duration 
Continuous 
to Common 
Output Voltage Hi or La to Com 2.. 
. 
±Vccl2 


- 0 
+I/P 
Com 1 
0 
0 
-UP 
ts 
4 
0 
0 
-VSS1 
+VSS1 
6 
0 
0 
7 
Offset Adjust 
Offset Adjust 
8 
0 


0 
31 
Wee 


Com 2 
32 
0 


Clock Out 
34 
0 
0 
3S 
Clock In 


0 
37 
O/P Low 
O/PHigh 
38 L 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


IS0212JP 
38-Pin Plastic SIP 
326 
-2SoC to +8SoC 
IS0212JP-1S 
38-Pin Plastic SIP 
326 
-25°C 
to +85°C 
IS0212KP 
38·Pin Plastic SIP 
326 
-25°C 
to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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BURR - BROWN® 
IElElI 


Precision, Powered, Three-Port Isolated 
BUFFER AMPLIFIER 


• 
RATED 
1500Vrms 
Continuous 
2500Vrms 
for One Minute 


.100% 
TESTED 
FOR PARTIAL 
DISCHARGE 


• 
LOW NONLINEARITY: 
±O.01% typ 


• 
INPUT PROTECTED 
TO ±100V 


• 
BIPOLAR 
OPERATION: 
Vo = ±10V 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
28-PIN PLASTIC 
DIP: 
0.6" Wide 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Transducer 
Isolator, Thermocouple 
Isolator, 
RTD Isolator, Pressure 
Bridge 
Isolator, 
Flow Meter Isolator 


• 
POWER MONITORING 


• 
MEDICAL 
INSTRUMENTATION 


• 
ANALYTICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
GROUND 
LOOP ELIMINATION 


IS0253 
is a precision three-port isolated buffer ampli- 
fier 
incorporating 
a novel 
duty 
cycle 
modulation- 
demodulation 
technique 
and has excellent 
accuracy. 
The input is protected 
to withstand 
±IOOV without 
damage. 
The signal is transmitted 
digitally 
across a 
differential capacitive barrier. With digital modulation 
the barrier characteristics 
do not affect signal integrity. 
This 
results 
in excellent 
reliability 
and good 
high 
frequency 
transient 
immunity 
across the barrier. The 
DCIDC 
converter, amplifier and barrier capacitors 
are 
housed in a plastic DIP. 


This amplifier 
is easy to use as no external 
compo- 
nents are required. 
A power supply range of 1IV to 


l8V makes this amplifier 
ideal for a wide range of 
applications. 
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IS0253P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Voltage Rated Continuous: 


AC 
TM1N 
to TMA)( 
1500 
Vrms 
100% Tesl (AC 50Hz) 
15; Partial Discharge :55pC 
2500 
Vrms 
Rated One Min 
2500 
Vrms 
Isolation-Mode 
Rejection 
DC 
120 
dB 
AC 50Hz 
1500Vrms 
95 
dB 
Barrier Impedance 
10"112 
011 pF 
Leakage Current 
L 
visa = 240Vrms, SOHz 
1.4 
2 
~rms 


GAIN 
Nominal Gain 
1 
VN 


Gain Error 
0.15 
±O.3 
% 


Gain vs Temperature 
15 
ppm/"C 
Nonlinearity 
0.01 
±O.l 
% 


INPUT OFFSET VOLTAGE 
Initial Offset 
±1oo 
mV 


vs Temperature 
150 
~VloC 


vs Supply 
1 
mVN 


INPUT 
Voltage Range 
±10 
±15 
V 
Resistance 
200 
kO 


OUTPUT 
Voltage Range 
±10 
V 
Current Drive 
±5 
mA 
Capacitive 
Load Drive 
0.1 
~F 
Ripple Voltage 
25 
mVp·p 


FREQUENCY 
RESPONSE 


Small Signal Bandwidth 
50 
kHz 
Slew Rate 
0.25 
VI~s 
Settling Time, 0.1 % 
50 
~s 


POWER SUPPLIES 
Rated Voltage 
15 
V 


Voltage Range 
11 
18 
V 
Quiescent Current 
25 
40 
55 
mA 
Rated Output Voltage 
No Load 
13 
14.5 
V 
SOmA Load On Two Supplies 
12 
13.2 
16 
V 


Load Regulation 
28 
mVlmA 
line Regulation 
1 
VN 


SYNC Frequency 
1 
1.4 
MHz 
Output Voltage Ripple 
50 
mV 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
°C 
Storage 
-40 
85 
°C 


BURR-BROWNe 


Burr-Brown 
Ie Data Book 
'E:1E3' 


Supply Voltage.. 
. 
+18V 


V1N, 
Analog 
Input 
Voltage 
Range. 
. 
±lOQV 
Com1 10 GNDl 
±1V 
Com2 10 GND2 
±lV 


Continuous 
Isolation Voltage: 
1500Vrms 


................................................................................... 
2500Vrms 
one 
min 
IMV, dv/dl 
20kVl~s 
Junction Temperature 
,_ 
' 
1500C 
Storage Temperature 
--40°C to +85°C 


Lead Temperature 
(soldering, 
10s) 
+300"C 
Output Short Duration 
Continuous 
to Common 


27 -Vs, 


26 
Coml 


A 
ELECTROSTATIC 
JJIliii,. DISCHARGE SENSITIVITY 


Any integrated circuil can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 
PRODUCT 


IS0253P 


PACKAGE 
DRAWING 
NUMBER!11 


335 


NOTE: 
(1) 
For 
detailed 
drawing 
and 
dimension 
table, 
please 
see 
end 
of data 
sheet, or Appendix C of Burr-Brown Ie Data Book. 
UJI-o 
::)co 
II: 
a. 
Zo 


~...Jo 
en 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 
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BURR - BROWN® 
113131 


Precision, Powered, Three-Port Isolated 
PROGRAMMABLE GAIN AMPLIFIER 


• 
RATED 
1500Vrms Continuous 
2500Vrms for One Minute 
100% TESTED FOR PARTIAL DISCHARGE 


• 
PROGRAMMABLE 
GAINS OF 
1,10,100,1000 


• 
LOW NONLINEARITY: 
±O.01%typ 


• 
LOW INPUT BIAS CURRENT: 
±5nA max 


• 
LOW INPUT OFFSET VOLTAGE: 
6251lV max 


• 
INPUTS PROTECTED TO ±40V 


• 
BIPOLAR OPERATION: 
Vo = ±10V 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
28-PIN PLASTIC DIP: 0.6" Wide 


• 
INDUSTRIAL 
PROCESS CONTROL 
Transducer 
Isolator, 
Thermocouple 
Isolator, 
RTD Isolator, 
Pressure 
Bridge 
Isolator, 
Flow Meter Isolator 


• 
POWER MONITORING 


• 
MEDICAL INSTRUMENTATION 


• 
ANALYTICAL 
MEASUREMENTS 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
GROUND LOOP ELIMINATION 


IS0254 
is a precision 
three-port 
isolated 
program- 
mable gain instrumentation 
amplifier 
incorporating 
a 
novel duty cycle modulation-demodulation 
technique 
and has excellent 
accuracy. 
Internal 
input protection 
can withstand 
up to ±40V input differential 
without 
damage. 
The signal is transmitted 
digitally 
across a 
differential 
capacitive barrier. With digital modulation 
the barrier characteristics 
do not affect signal integrity. 
This 
results 
in excellent 
reliability 
and good 
high 
frequency 
transient 
immunity 
across the barrier. The 
DCIDC 
converter. amplifier and barrier capacitors 
are 


housed in a plastic DIP. 


This amplifier 
is easy to use as no external 
compo- 
nents are required. 
A power supply range of II V to 
l8V makes this amplifier 
ideal for a wide range of 


applications. 
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BURR-BROWNiI 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


IS0254P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Voltage 
Rated 
Continuous: 


AC 
TMIN to TMAX 
1500 
Vrms 
100"10Test (AC 50Hz) 
15; Partial Discharge 
$ 5pC 
2500 
Vrms 


Rated One Min 
2500 
Vrms 


Isolation-Mode 
Rejection 


DC 
120 
dB 
AC 50Hz 
1500Vrms 
95 
dB 
Barrier Impedance 
10"112 
Qil pF 
leakage 
Current 
VISO = 240Vrms, 50Hz 
1.4 
2 
~rms 


GAIN 


Gain Error 
G = 1 
0.15 
±O.3 
"10 


G= 
10 
0.15 
G= 100 
0.15 
±O.3 
"10 


G = 1000 
0.2 


Gain vs Temperature 
G = 1 
±15 
ppm/'C 
'd' 
G = 10 
±15 
ppm/'C 
it) 


G= 100 
±15 
ppm/'C 
N 
G = 1000 
±15 
ppm/'C 
0 
Nonlinearity 
G = 1 
±0.01 
±0.102 
"10 


G= 10 
±0.01 
en 


G= 100 
0.01 
±0.104 
"10 


G = 1000 
±0.01 


INPUT OFFSET VOLTAGE 
Initial Offset 
±(0.125+101/G) 
mV 
vs Temperature 
±(1 + 510/G) 
IJ.V/'C 
CMRR 
90 
dB 
en 
vs Supply 
1 
mVN 


INPUT 
I- 


Voltage Range 
±10 
V 
0 


Bias Current 
±5 
nA 
::::) 


vs Temperature 
±8 
pArC 
C 


Offset Current 
±5 
nA 
0 
vs Temperature 
±8 
pArC 


OUTPUT 
a: 


Voltage 
Range 
±10 
V 
C. 


Current Drive 
±5 
mA 
Z 


Capacitive 
Load 
Drive 
0.1 
IJ.F 
0 
Ripple Voltage 
25 
mVp-p 


FREQUENCV 
RESPONSE 
~ 
Small Signal Bandwidth 
G=1 
50 
kHz 
G = 10 
30 
kHz 
..J 


G= 
100 
10 
kHz 
0 
G = 1000 
1 
kHz 
en 
Slew 
Rate 
0.5 
V/lJ.s 
Settling Time, 0.1% 
G=1 
80 
IJ.S 
G = 10 
380 
IJ.S 
G= 
100 
490 
IJ.S 
G = 1000 
1650 
IJ.S 


POWER SUPPLIES 


Rated 
Voltage 
15 
V 
Voltage 
Range 
11 
18 
V 
Quiescent 
Current 
25 
40 
55 
mA 
Rated Output Voltage 
No Load 
13 
14.5 
V 
SOmA Load On Two Supplies 
12 
13.2 
16 
V 
Load Regulation 
35 
mVlmA 
Line Regulation 
1 
VN 
SYNC Frequency 
1 
1.4 
MHz 
Output Voltage Ripple 
50 
mV 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
'C 
Storage 
-40 
85 
'C 


BURR-BROWN~ 
1E3E31 
Burr-Brown Ie Data Book 


Supply Voltage .. 
. 
+18V 


V1N, 
Analog 
Input 
Voltage 
Range 
±4QV 
Com1 to GND1 . 
. 
±1V 
Com2 to GND2 . 
. 
±1V 


Continuous 
Isolation Voltage. 
. 
1500Vrms 
................................................................................... 
2500Vrms 
one min 
IMV, dv/dt.. 
. 20kVl~s 


Junction 
Temperature 
.. . 
. 
150"C 
Storage Temperature 
-40°C 
to +85°C 
Lead Temperature 
(soldering, 
10s).. 
..... +3000C 


Output 
Short Duration 
Continuous 
to Common 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


PRODUCT 


IS0254P 


PACKAGE DRAWING 
NUMBER!') 
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The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURA-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 
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Precision, Powered, Three-Port Isolated 
INSTRUMENTATION AMPLIFIER 


• 
RATED 
1500Vrms 
Continuous 


2500Vrms 
for One Minute 


100% Tested 
for Partial 
Discharge 


• 
GAINS OF 1 TO 10,000 


• 
LOW NONLINEARITY: 
±O.05% typ 


• 
LOW INPUT BIAS CURRENT: 
±10nA 
max 


• 
LOW INPUT OFFSET VOLTAGE 


• 
INPUTS PROTECTED 
TO ±40V 


• 
BIPOLAR 
OPERATION 
Vo = ±10V 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
28-PIN PLASTIC 
DIP: 
0.6" Wide 


• 
INDUSTRIAL 
PROCESS 
CONTROL 
Transducer 
Isolator, 
Thermocouple 


Isolator, 
RTD Isolator, 
Pressure 
Bridge 
Isolator, 
Flow Meter Isolator 


• 
POWER MONITORING 


• 
MEDICAL 
INSTRUMENTATION 


• 
ANALYTICAL 
MEASUREMENTS 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
GROUND 
LOOP ELIMINATION 


150255 
is a precision three-port 
isolated instrumenta- 
tion amplifier incorporating 
a novel duty cycle modu- 
lation-demodulation 
technique and has excellent accu- 


racy. Internal 
input protection 
can withstand 
up to 


±40V input differential 
without damage. The signal is 


transmitted 
digitally 
across 
a differential 
capacitive 
barrier. With digital modulation 
the barrier character- 


istics do not affect 
signal 
integrity. 
This results 
in 
excellent reliability and good high frequency transient 
immunity 
across the barrier. The DCIDC converter, 


amplifier and barrier capacitors are housed in a plastic 
DIP. 


A power 
supply 
range of 
II V to 
18V makes 
this 
amplifier 
ideal for a wide range of applications. 


+V1N 
+ 
+RG 


-RG 
INA 


3 
-VIN 
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IS0255P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Vottage 
Rated 
Continuous: 


AC 
TMIN to TMAX 
1500 
Vrms 
100% Test (AC 50Hz) 
15; Partial Discharge 
s 5pC 
2500 
Vrms 


Rated 
One Min 
2500 
Vrms 
Isolation-Mode 
Rejection 
OC 
120 
dB 
AC 50Hz 
1500Vrms 
95 
dB 


Barrier 
Impedance 
10"112 
nil 
pF 
Leakage 
Current 
VISO = 240Vrms, 50Hz 
1.4 
2 
!'Arms 


GAIN 
Gain Equation 
1 + 50kQ/RG 
VN 
Gain Error 
G = 1 
0.15 
±O.35 
% 


G = 10 
0.15 
G= 
100 
0.15 
±O.95 
% 


G = 1000 
0.2 
Gain vs Temperature 
G = 1 
±50 
ppmf'C 
G = 10 
±50 
ppm/°C 
G= 
100 
±50 
ppm/°C 
G = 1000 
±50 
ppmf'C 
Nonlinearity 
G=1 
±O.05 
±0.102 
% 


G = 10 
±O.05 
G = 100 
±O.05 
±0.104 
% 


G = 1000 
±O.OS 


INPUT OFFSET VOLTAGE 
Initial Offset 
± (0.125+ 
101/G) 
mV 


vs Temperature 
± (1 + 520/G) 
Ilvrc 


CMRR 
90 
dB 


vs Supply 
1 
mVN 


INPUT 


Voltage 
Range 
±10 
V 
Bias Current 
±10 
nA 
vs Temperature 
±40 
pArC 
Offset Current 
±10 
nA 


vs Temperature 
±40 
pArC 


OUTPUT 
Voltage Range 
±10 
V 
Current Drive 
±5 
mA 
Capacitive 
Load Drive 
0.1 
IlF 


Ripple Voltage 
25 
mVp-p 


FREQUENCY 
RESPONSE 


Small Signal 
Bandwidth 
G=1 
50 
kHz 
G = 10 
50 
kHz 
G = 100 
30 
kHz 
G = 1000 
4 
kHz 
Slew Rate 
G = 10 
0.2 
VlIlS 
Settling Time, 0.1 % 
G=1 
20 
Ils 
G = 10 
20 
IlS 
G= 100 
30 
IlS 
G = 1000 
240 
IlS 


POWER SUPPLIES 
Rated Voltage 
15 
V 


Voltage 
Range 
11 
18 
V 
Quiescent 
Current 
25 
40 
55 
mA 
Rated Output Voltage 
No Load 
13 
14.5 
V 
SOmA Load On Two Supplies 
12 
13.2 
16 
V 
Load Regulation 
28 
mV/mA 


Une Regulation 
1 
VN 
SYNC Frequency 
1 
1.4 
MHz 
Output Voltage Ripple 
50 
mV 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
°C 


Storage 
-40 
85 
°C 


BURR-BROWNe 


Burr-Brown Ie Data Book 
'E:1E3' 


Supply Voltage.. 
.. 
+18V 


V1N• 
Analog 
Input 
Voltage 
Range. 
. 
±40V 
Com1 to GND1 
.. 
±1V 


Com2 to GND2 . 
.. 
±1V 


Continuous 
Isolation 
Voltage: 
1500Vnns 


.......................... 
_ 
2500Vrms 
one min 
IMV, dv/dl.. 
20kVl~s 
Junction Temperature.. 
. 
150°C 


Storage 
Temperature 
-400C 
to +85°C 


Lead Temperature 
(soldering, 
105) 
+300°C 
Output Short Duration. 
. 
. 
Continuous 
to Common 


A 
ELECTROSTATIC 
Jl!£. DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more 
susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PRODUCT 


IS0255P 


PACKAGE 


28-Pin Plastic DIP 


PACKAGE 
DRAWING 
NUMBER(') 
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NOTE: (1) For detailed drawing and dimension table, please see end of data 


sheet, or Appendix 
C of Burr-Brown Ie Data Book. 
(IJ 
••••o 
::J 
Coa:a. 
zo 
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The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are SUbject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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BURR - BROWN® 
IElElI 


Precision, Powered, Three-Port Isolated 
OPERATIONAL AMPLIFIER 


• 
RATED 
1500Vrms 
Continuous 
2500Vrms 
for One Minute 


.100% 
TESTED 
FOR PARTIAL 
DISCHARGE 


• 
LOW NONLINEARITY: 
±O.05% typ 


• 
LOW INPUT BIAS CURRENT: 
±5nA max 


• 
INPUTS PROTECTED 
TO ±30V 


• 
BIPOLAR 
OPERATION 
Va = ±10V 


• 
SYNCHRONIZATION 
CAPABILITY 


• 
28-PIN PLASTIC 
DIP: 
0.6" Wide 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


Transducer 
Isolator, Thermocouple 


Isolator, 
RTD Isolator, 
Pressure 
Bridge 
Isolator, 
Flow Meter Isolator 


• 
POWER MONITORING 


• 
MEDICAL 
INSTRUMENTATION 


• 
ANALYTICAL 
MEASUREMENTS 


• 
BIOMEDICAL 
MEASUREMENTS 


• 
DATA ACQUISITION 


• 
TEST EQUIPMENT 


• 
GROUND 
LOOP ELIMINATION 


IS0256 
is a precision three-port 
isolation operational 
amplifier 
incorporating 
an uncommitted 
operational 
amplifier for input conditioning 
and a novel duty cycle 
modulation-demodulation 
technique 
which has excel- 
lent accuracy. Internal input protection 
can withstand 
up to ±30V 
input differential 
without 
damage. 
The 


signal 
is transmitted 
digitally 
across 
a differential 
capacitive 
barrier. With digital modulation 
the barrier 
characteristics 
do not affect signal integrity. This re- 


sults in excellent 
reliability 
and good high frequency 


transient 
immunity 
across 
the barrier. 
The 
DCIDC 
converter, 
amplifier and barrier capacitors 
are housed 
in a plastic DIP. 


A power 
supply 
range of 
II V to l8V 
makes 
this 


amplifier 
ideal for a wide range of applications. 
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28 
+VS1 


27 


-VS1 


25 


Com2 
13 


12 


11 


10 


BURR-BROWN_ 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


IS0256P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
Voltage 
Rated 
Continuous: 


AC 
T MIN to T MAX 
1500 
Vrms 
100% Test (AC 50Hz) 
1s; Partial Discharge 
S 5pC 
2500 
Vrms 


Rated One Minute 
2500 
Vrms 
Isolation·Mode 
Rejection 
DC 
120 
dB 
AC 50Hz 
1500Vnns 
95 
dB 
Barrier Impedance 
1014112 
011 pF 


Leakage 
Current 
VISO = 240Vrms. 50Hz 
1.4 
2 
/lArms 


GAIN ISO AMP 


Gain Error 
G = 1 
0.15 
±O.3 
% 


Gain vs Temperature 
G= 
1 
±50 
ppmf'C 
Nonlinearity 
G=1 
0.046 
±O.1 
% 


INPUT OFFSET VOLTAGE 
OP AMP 


Initial Offset 
60 
liV 
(0 


vs Temperature 
±1.2 
livrc 
an 


vs Supply 
3 
liVN 
N 


CMRR 
115 
dB 
0 
INPUTOPAMP 
en 


Voltage 
Range 
±10 
V 
- 
Bias Current 
±5 
nA 
vs Temperature 
±SO 
pArC 
Offset Current 
±5 
nA 


vs Temperature 
±85 
pArC 


INPUT ISO AMP 
en 
Initial 
Offset 
±50 
±100 
mV 


VSSupply 
1 
mVN 
I- 


Input Resistance 
200 
kn 
0 


OUTPUT ISO AMP 
::) 


Voltage 
Range 
±10 
V 
C 
Current 
Drive 
±5 
mA 
0 
Capacitive 
Load Drive 
0.1 
liF 


Ripple 
Voltage 
10 
mVp-p 
a: 


FREQUENCY 
RESPONSE 
a. 


Small Signal Bandwidth 
G=1 
20 
kHz 
Z 
G = 10 
20 
kHz 
0 
G = 100 
4 
kHz 
G = 1000 
7 
kHz 


~ 


Slew 
Rate 
0.2 
ViliS 
Settling Time, 
0.1 % 
G=1 
100 
liS 
G = 10 
400 
liS 
..J 


G = 100 
600 
liS 
0 
G = 1000 
950 
liS 
~ 
POWER SUPPLIES 


Rated 
Voltage 
15 
V 
Voltage 
Range 
11 
18 
V 
Quiescent 
Current 
25 
40 
55 
mA 


Rated Output Voltage 
No Load 
13 
14.5 
V 


SOmA Load On Two Supplies 
12 
13.2 
16 
V 


Load RegUlation 
28 
mVimA 
Line Regulation 
1 
VN 
SYNC 
Frequency 
1 to 1.4 
MHz 
Output Voltage Ripple 
50 
mV 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
·C 


Storage 
-40 
85 
·C 


BURR 
- BROWNe 


IEElEElI 
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Supply Voltage 
+18V 
V1N• Analog Input Voltage 
Range. 
. 
±4QV 
Com1 to GND1 . 
.. 
±lV 
Com2 to GND2 . 
±1V 


Continuous 
Isolation Voltage: 
15QOVrms 


..................................................................................... 
2500Vnns 
one min 
IMV, dv/dt 
20kV/lJS 
Junction Temperature 
150"C 
Storage Temperature.. 
. 
-40°C 
to +85°C 


Lead Temperature 
(soldering, 
10s).. . 
. 
+300"C 


Output 
Short 
Duration. 
. 
Continuous 
to Common 
A 
ELECTROSTATIC 
J,l;J;;,.. DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


27 -VS, 


26 
Coml 


-VS2 
11 


+VS2 
12 


Com2 
13 


PACKAGE DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


IS0256P 
28-Pin Plastic DIP 
335 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
oromissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURA·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Isolated RS-485 
DIFFERENTIAL 
BUS TRANSCEIVER 


• 
RS-485 AND RS-422 COMPATIBLE 


.100% 
TESTED 
FOR HIGH-VOLTAGE 
BREAKDOWN 


• 
RATED 
1500Vrms 


• 
SINGLE-WIDE 
24-PIN PLASTIC 
DIP 


• 
EASY TO USE 


• 
LOW POWER: 
180mW 
typ at 5Mbitls 


The IS0485 
differential, 
isolated bus transceiver 
uses 


Burr-Brown's 
capacitively 
coupled isolation technol- 
ogy to provide 
high-speed, 
low cost bus isolation. 


The IS0485 
is designed 
for bi-directional 
data com- 
munication 
on multipoint 
bus transmission 
lines and 
meets EIA Standard RS-485 as well as EIA Standard 
RS-422A requirements. 


The IS0485 
uses high voltage 
O.4pF capacitors 
in- 


stead of the LED and photodetector 
which are used in 
equivalent 
optocoupler 
solutions. 
As a consequence 


the part 
count 
of the 
isolated 
RS-485 
channel 
is 


reduced from multiple 
optocoupler 
channels, 
an RS- 


485 transceiver 
chip and supporting 
circuitry 
to one 


IS0485. 
The capacitors 
in the IS0485 
provide a high 
voltage barrier, 
l500Vrrns 
and greatly reduce current 
spikes on the power line. 


The IS0485 
combines a 3-state differential 
line driver 
and a differential-input 
line receiver 
both of which 
operate 
from a single 5V power supply. The driver 


differential 
outputs and the receiver differential 
input! 
output bus ports are designed to offer minimum load- 
ing to the bus whenever 
the driver 
is disabled 
or 
Vs = OV. 


• 
MULTIPOINT 
DATA TRANSMISSION 
ON LONG 
BUS LINES 
IN NOISY 
ENVIRONMENTS 


RS-485 
DE 
fiE 
BUS 


0 
0 
Rx 


0 
1 
HIGH Z 


1 
0 
HIGH Z 


1 
1 
Tx 


BURR - BROWNe 
IEIE=U 


IS0485P 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


DRIVER DC CHARACTERISTICS 
Input Voltage 


High MIN 
2 
V 


Low MAX 
0.8 
V 


Input Current 


High-Level 
V,N= 
2.4V 
±1 
~A 
Low-Level 
V1N= 
OAV 
±1 
~ 
Output Voltage 
lOUT= 0 
0 
5 
V 


Differential 
Output 
Voltage 
IOA-loB= 
0 
1.5 
5 
V 


RLOAD = 100.0. 
2 
2.5 
5 
V 


RLOAO= 
540: 
1.5 
2.5 
5 
V 
Change 
In Magnitude 
of Differential 
Output Voltage 
RLOAO= 540: or 100n 
±0.5 
V 


Common-Mode 
Output 
Voltage 
RLOAD= 540: or 100n 
3 
V 
Change in Magnitude of Common-Mode 


Output 
Voltage 
RLOAD= 540 
or 100n 
±0.2 
V 


Output 
Current 
VOUT= 7V, output disabled 
1 
mA 


VOUT= -7V, 
output 
disabled 
-0.8 
mA 


Short-Circuit Output Current (1 sec max) 
Your = -7V 
-250 
mA 


Your 
= OV 
-150 
mA 


VOlJT = Vs 
250 
mA 


VOUT= 12V 
250 
mA 


DRIVER SWITCHING 
CHARACTERISTICS 
Propagation 
Delay 
Time, 


Low-la-High 
Level 
Output 
RLOAD= 540 
60 
ns 


Propagation Delay Time, 


High-la-Low 
Level 
Output 
RLOAD = 540: 
60 
ns 


Input 
to Output 
Propagation 
Delay 
Skew 
RLDAD = 540 
10 
ns 


Output 
Rise 
Time 
ALOAO = 540 
10 
ns 
Output Fall Time 
RLOAD= 54Q 
10 
ns 


RECEIVER 
DC CHARACTERISTICS 
Differential-Input-Threshold Voltage 


High 
VOUT= 2.7V, lOUT= -o.4mA 
0.2 
V 


Low 
Vour= 
0.5V, lOUT= 8mA 
-0.2 
V 


Hysteresis 
70 
mV 


High-Level 
Output Vo~age 
V,D = 200mV, 
10H = 400~A 
2.4 
V 
Low-Level Output Voltage 
VID = 200mV, lac = 8mA 
0.4 
V 


High-Impedance-State 
Output Current 
VOUT = 1.4V 
±1 
~ 
Line Input Current 
V1N = 12V, other output = OV 
0.7 
mA 
V1N = -7V, 
other output = OV 
-0.6 
mA 
Enable-Input Current 
High 
V1H = 2.7V 
1 
~A 
Low 
V1l= 
O.4V 
1 
~A 
Input Resistance 
12 
k!l 
Short-Circuit Output Current 
1 sec max 
40 
mA 


RECEIVER 
SWITCHING 
CHARACTERISTICS 
Propagation Delay Time, 


Low-to-High Level Output 
V,O = -1.5V 
to 1.5V, CL = 15pF 
35 
60 
ns 


High-to-Low Level Output 
Via = -1.5V 
to 1.5V, CL = 15pF 
30 
60 
ns 
Input to Output Propagation Delay Skew 
10 
ns 
Output Rise Time 
RL = 54Q 
8 
ns 
Output Fall Time 
RL = 54Q 
8 
ns 


TRANSCEIVER 
SPECIFICATIONS 
Maximum Data Rate 
20 
35 
Mbitsls 


Propagation Delay Driver to Receiver 
75 
ns 
Driver Output Enable Time 
RL = 110Q 
155 
200 
ns 


Driver Output Disable Time 
RL = 110Q 
185 
280 
ns 


Propagation Delay Receiver to Driver 
13 
ns 
Receiver Output Enable Time 
CL = 15pF 
110 
180 
ns 


Receiver Output Disable Time 
CL = 15pF 
120 
185 
ns 


BURR-BROWN~ 
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SPECIFICATIONS 
(CO NT) 


PARAMETER 


TRANSCEIVER 
SPECIFICATIONS 
(CONT) 
Supply Voltage 
VsA 
VsB 
Supply Current 
VsA 
VsA 
VsA 
VsA 
VsB 
VsB 
VsB 
VsB 


RECOMMENDED 
OPERATING 


CONDITIONS 


Voltage at Any Bus Terminal 
High-Level 
Driver Input Voltage 


Low-Level 
Driver Input Voltage 
Differential 
Receiver 
Input Voltage 
Output Current High-Level 


TEMPERATURE 
RANGE 


Operating 
Storage 


ISOLATION 
PARAMETERS 


Rated Voltage, Continuous 
Partial Discharge, 
100% Test(l) 


Creepage 
Distance (External) 
DIP = "P" Package 
Internal Isolation Distance 
Isolation Voltage Transient 
Immunity(2) 


Barrier Impedance 
leakage 
Current 


IS0485P 


TYP 
MAX 
UNITS 


5.5 
V 
5.25 
V 


5 
mA 
0.4 
mA 
0.4 
mA 
0.4 
mA 
55 
mA 
55 
mA 
51 
mA 
51 
mA 


12 
V 
V 


0.8 
V 


±12 
V 


-60 
mA 


-400 
~ 


60 
mA 
8 
mA 


85 
·C 


125 
·C 


Vrms 
Vrms 
mm 
mm 
kV/!JS 
nil 
pF 
~rms 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR· BROWN does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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DE 
RE 
RS·485 BUS 


0 
0 
Rx 
0 
1 
HIGH Z 
1 
0 
HIGH Z 
1 
1 
Tx 


0 
0 
Rx 


0 
1 
HIGH Z 
1 
0 
HIGH Z 
1 
1 
Tx 


16 
0.10 
1.6 


> 1014117 
0.6 


Supply Voltages, Vs . 
.. .... 5.5V 
Voltage at any bus terminal.. 
. 
-10 to 15V 
Enable Input Vo~age . 
. 
0 to Vcc + 0.5V 
Continuous total dissipation at 25°C free·air temp. 
.. 750mW 


Lead solder temperature, 
260°C for 10s, 


1.6mm below seating plane. 
. 
300°C 
Junction Temperature 
IS0°C 
Package thermal transfer, 6JA.. 
. .....•.• 
75°CIW 


NC(1) 10 
15 
Vs• 


GND. 
11 
14 
GND. 


A 12 
13 
B 


PACKAGE 


24-Pin Single-Wide 
DIP 


PACKAGE 
DRAWING 


NUMBER<') 


243-1 


PIN# 
NAME 
DESCRIPTION 


1 
R 
Data Received From Transmission 
Line 
2 
RE 
Receive Switch Controlling 
Receiving Of Data 
3 
Vs• 
+5V Supply Pin For Side A 
10 
NC 
This Pin MUST Be Left Unconnected 
11 
GND. 
Ground Pin For Side B. Also Connected To Pin 14 
12 
A 
Data, Driver OuVReceiver 
In 
13 
B 
Data, Driver OuVReceiver 
In 
14 
GND. 
Ground Pin For Side B. Also Connected To Pin 11 
15 
Vs• 
+5V Supply Pin For Side B 
22 
GND. 
Ground Pin For Side A 
23 
DE 
Driver Switch Controlling Output Of Data 
24 
D 
Data To Be Transmitted 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 
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PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


Bi-Directional 
ISOLATED DIGITAL COUPLERS 


• 
LOW POWER CONSUMPTION: 
3mW per Channel 


• 
1500Vrms 
ISOLATION 


IS0508 
is an 8-channel, isolated, digital coupler based 
on the Burr-Brown 
capacitive barrier technology. 
The 


IS0508 
has additional circuitry to ensure DC accuracy 
and overcome 
the edge-sensitive 
nature 
of normal 
capacitive 
devices even on power-up conditions. 
The 
novel circuitry 
involved 
will detect a transient 
inter- 
ruption and restore the correct output condition, should 
that be necessary. 


IS0508 
will transfer 
an 8-bit 
word 
at rates 
up to 
2Mwords/s 
without 
the skew problems 
associated 
in implementing 
this function 
with 
optocouplers. 
The 150508 
is available 
in 24-pin 
PDIP or 24-pin 


Gullwing 
packages. 
Both 
are specified 
for opera- 
tion from -40°C 
to +85°C. 


• 
PARALLEL 
ADCs/DACs 


• 
DIGITAL INTERFACES 


• 
DIGITAL TRANSMISSION 


• 
GROUND-LOOP 
ISOLATION 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 910-952·1111 


Internet: 
http://www.burr-brown.comJ 
• 
FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
Productlnfo: 
(800) 
548-6132 
iU~;i~ 


IS0508P. 
P·U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 


Rated Voltage, Continuous 
Vise 
50Hz, 60Hz 
1500 
Vrms 


Partial Discharge Voltage 
15, 5x5pC/cycle(lj 
2500 
Vrms 


Barrier Impedance 
>1014,10 


Leakage Current 
240V, 60Hz 
1 
2500V, 50Hz 
8 


Creepage 
Distance 
PDIP = "P" Package 
- 
11 
mm 


PDIP = "p' 
Package 
0.1 
mm 
Transient 
Recovery Time 
5kVl~s 
Edge 
1 


DC CHARACTERISTICS 


High Level Input Voltage 
V,H 
See Note 2 
2 
V 


Low Level Input Voltage 
VIL 
See Note 2 
0.8 
V 


Input Leakage Current 
IL 
5 
nA 
Input Capacitance 
C,N 
5 
pF 
High Level Output Voltage 
VOH 
IOH = 6mA 
Vs -1 
V 


, Low Level Output Voltage 
VOL 
10L= 6mA 
0.4 
V 
Output Short-Circuit 
Current 
los 
1 second, max 
30 
mA 


TIMING 


LE Width (LOW) 
tWL 
100 
ns 
LE Width (HIGH) 
tWH 
15 
ns 
Data Set-Up to LEI 
tsu 
LEI HI to LO 
10 
ns 
Data Hold from LEI 
tH 
LEI HI to LO 
20 
ns 
Propagation 
Delay 
tpo 
Data In to Data Out 
1000 
ns 
LEI LOW to Data Out (Sync) 
500 
ns 
Data Output Delay 
100 
LEO HI to Data Out Change 
25 
ns 


Output Rise and Fall Time 
tRF 
10% to 90%, CL = SOpF 
9 
14 
ns 
Output Enable 
tOE 
OE to Data Valid HI or LO 
25 
ns 
Output Disable 
tOIS 
OE to Data Hi-Z 
10 
ns 
Max Data Transfer 
Rate 
2 
Mw/s 


POWER 


Supply Voltage 
VSA' 
VSB 
Either Side 
4.5 
5.5 
V 


Supply Current 
ISA 
Transmit 
Side DC 
0.1 
1 
mA 
Transmit 
Side DC Max Rate 
16 
mA 
Supply Current 
ISB 
Receive Side DC 
8 
12 
mA 
Receive Side Max Rate 
18 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
+85 
°C 
Storage 
-40 
+125 
°C 
Thermal 
Resistance, 
(JJA 
75 
°CIW 


The information 
provided 
herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 
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Top View 


VSA 
1 
24 
GNDs 


CONT 


D1NO 


D1N1 


D1N2 


D1N3 
IS0508P, p·u 


D1N4 


DINS 


D1N7 


LEI 


GND. 
12 
13 
Vss 


Supply Voltage: Vs• 
. 
. 
-C.5V to +6V 
Vss . 
. 
-C.SV to +6V 
Continuous 
Isolation Voltage. 
. 
1500Vrms 
Storage Temperature 
-400C 
to +125°C 
Lead Temperature 
(soldering, 
10s).. 
. 
. 
+2600C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


ISOSOBP 
24·Pin Plastic DIP 
167 


ISOSOBP-U 
24-Pin GuUwing Surface Mount 
167-4 


BURR· BROWN_ 
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NAME 


D'N (0 - 7) 


DOUT (0 - 7) 


LEI 


Input Data Bus. Inputs are TTL compatible. 


Output Data Bus. Outputs are TTL compatible. 


Input Latch Enable. Latch enable signal for the input data 
buffer. A logic LOW 
will latch the input data preventing 
further 
changes 
being 
made 
before 
data 
transmission 
across the barrier. 


Output Latch Enable. 
Latch enable 
signal for the output 
data buffer. A logic LOW will latch the internal data to the 
output pins and prevent 
further 
changes 
to the output 
data. 


Synchronous/Asynchronous 
Mode Select. 


Output'Tri-State 
Enable. Makes the output data pins high 
impedance 
to allow multiple parallel access 
to the data 
bus. A logic HIGH will make Dour (0 - 7) high impedance. 


A logic LOW will allow Dour (0 - 7) to be driven to the 
correct logic level. 


A 
ELECTROSTATIC 


.i.Ua. DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
5 


Brown Corporation 
recommends 
that all integrated 
circuits 
be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision 
integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


BURR - BROWN® 
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PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


Bi-Directional 
ISOLATED 
DIGITAL COUPLERS 


• 
LOW POWER CONSUMPTION: 
3mW per Channel 


• 
1500Vrms 
ISOLATION 


IS05l8 
is an 8-channel, isolated, bi-directional 
digital 
coupler 
based on the Burr-Brown 
capacitive 
barrier 
technology. 
The IS05l8 
has additional 
circuitry 
to 
ensure DC accuracy and overcome the edge-sensitive 
nature of normal capacitive devices even on power-up 
conditions. 
The novel circuitry involved will detect a 


transient 
interruption 
and restore 
the correct 
output 
condition, 
should that be necessary. 


IS05l8 
will transfer 
an 8-bit word 
at rates 
up to 
2Mwords/s 
without the skew problems 
associated 
in 
implementing 
this function 
with optocouplers. 
The 
IS05l8 
is available in 24-pin PDIP or 24-pin Gullwing 
packages. Both are specified for operation from -40°C 
to +85°C. 


• 
PARALLEL 
ADCs/DACs 


• 
DIGITAL 
INTERFACES 


• 
DIGITAL TRANSMISSION 


• 
GROUND-LOOP 
ISOLATION 


TXAlRXA~: 
~: 
TXAlRXB 


DATAAO 
, 
, 
DATABO 
, 
, 
, 
. 
, 


1- 
- 
- 
- 
- 
4 


DATAA7~:~DATAB7 
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SPECIFICATIONS-PRELIMINARY 


At TA = +25°C, and Vs = +SV, unless otherwise noted. 


ISOS18P, P-U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 


Rated Voltage, Continuous 
V,SO 
50Hz, 60Hz 
1500 
Vrms 


Partial Discharge 
Voltage 
1s, 5x5pClcycle(11 
2500 
Vrms 


Barrier Impedance 
,10141110 
Q/pF 


Leakage Current 
240V, 60Hz 
1 
l1A 


2500V, 50Hz 


Creepage 
Distance 
PDIP = "Po Package 
11 
mm 


Internal Isolation Distance 
PDIP = lOp" Package 
0.1 
mm 


Transient 
Recovery Time 
5kVl~s 
Edge 
~s 


DC CHARACTERISTICS 


High Level Input Voltage 
V,H 
See Note 2 
V 


Low Level Input Voltage 
VIL 
See Note 2 
0.8 
V 


Input Leakage Current 
IL 
nA 


Input Capacitance 
C'N 
pF 


High Level Output Voltage 
VQH 
IOH = 6mA 
Vs-1 
V 
CO 
Low Level Output Voltage 
VOL 
'Ol = 6mA 
0.4 
V 
.•.. 


Output Short-Circuit 
Current 
los 
1 second, max 
30 
mA 
It) 


TIMING 
0 


LE Width (LOW) 
tWL 
100 
ns 
CJ) 


LE Width (HIGH) 
tWH 
15 
ns 


Data Set-Up to LEI 
tsu 
LEI HI 10 LO 
10 
ns 


Data Hold from lEI 
tH 
LEI HI to LO 
20 
ns 


Propagation 
Delay 
tpo 
LEI LOW to Data Out (Sync) 
1000 
ns 


LEO HI to Data Out Change 
500 
ns 


Data Output Delay 
100 
25 
ns 
en 
Output Rise and Fall Time 
tAF 
10% to 90%, CL = 50pF 
14 
ns 
0: 
Output Enable 
tEN 
OE to Data Valid HI or LO 
25 
ns 
W 
Output Disable 
tOIS 
00 to Data Hi·Z 
10 
ns 
u::: 
Max Data Transfer 
Rate 
2 
Mw/s 


Mode Switch 
"'T 
Receive to Transmit 
15 
ns 
:J 


Mode Switch 
tTA 
Transmit 
to Receive 
80 
ns 
a. 


POWER 
~ 


Supply Voltage 
VSA' 
VSB 
Either Side 
4.5 
5.5 
V 
« 


Supply Current 
I•• 
Transmit 
Side DC 
0.1 
1 
mA 
Z 
Transmit 
Side DC Max Rate 
16 
mA 
0 
Supply Current 
ISB 
Receive Side DC 
8 
12 
mA 


~ 
Receive Side Max Rate 
18 
mA 


TEMPERATURE 
RANGE 
...J 


Operating 
-40 
+85 
°C 
0 
Storage 
-40 
+125 
°C 
~ 
Thermal 
Resistance, 
(JJA 
+75 
°CIW 


NOTES: (1) All devices receive a 1s test. Failure criterion is > 5pC pulses of ~ 5pC per cycle. (2) Logic inputs are HCT-type and thresholds 
are a function of power 
supply voltage with approximately 
400mV hysteresis. 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems . 


•~UEie.N. 
------- 
Burr-Brown 
Ie Data Book 


Supply Voltage: VSA 
• 
.......••••• 
-Q.5V to +6V 
Vs•............................................................. 
-Q.5V to +6V 
Continuous 
Isolation Voltage 
__ 
1500Vrms 


Storage 
Temperature 
-40°C 
to +125°C 
Lead Temperature 
(soldering, 
105).. 
. 
+2600C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER") 


IS0518P 
24-Pin Plastic DIP 
167 


IS0518P-U 
24·Pin 
Gullwing 
Surface 
Mount 
167-4 


NAME 
FUNCTION 


DA (0 -7) 
Data Bus A. The logic levels on thas pins are transmitted to, 
or received 
from the corresponding 
pins on data bus B. 


DB (0 -7) 
Data Bus B. The logic levels on these pins are transmitted 
to. or received from the corresponding 
pins on data bus A. 


LEA") 
Latch Enable A. Latch enable 
signal for the A data buffer. 


LEB") 
Latch Enable 
8. Latch enable 
signal for the 8 data buffer. 


TXlRXA(2) 
Transmit/Receive 
Control for Side A. 


TXlRXB(2) 
Transmit/Receive 
Control for Side B. 
- 
NOTES: (1) In transmit mode (TXlRX = 1). a logic 0 (LOW) will latch the input 
buffer data into the input register and initialize the transmission. 
A logic 0 
(LOW) 
will latch the internal buffer data into the output register and prevent 
any further changes in the output data. A logic 1 (HIGH) will pass the internal 
buffer data to the output register and permit each new set of data to appear 
as soon as available 
after transmission. 
(2) A logic 1 (HIGH) 
will set that side 
to transmit mode and the same side's data bus to input mode. A logic 0 (LOW) 
will set that side to receive mode and the same side's data bus to output mode. 


A 
ELECTROSTATIC 


H!I& DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 
be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


BURR· BROWNe 


Burr-Brown Ie Data Book 
'1:311:31' 


BURR 
- BROWN® 


IElElI 


Isolated 12-Bit Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
1500Vrms 
ISOLATION 
CONTINUOUS 


• 
25J..lSCONVERSION 
TIME 


• 
12-BIT SERIAL OUTPUT 


• 
SINGLE +5V SUPPLY 


• 
28-PIN 0.6" PLASTIC 
DIP 


The IS0806 
is a low-power 
isolated 
sampling 
ADC 


using state-of-the-art 
CMOS structures 
and high volt- 
age capacitors. The IS0806 
contains a complete 12-bit 
capacitor 
based 
SAR, ADC with SIH, clock, 
refer- 
ence, lJ.Pinterface, 
serial out and galvanic isolation. 


Laser-trimmed 
scaling 
resistors 
provide 
standard 
industrial 
input ranges including 
±lOV, ±5V, 0-5V, 


0-4V. They are available 
in 28-pin 0.6" wide plastic 
DIP and are specified over the industrial temperature 
range of -40°C 
to +85°C. 
• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
PC-BASED 
DATA ACQUISITION 
TEST 
EQUIPMENT 


International Airport Industrial Park' 
Mailing Address: PO Box 11400, Tucson, AZ 85734 • Street Address: 6730 S. Tucson Blvd., Tucson, A2 85706 • Tel: (520) 746-1111 • Twx: 91()'952·1111 


Internet: http://www.burr-brown,com/ 
• FAXlIne: (800) 548-6133 (US/Canada Only) • Cable: BBRCORP • Telex: 066-6491 • FAX: (520) 889-1510 • Immediate Product tnfo: (BOO)548-6132 


BURR-BROWNe 
IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


IS0806P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
PARAMETERS 


Rated Voltage, Continuous 
50Hz 
1500 
Vrms 


Partial Discharge, 
100% Test(8) 
ls,5pC 
2500 
Vrms 
Creepage Distance (External) 
DIP = "Po Package 
16 
mm 
Internal Isolation Distance 
0.10 
mm 


Barrier 
Impedance 
>10"1115 
nil 
pF 


Leakage 
Current(9) 
240Vrms, 
60Hz 
1.7 
~rms 
240Vrms, 
50Hz 
1.4 
~rms 


RESOLUTION 
12 
Bit 


ANALOGtNPUT 
Vo~age Ranges 
±10, 0 to +5, 0 to +4 
V 


Impedance 
(See Table II) 
Capacitance 
35 
pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
20 
~s 
Complete Cycle 
Acquire and Convert 
25 
~s 


Throughput 
Rate 
40 
kHz 


DC ACCURACY 
Integral Linearity Error 
±D.15 
±D.9 
LSB(1) 


Differential 
Linearity Error 
±D.15 
±D.9 
LSB 


No Missing Codes 
Guaranteed 
Bits 
Transition 
Noise(2) 
0.1 
LSB 
Full Scale Error<3.4) 
±D.5 
% 


Full Scale Error Drift 
±7 
ppmJOC 


Full Scale Error Drift 
Ext. 2.5000V Ref 
±D.5 
ppm/"C 


Bipolar Zero Error(3) 
±10V Range 
±10 
mV 


Bipolar Zero Error Drift 
±10V Range 
±D.5 
ppm/"C 


Unipolar Zero Error(3) 
OV to 5V, OV to 4V Ranges 
±3 
mV 


Unipolar Zero Error Drift 
OV to 5V, OV to 4V Ranges 
±D.5 
ppm/"C 


Power Supply Sensitivity 
(VDIG = VANA = Vs) 
+4.75V 
< Vs < +S.25V 
±D.5 
LSB 


AC ACCURACY 
Spurious· Free Dynamic Range 
fiN = 1kHz, ±10V 
90 
dB(S) 


Total Harmonic 
Distortion 
fiN = 1kHz, ±10V 
-90 
dB 
Signal-to-(Noise+Distortion) 
fiN = 1kHz, ±10V 
73 
dB 


Signal-ta-Noise 
f'N = 1kHz, ±10V 
73 
dB 
Useable Bandwidth(6) 
130 
kHz 


SAMPLING 
DYNAMICS 


Aperture Delay 
40 
ns 
Aperture Jitter 
20 
ps 
Overvoltage 
Recovery(7) 
750 
ns 


REFERENCE 
Internal Reference Voltage 
No Load 
2.48 
2.5 
2.52 
V 


Internal Reference 
Source Current 
1 
~ 


(Must use external buffer.) 


Internal Reference 
Drift 
8 
ppmJOC 


External Reference Voltage Range 
2.3 
2.5 
2.7 
V 
for Specified 
Linearity 


External Reference Current Drain 
Ext. 2.5OO0V Ref 
100 
~A 


DIGITAL 
INPUTS 
Logic Levels 
VIl 
-j).3 
1.0 
V 


V,H 
VD-1.0 
Vo+O.3V 
V 


III 
V1L = OV 
±10 
~ 
I'H 
VIH = 5V 
±10 
~ 


DIGITAL 
OUTPUTS 


Data Coding 
Bin:: 
TWO'j Complement 
or Sright 
B~.~ry 


Voc 
IS1NK 
= 1.6mA 
V 
VOH 
ISOURCE= 500~ 
V 


The information 
provided 
herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR· BROWN does not 
authorize 
or warrant any BURR· BROWN product for use in Hfe support devices and/or systems. 
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Burr-Brown Ie Data Book 
IElElI 


A 
ELECTROSTATIC 
II 
~ 
DISCHARGE SENSITIVITY 
en 
a: 
w 
u::::i 
a. 
~«zo 


~...Io 
~ 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


IS0806P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 


Specified 
Performance 


V01G1 
Must be ::;;V ANA 
+4.75 
+5 
+5.25 
V 
VANA 
+4.75 
+5 
+5.25 
V 


V01G2 
+4.75 
+5.25 
V 


IOlG1 
4.2 
mA 


IANA 
5.0 
mA 


IOlG2 
10.8 
mA 


Power 
Dissipation 
VANA = VOIG = SV, Fs = 40kHz 
125 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
·C 
Storage 
-<>5 
+150 
·C 


Thermal 
Resistance, 
9JA 


Plastic DIP 
75 
·CIW 


NOTES: 
(1) LSB means 
Least Significant 
Bit. One LSB for the ±10V 
input range is 4.88mV. 
(2) Typical rms noise at worst case transition. 
(3) As measured 
with 


fixed resistors shown in Figure 7b. Adjustable 
to zero with external 
potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale 
or +Full Scale 
untrimmed 
deviation from ideal first and last code transitions, 
divided by the transition voltage 
(not divided by the full-scale 
range) and includes the effect of offset error. (5) 
All specifications 
in dB are referred to a full-scale input. (6) Usable Bandwidth defined as Full·Scale 
input frequency at which Signal-to-(Noise 
+ Distortion) degrades 
to 60dB. 
(7) Recovers 
to specified periormance 
after 2 x FS input overvoltage. 
(8) All devices 
receive a 1s test. Failure criterion is;;::5 pulses of;;:-5pC. (9) Tested 
at 2500Vrms, 
50Hz 
limit 101lA. 


Analog Inputs: R11N 
±25V 


R2'N . 
. 
±25V 
CAP 
VANA+O.3V to AGND2 -Q.3V 


REF 
Indefinite Short to AGND2, 


Momentary 
Short to V ANA 
Ground Voltage 
Differences: 
DGND 
and AGND1 
±0.3V 


DGND, AGND, and GND,so 
1563Vrms 
VANA· 
7V 


~G~~A·········· 
+O.~ 
V01G 
7V 
Digital Inputs 
-o.3V 
to V01G 
+0.3V 


Maximum 
Junction Temperature 
+165°C 


Internal Power Dissipation 
825mW 


Lead Temperature 
(soldering, 
1Os) 
+300°C 


Electrostatic 
discharge can cause damage ranging from per- 


formance 
degradation 
to complete 
device 
failure. 
Burr- 


Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 


published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


IS0806P 
Plastic DIP 
215-1 


MAXIMUM 
INTEGRAL 
I 
TYPICAL 
SIGNAl·TO- 
SPECIFICATION 
PRODUCT 
LINEARITY 
ERROR (lSB) 
(NOISE + DISTORTION) 
RATIO (dB) 
TEMPERATURE 
RANGE 
PACKAGE 


IS0806P 
±o.g 
I 
70 
-40·C 
to +85·C 
Plastic DIP 


BURR - BROWN~ 
IElElI 
Burr-Brown Ie Data Book 


DIGITAL 


PIN# 
NAME 
VO 
DESCRIPTION 


1 
RC 
I 
Read/Convert. 
With BUSY 
high, a falling edge on RIG initiates a new conversion. 


2 
BUSY 
0 
At the start of conversion 
BUSY 
goes lOW 
and stays lOW 
until conversion 
is complete. 


3 
+5V01G2 
Isolated Digital Supply Vo~s. 


10 
+SV01G1 
Digital Supply Volts. 


11 
+SVANA 
Analog Supply Vo~s. 


12 
R11N 
Analog 
Input. 


13 
NC 
No Connection. 
Leave 
unconnected. 


14 
R21N 
Analog Input. 


15 
CAP 
Reference 
Buffer Output. 2.2~F tantalum 
capacitor 
to ground. 


16 
REF 
Reference 
Input/Output. 
2.2~F tantalum 
capacitor 
to ground. 


17 
AGND 
Analog 
Ground. 


18 
SBIBTC 
I 
Selects 
Straight 
Binary or Binary Two's Complement 
for Output 
Data 
Format. 


19 
DGNDl 
Digital Ground. 


26 
DGND2 
Isolated 
Ground. 


27 
DATACLK 
0 
Dala Clock Output. 


28 
SDATA 
0 
Serial Output Synchronized 
to DATACLK. 
, 
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BURR - BROWN® 
IElElI 


Isolated 16-Bit Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
1500Vrms 
ISOLATION 
CONTINUOUS 


• 
25/lS CONVERSION 
TIME 


• 
16-BIT SERIAL OUTPUT 


• 
SINGLE +5V SUPPLY 


• 
28-PIN 0.6" PLASTIC 
DIP 


The IS0807 
is a low-power 
isolated 
sampling 
ADC 
using state-of-the-art 
CMOS structures and high volt- 
age capacitors. The IS0807 
contains a complete l6-bit 
capacitor 
based SAR, ADC with 
SIH, 
clock, 
refer- 
ence, IlP interface, 
serial out and galvanic isolation. 


Laser-trimmed 
scaling 
resistors 
provide 
standard 
industrial 
input ranges 
including 
±IOV, ±5V, 0-5V, 


0-4V. They are available 
in 28-pin 0.6" wide plastic 
DIP and are specified over the industrial 
temperature 
range of --40°C to +85°C. 
• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
PC-BASED 
DATA ACQUISITION 
TEST 
EQUIPMENT 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• 
FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: (800) 
548-6132 


BURR-BROWN~ 
1E3E31 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


IS0807P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
PARAMETERS 


Rated Voltage, 
Continuous 
50Hz 
1500 
Vnns 


Partial Discharge, 
100% 
Test(8) 
1s,5pC 
2500 
Vnns 
Creepage 
Distance (External) 
DIP = .p. Package 
16 
mm 


Internal Isolation Distance 
0.10 
mm 


Barrier Impedance 
>10"1115 
nil 
pF 
Leakage 
Current(9) 
240Vnns, 
60Hz 
1.7 
~rms 
240Vrms, 
50Hz 
1.4 
IlArms 


RESOLUTION 
16 
Bit 


ANALOG 
INPUT 
>. 


Voltage 
Ranges 
±10, 0 to +5, 0 to +4 
V 


Impedance 
(See Table II) 


Capacitance 
35 
pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
20 
I's 
Complete 
Cycle 
Acquire and Convert 
25 
I'S 


Throughput 
Rate 
40 
kHz 


DC ACCURACY 
Integral linearity 
Error 
±3 
LSB(l) 


Differential 
Linearity 
Error 
+3, -2 
LSB 


No Missing Codes 
15 
Bits 


Transition 
Noise(2) 
0.8 
LSB 
Full Scale 
Error<3,4) 
±D.5 
% 
Full Scale Error Drift 
±7 
ppmfOC 


Full Scale 
Error Drift 
Ext. 2.5000V Ref 
±D.5 
ppml"C 


Bipolar Zero Error(3) 
±10V Range 
±10 
mV 
Bipolar Zero Error Drift 
±lOV 
Range 
±D.5 
ppmfOC 


Unipolar Zero Error(3) 
OV to 5V, OV to 4V Ranges 
±3 
mV 
Unipolar Zero Error Drift 
OV to 5V, OV to 4V Ranges 
±D.5 
ppmfOC 


Power Supply Sensitivity 
(V01G = VAW. = Vs) 
+4.75V 
< Vs < +5.25V 
±8 
LSB 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
tiN = 1kHz, ±lOV 
100 
dB(S) 


Total Harmonic 
Distortion 
fiN = 1kHz, ±lOV 
-100 
dB 


Signal-to-(Noise+Distortion) 
fiN = 1kHz, ±10V 
88 
dB 


Signal-to-Noise 
fiN = 1kHz, ±10V 
88 
dB 


Useable 
Bandwictth(6) 
130 
kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
ns 
Aperture 
Jitter 
20 
ps 
Overvoltage 
Recovery(7) 
750 
ns 


REFERENCE 


Internal Reference 
Voltage 
No Load 
2.48 
2.5 
2.52 
V 
Internal Reference 
Source Current 
1 
I'A 
(Must use external 
buffer.) 
Internal Reference 
Drift 
8 
ppmfOC 


External 
Reference 
Voltage 
Range 
2.3 
2.5 
2.7 
V 
for Specified 
Linearity 


External 
Reference 
Current Drain 
Ext. 2.5OO0V Ref 
100 
)!A 


DIGITAL 
INPUTS 
Logic Levels 
Vil 
-0.3 
1.0 
V 


V,H 
Vo-1.0 
Vo+0.3V 
V 


I'L 
V1l = OV 
±10 
)!A 


I'H 
V1H = SV 
±10 
)!A 


DIGITAL 
OUTPUTS 
Data Coding 
Bin:: 
TWO'j Complement 
or srght 
Bi~.~ry 


VOL 
lSINK = 1.6mA 
V 
VOH 
ISOURCE 
= 500~ 
V 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change 
without notice. No patent 
rights or licenses 
to any of the circuits described 
herein are implied or granted 
to any third party. aURR-BROWN 
does not 
authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 


BURR· 
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A 
ELECTROSTATIC 
II 
~ 
DISCHARGE SENSITIVITY 
en 


Electrostatic 
discharge can cause damage ranging from per- 
a: 


formance 
degradation 
to complete 
device 
failure. 
BUIT- 
W 


Brown Corporation 
recommends 
that all integrated 
circuits 
u:: 


be handled 
and stored 
using appropriate 
ESD protection 
:::::i 
methods. 
~ 


ESD damage can range from subtle performance 
degrada- « 


tion to complete device failure. Precision integrated 
circuits 
Z 


may be more susceptible 
to damage 
because 
very small 
0 


parametric 
changes 
could 
cause 
the device 
not to meet 
- 


published 
specifications. 
~..Jo 
~ 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


IS0807P 


PARAMETER 
CONDITIONS 
MIN 
TVP 
MAX 
UNITS 


POWER SUPPLIES 
Specified Performance 


V01G1 
Must be S VANA 
+4.75 
+5 
+5.25 
V 
VANA 
+4.75 
+5 
+5.25 
V 


V01G2 
+4.75 
+5.25 
V 


IOIGl 
4.2 
mA 


IANA 
5.0 
mA 


IOlG2 
10.8 
mA 
Power Dissipation 
VANA = V01G= 5V, Fs = 40kHz 
125 
mW 


TEMPERATURE 
RANGE 


Specified Performance 
--40 
+85 
°C 
Storage 
-65 
+150 
°C 


Thermal Resistance, 
8JA 


Plastic DIP 
75 
OCIW 


NOTES: (1) LSB means Least Significant 
Bit. One LSB for the ±10V input range is 3.05j.,N. 
(2) Typical rms noise at worst case transition. 
(3) As measured 
with 
fixed resistors shown in Figure 7b. Adjustable 
to zero with external potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale or +Full Scale untrimmed 
deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full-scale 
range) and includes the effect of offset error. (5) 
All specifications 
in dB are referred to a full-scale input. (6) Usable Bandwidth defined as Full-Scale input frequency at which Signal·to-(Noise 
+ Distortion) degrades 
to 6OdB. (7) Recovers to specified performance 
after 2 x FS input overvoltage. 
(8) All devices receive a 1s test. Failure criterion is c:: 5 pulses of c:: 5pC. (9) Tested 
at 2500Vrms, 
50Hz limit 1O~. 


Analog Inputs: R11N 
• 
. ••••.•.••.••.•.....•.. 
±25V 


R2'N .. 
. 
±25V 
CAP 
VANA +0.3V to AGND2 -Q.3V 


REF 
Indefinite Short to AGND2, 


Momentary Short to V ANA 
Ground Voltage Differences: 
DGND and AGND1 
±0.3V 
DGND, AGND, and GND,so 
1563Vrms 


VANA 
.•• 
. ........•••••••••• 
7V 
~~~ 
+O.3V 
VDIG ..•.••.••••..•.••.•.••.••.•..•.••.••.••.•..•.••.••.•.••.••.•..•..•.••.•..•..•..•.••.••.•..•.•..••.•..•.• 
7V 


Digital Inputs . 
. 
-Q.3V to VD1G +O.3V 


Maximum Junction Temperature. 
. 
+165QC 


Internal Power Dissipation. 
. 
825mW 
Lead Temperature 
(soldering, 
10s) 
+300°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(1) 


ISOB07P 
Plastic DIP 
215-1 


MAXIMUM 
INTEGRAL 
TYPICAL 
SIGNAL·TO· 
SPECIFICATION 


PRODUCT 
LINEARITY 
ERROR (LSB) 
(NOISE + DISTORTION) 
RATIO (dB) 
TEMPERATURE 
RANGE 
PACKAGE 


IS0807P 
±3 
63 
--4O"C to +85°C 
Plastic DIP 


BURR-BROWN" 
1E3E31 
Burr-Brown 
Ie Data Book 


1 
RC 
I 
Read/Convert. 
With BUSY 
high, a falling edge on RIG initiates a new conversion. 


2 
BUSY 
0 
At the start of conversion 
BUSY 
goes LOW 
and stays LOW 
until conversion 
is complete. 


3 
+SV01G2 
Isolated Digital Supply Volts. 


10 
+SV01G1 
Digital Supply Volts. 


11 
+SVANA 
Analog Supply Volts. 


12 
R1lN 
Analog Input. 


13 
NC 
No Connection. 
leave unconnected. 


14 
R2lN 
Analog Input. 


15 
CAP 
Reference 
Buffer Output. 
2.21lF tantalum 
capacitor 
to ground. 


16 
REF 
Reference 
Input/Output. 
2.21lF tantalum 
capacitor 
to ground. 


17 
AGND 
Analog Ground. 


18 
SB/BTC 
I 
Selects 
Straight 
Binary or Binary Two's Complement 
for Output 
Data 
Format. 


19 
DGND1 
Digital Ground. 


26 
DGND2 
Isolated Ground. 


27 
DATACLK 
0 
Data Clock Output. 


28 
SDATA 
0 
Serial Output Synchronized 
to DATACLK. 


IS0807 


+SV01G1 
10 
19 
DGND1 


+SVANA 
11 
18 
SBlBTC 


RllN 
12 
17 
AGND 


NC 
13 
16 
REF 


R2tN 
14 
15 
CAP 


BURR - BROWNe 


Burr-Brown Ie Data Book 
IElElI 


BURR - BROWN® 
IElElI 


Isolated 12-Bit Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
100kHz SAMPLING 
RATE 


• 
1500Vrms 
ISOLATION 
CONTINUOUS 


• 
10J..lSCONVERSION 
TIME 


• 
12-BIT SERIAL 
OUTPUT 


• 
SINGLE +5V SUPPLY 


• 
28-PIN 0.6" PLASTIC 
DIP 


The IS0808 
is a low-power 
isolated sampling 
ADC 
using state-of-the-art 
CMOS structures and high volt- 
age capacitors. The IS0808 
contains a complete 
12-bit 
capacitor 
based 
SAR, ADC with SIH, clock, 
refer- 
ence, j.lP interface, 
serial out and galvanic 
isolation. 


Laser-trimmed 
scaling 
resistors 
provide 
standard 
industrial 
input ranges including 
±IOV, ±5V, 0-5V, 


0-4V. They are available 
in 28-pin 0.6" wide plastic 
DIP and are specified over the industrial 
temperature 
range of -40°C 
to +85°C. 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
PC-BASED 
DATA ACQUISITION 
TEST 
EQUIPMENT 


BURR-BROWN_ 
113131 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


IS0808P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
PARAMETERS 
Rated Voltage, Continuous 
50Hz 
1500 
Vrms 
Partial Discharge, 
100% Test(8j 
ls,5pC 
2500 
Vrms 
Creepage 
Distance (External) 
DIP = "P" Package 
16 
mm 


Internal Isolation Distance 
0.10 
mm 
Barrier Impedance 
1- 
>10131115 
Q II pF 
Leakage Current(9) 
240Vrms, 60Hz 
1.7 
IJArms 
240Vrms, 
50Hz 
1.4 
IJArms 


RESOLUTION 
12 
Bits 


ANALOG 
INPUT 


Voltage Ranges 
±lOV, 
OV to 5V, etc. (See Table I) 
Impedance 
See Table I 
Capacitance 
35 
pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
5.7 
8 
~s 
Complete 
Cycle 
Acquire and Convert 
10 
~s 
Throughput 
Rate 
100 
kHz 


DC ACCURACY 
Integral Linearity Error 
±D.9 
LSB(') 


Differential 
Linearity Error 
±D.9 
LSB 


No Missing Codes 
Guaranteed 


Transition 
Noise(2) 
0.1 
LSB 
Full Scale Error<3,4) 
±D.5 
% 


Full Scale Error Drift 
±7 
ppm/"C 
Full Scale Error Drift 
Ext. 2.5000V Ref 
±2 
l 
ppm/"C 
Bipolar Zero Error(3) 
Bipolar Ranges 
±10 
mV 
Bipolar Zero Error Drift 
Bipolar Ranges 
±2 
ppm/"C 


Unipolar Zero Error(3) 
Unipolar Ranges 
±5 
mV 


Unipolar Zero Error Drift 
Unipolar Ranges 
±2 
ppm/"C 
Power Supply Sensitivity 
(V01G = VANA = Vo) 
+4.75V < Vo < +5.25V 
±D.5 
LSB 


AC ACCURACY 
Spurious·Free 
Dynamic Range 
fiN = 45kHz ±10V 
gO 
dB(') 


Total Harmonic 
Distortion 
fiN = 45kHz ±10V 
-90 
dB 


Signal-to-(Noise+Distortion) 
fiN = 45kHz ±10V 
73 
dB 


Signal-to-Noise 
fiN = 45kHz ±10V 
73 
dB 
Full-Power 
Bandwidth(6) 
250 
kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
ns 
Aperture Jitter 
Sufficient to meet AC specs 
ns 


Overvoltage 
Recovery{7l 
150 
ns 


REFERENCE 
Internal Reference Voltage 
No Load 
2.48 
2.5 
2.52 
V 


Internal Reference 
Source Current 
1 
~A 


(Must use external buffer) 


External Reference Voltage Range 
2.3 
2.5 
2.7 
V 
for Specified Linearity 


External Reference 
Current Drain 
Ext. 2.5000V Ref 
100 
~A 


DIGITAL 
INPUTS 
Logic Levels 
VIL 
-0.3 
1.0 
V 


V'H 
Vo-1.0 
Vo +O.3V 
V 
III 
VIL = OV 
±10 
IJA 


I'H 
V1H = 5V 
±10 
~A 


DIGITAL 
OUTPUTS 
Data Coding 
Binary Two's Complement 
or Straight Binary 
VOL 
IS1NK = 1.6mA 
I 
I 


±D.4 
V 
VDH 
ISOURCE 
= 500llA 
+4 
V 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility 
for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR· BROWNe 


Burr-Brown Ie Data Book 
1E3E31 


A 
ELECTROSTATIC 
II 
~ 
DISCHARGE SENSITIVITY 
ena:w 
LL. 
..Ja. 
:E«zo 


~..Jo 
en 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS (CONT) 


ELECTRICAL 


IS0808P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified Performance 


V01G1 
Must be S;V ANA 
+4.75 
+5 
+5.25 
V 


VANA 
+4.75 
+5 
+5.25 
V 


V01G2 
+4.75 
+5.25 
V 


IOlG1 
4.2 
mA 


IAN' 
16 
mA 


IOlG2 
10.8 
mA 
Power Dissipation 
VANA 
= VOIG = 5V, Is = 100kHz 
175 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
°C 
Storage 
-65 
+150 
°C 
Thermal 
Resistance, 
rpJA 


Plastic DIP 
75 
°CIW 


NOTES: (1) LSB means Least Significant 
Bit. One LSB for the ±1QV input range is 4.88mV. (2) Typical rms noise at worst case transition. 
(3) As measured 
with 
fixed resistors shown in Figure lb. 
Adjustable 
to zero with external potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale or +Full Scale untrimmed 
deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full-scale 
range) and includes the effect of offset error. (5) 
All specifications 
in dB are referred to a full-scale input. (6) Usable Bandwidth defined as Full-Scale input frequency at which Signal-to-(Noise 
+ Distortion) degrades 
to SOdB. (7) Recovers to specified performance 
after 2 x FS input overvoltage. 
(8) All devices receive a ls test. Failure criterion is 2:5 pulses of 2:5pC. (9) Tested 
at 2500Vnns, 
50Hz limit 10/lA. 


Analog Inputs: RllN 
. 
. .......•.•.••••••• 
±25V 


R2'N 
±25V 


R3'N 
±25V 


CAP 
VANA+0.3V to AGND2 -{).3V 


REF. 
. 
Indefinite Short to AGND, 
Momentary Short to VANA 


Ground Voltage Differences: 
DGND and AGND 
±0.3V 
DGND, AGND, and GND,SC 
1563Vnns 


V ANA 
....•••.•••••••••••••.••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••.••••••••• 
7V 
~~~. 
. 
+O.3V 


V01G" 
.......••••••.••.•••• 
7V 
Digital Inputs 
-Q.3V to V01G+0.3V 
Maximum Junction Temperature 
. 
+165°C 
Internal Power Dissipation. 
. 
7QOmW 
Lead Temperature 
(soldering, 
10s) 
+3000C 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


IS0808P 
28-Pin Plastic DIP 
215-1 


MAXIMUM 
INTEGRAL 
TYPICAL 
SIGNAL-TO- 
SPECIFICATION 


PRODUCT 
LINEARITY 
ERROR (LSB) 
(NOISE + DISTORTION) 
RATIO (dB) 
TEMPERATURE 
RANGE (OC) 
PACKAGE 


IS0808P 
±O.9 
70 
-40°C 
to +85°C 
28-Pin Plastic DI P 


BURR-BROWN_ 
1E3E31 
Burr-Brown Ie Data Book 


DIGITAL 
PIN# 
NAME 
VO 
DESCRIPTION 


1 
RC 
I 
Read/Convert. 
With BUSY 
high, a falling edge on RIG initiates a new conversion. 


2 
BUSY 
0 
At the start of conversion 
BUSY 
goes LOW and stays LOW until conversion 
is complete. 


3 
+SV01G2 
Isolated Digital Supply Volts. 


10 
+SV01G1 
Digital Supply Volts. 


11 
+SVANA 
Analog Supply Volts. 


12 
R11N 
Analog 
Input. 


13 
R2N 
Analog 
Input. 


14 
R3N 
Analog Input 


15 
CAP 
Reference 
Buffer Output. 2.2~F tantalum 
capacitor 
to ground. 


16 
REF 
Reference 
InpuVOutput. 
2.2~F tantalum 
capacitor 
to ground. 


17 
AGND 
Analog Ground. 


18 
SB/BTC 
I 
Selects 
Straight 
Binary or Binary Two's Complement 
for output data format. 


19 
DGND1 
Digital 
Ground. 


26 
DGND2 
Isolated 
Ground. 


27 
DATAClK 
0 
Data Clock Output 


28 
SDATA 
0 
Serial Output Synchronized 
to DATAClK. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
I~~I 


BURR - BROWN® 
IElElI 


Isolated 16-Bit Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
100kHz SAMPLING 
RATE 


• 
1500Vrms 
ISOLATION 
CONTINUOUS 


• 
10l!S CONVERSION 
TIME 


• 
16-BIT SERIAL OUTPUT 


• 
SINGLE +5V SUPPLY 


• 
28-PIN 0.6" PLASTIC DIP 


The IS0809 
is a low-power 
isolated sampling 
ADC 
using state-of-the-art 
CMOS structures and high volt- 


age capacitors. The IS0809 
contains a complete 
16-bit 


capacitor 
based SAR, ADC with SIH, clock, 
refer- 
ence, JJ.Pinterface, 
serial out and galvanic isolation. 


Laser-trimmed 
scaling 
resistors 
provide 
standard 


industrial 
input ranges including 
±IOV, ±5V, 0-5V, 


0-4V. They are available 
in 28-pin 0.6" wide plastic 


DIP and are specified over the industrial temperature 
range of -40°C 
to +85°C. 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
PC-BASED 
DATA ACQUISITION 
TEST 
EQUIPMENT 


BURR-BROWNe 
IElElI 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


IS0809P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
PARAMETERS 


Rated Voltage. Continuous 
50Hz 
1500 
Vrms 


Partial Discharge, 
100% Test(8) 
ls,5pC 
2500 
Vrms 
Creepage 
Distance (Externai) 
DIP = 'P' 
Package 
16 
rnrn 
Internal Isolation Distance 
0.10 
mm 
Barrier Impedance 
>10131115 
nil 
pF 


Leakage 
Current<9l 
240Vrms, 
60Hz 
1.2 
lJArms 


240Vrms, 
50Hz 
1.0 
~rms 


RESOLUTION 
16 
Bits 


ANALOG 
INPUT 


Voltage Ranges 
±10V, OV to 5V, etc. (See Table I) 


Impedance 
See Table I 


Capacitance 
35 
pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
7.6 
8 
~s 
Complete Cycle 
Acquire and Convert 
10 
~s 


Throughput 
Rate 
. 
100 
kHz 


DC ACCURACY 
Integral Linearity Error 
±4 
LSB(l) 


Differential 
Linearity Error 
±4 
LSB 
No Missing Codes 
15 


Transition 
Noise(2) 
1.3 
LSB 
Full Scale Error<3,4) 
±O.5 
% 


Full Scale Error Drift 
±7 
ppm/"C 


Full Scale Error Drift 
Ext. 2.5QOOVRef 
±2 
ppm/"C 


Bipolar Zero Error<3) 
Bipolar Ranges 
±10 
mV 
Bipolar Zero Error Drift 
Bipolar Ranges 
±2 
ppm/"C 
Unipolar Zero Erro,.<31 
Unipolar Ranges 
3 
mV 
Unipolar Zero Error Drift 
Unipolar Ranges 
±2 
ppm/"C 


Power Supply Sensitivity 
(VOIG = VANA,= Vo) 
+4.75V < Vo < +5.25V 
8 
LSB 


AC ACCURACY 
Spurious-Free 
Dynamic Range 
fiN = 45kHz ±10V 
100 
dB(') 


Total Harmonic 
Distortion 
fiN = 45kHz ±1 OV 
-100 
dB 


Signal-to-(Noise+Distortion} 
fiN = 45kHz ±1OV 
88 
dB 
Signal-to-Noise 
fiN = 45kHz ±10V 
88 
dB 


Full-Power 
Bandwidth(6) 
250 
kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
ns 
Aperture Jitter 
Sufficient to meet AC specs 
ns 
Overvoltage 
Recovery(7) 
150 
ns 


REFERENCE 
Internal Reference Voltage 
No Load 
2.48 
2.5 
2.52 
V 
Internal Reference Source Current 
1 
~A 
(Must use external buffer) 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
V 
for Specified 
Linearity 


External Reference 
Current Drain 
Ext. 2.50OOV Ref 
100 
~A 


DIGITAL 
INPUTS 
Logic Levels 
Vil 
-{).3 
1.0 
V 
V,H 
Vo-1.0 
Vo+0.3V 
V 
III 
VIL = OV 
±10 
~A 


I'H 
VIH = 5V 
±10 
~A 


DIGITAL 
OUTPUTS 
Data Coding 
Binary Two's Complement 
or Straight Binary 


VOL 
ISINK= 1.6mA 
I 
I 


±O.4 
V 
VOH 
ISOURCE 
= 500llA 
+4 
V 


The information 
provided 
herein is believed 
to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 


Burr-Brown 
Ie Data Book 
1E3E31 


A 
ELECTROSTATIC 
II 
J..J!t;,. DISCHARGE SENSITIVITY 
en 
c:w 
u:: 
...J 
c.. 
:E 
<r:zo 


~...Jo 
en 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS (CONT) 


ELECTRICAL 


IS0809P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified 
Performance 


V01G1 
Must be $ V ANA 
+4.75 
+5 
+5.25 
V 


VANA 
+4.75 
+5 
+5.25 
V 


V01G2 
+4.75 
+5.25 
V 


ID1G1 
4.2 
mA 


I..•• 
NA 
21 
mA 


10lG2 
10.8 
mA 


Power Dissipation 
VANA = VDlG = 5V. Is = 100kHz 
175 
mW 


TEMPERATURE 
RANGE 


Specified Performance 
-40 
+85 
·C 
Storage 
-l35 
+150 
·C 
Thermal Resistance, 
8JA 
Plastic DIP 
75 
·CIW 


Q) 


NOTES: (1) lSB 
means least 
Significant 
Bit. One lSB 
for the ±10V input range is 3.05~V. (2) Typical rms noise at worst case transition. 
(3) As measured with 
0 
fixed resistors shown in Figure lb. Adjustable 
to zero with external potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale or +Full Scale untrimmed 
CO 
deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full-scale 
range) and includes the effect 01 offset error. (5) 0 


All specifications 
in dB are referred to a full-scale input. (6) Usable Bandwidth defined as Full-Scale input frequency at which Signal-to-(Noise 
+ Distortion) degrades 
(/) 
to 6OdB. (7) Recovers to specified performance 
after 2 x FS input ovelVoltage. 
(8) All devices receive a 1s test. Failure criterion is 2:5 pulses of 2:5pC. (9) Tested 
at 2500Vrms, 
50Hz limit 10~A. 


Analog Inputs: R1 IN 
..•••.••.••.•••••••••••••.•.•••••••••••••••••••••••••••.••.•••••••.•••••••• 
±25V 


R21N 
. 
••......... 
±25V 


R3'N 
. 
. 
±25V 


CAP 
VANA +0.3V to AGND2 -Q.3V 


REF. 
. 
. 
Indetinite Short to AGND, 
Momentary 
Short to VANA 


Ground Voltage Differences: 
DGND and AGND 
±0.3V 


DGND, AGND, and GND,SO 
1563Vrms 
VANA. 
. .•..••••.•••. 
7V 
VOIGto VANA 
•••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
+0.3V 
VOIG" 
•••••.•............. 
7V 
Digital Inputs 
-o.3V to VOIG+O.3V 
Maximum Junction Temperature 
+165°C 


Internal Power Dissipation. 
. 
700mW 


Lead Temperature 
(soldering, 
105) 
+300°C 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision 
integrated circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!" 


IS0809P 
28-Pin Plastic DIP 
215-1 


MAXIMUM 
INTEGRAL 
TYPICAL 
SIGNAl-TO- 
SPECIFICATION 
PRODUCT 
LINEARITY 
ERROR (lSB) 
(NOISE + DISTORTION) 
RATIO (dB) 
TEMPERATURE 
RANGE (·C) 
PACKAGE 


IS0809P 
±4 
83 
-4O"C to +85·C 
28-Pin Plastic DIP 


BURR 
- BROWNe 


11:11:11 
Burr-Brown Ie Data Book 


DIGITAL 


r 


PIN # 
NAME 
VO 
DESCRIPTION 


1 
RC 
I 
Read/Convert. 
With BUSY 
high, a falling edge on RIG initiates a new conversion. 


2 
BUSY 
0 
At the start of conversion 
BUSY goes LOW and stays LOW until conversion 
is complete. 


3 
+SV01G2 
Isolated Digital Supply Volts. 


10 
+5VD1G1 
Digital Supply Volts. 


11 
+5VANA 
Analog Supply Volts. 


12 
R11N 
Analog 
Input. 


13 
R2N 
Analog 
Input. 


14 
R3N 
Analog Input. 


15 
CAP 
Reference 
Buffer Output. 
2.2J.lF tantalum 
capacitor 
to ground. 


16 
REF 
Reference 
Input/Output. 
2.2JlF tantalum 
capacitor 
to ground. 


17 
AGND 
Analog Ground. 


18 
SB/BTC 
I 
Selects Straight Binary or Binary Two's Complement 
for output data format. 


19 
DGND1 
Digital Ground. 


26 
DGND2 
Isolated 
Ground. 


27 
DATACLK 
0 
Data Clock Output. 


28 
SDATA 
0 
Serial Output Synchronized 
to DATACLK. 


BURR-BROWN'" 


Burr-Brown Ie Data Book 
1E3E31 


BURR - BROWN® 
113131 
PWS725A 
PWS726A 


Isolated, Unregulated 
DC/DC CONVERTERS 


• 
ISOLATED 
±7 TO ±18VDC 
OUTPUT 
FROM 
SINGLE 7 TO 18VDC SUPPLY 


• 
±15mA 
OUTPUT AT RATED VOLTAGE 
ACCURACY 


• 
HIGH ISOLATION 
VOLTAGE 
PWS725A, 
1500Vrms 
PWS726A, 
3500Vrms 


• 
LOW LEAKAGE 
CAPACITANCE: 
9pF 


• 
LOW LEAKAGE 
CURRENT: 
21lA max, 


at 240VAC 50/60Hz 


• 
HIGH RELIABILITY 
DESIGN 


• 
AVAILABLE 
WITH OUTPUT 
SYNCHRONIZATION 
SIGNAL 
FOR USE 
WITH IS0120 
AND IS0121 


The PWS725A 
and PWS726A 
convert a single 7 to 
18VDC input to bipolar voltages of the same value as 
the 
input 
voltage. 
The 
converters 
are 
capable 
of 
providing ±15mA at rated voltage accuracy and up to 
±40mA without damage. (See Output Current Rating.) 


The 
PWS725A 
and 
PWS726A 
converters 
provide 
reliable, engineered 
solutions where isolated power is 


required 
in critical 
applications. 
The high isolation 


voltage rating is achieved 
through use of a specially- 
designed 
transformer 
and physical 
spacing. An addi- 
tional high dielectric-strength, 
low leakage transformer 
coating increases the isolation rating of the PWS726A. 


Reliability 
and 
performance 
are 
designed 
in. The 
bifilar wound, wirebonded transformer simultaneously 
provides lower output ripple than competing 
designs, 


and a higher 
performance/cost 
ratio. The 
soft-start 


oscillator/driver 
design assures 
full operation 
of the 


• 
PROTECTED 
AGAINST 
OUTPUT 
FAULTS 


• 
COMPACT 


• 
LOW COST 


• 
EASY TO APPLY-FEW 
EXTERNAL 
PARTS 


• 
MEDICAL 
EQUIPMENT 


• 
INDUSTRIAL 
PROCESS 
EQUIPMENT 


• 
TEST EQUIPMENT 


• 
DATA ACQUISITION 


oscillator 
before 
either 
MOSFET 
driver 
turns 
on, 


protects the switches, and eliminates 
high inrush cur- 
rents during 
turn-on. 
Input current 
sensing 
protects 


both the converter and the load from possible thermal 
damage during a fault condition. 


Special 
design 
features 
make 
these 
converters 


especially 
easy to apply. 
The compact 
size allows 


dense circuit layout while maintaining 
critical isola- 
tion requirements. 
The Input Sync connection 
allows 


frequency synchronization 
of multiple converters. The 
Output Sync is available 
to synchronize 
IS0120 
and 
IS0121 
isolation amplifiers. 
The Enable input allows 


control 
over 
output 
power 
in 
instances 
where 


shutdown 
is desired 
to conserve 
power, 
such as in 
battery-powered 
equipment, 
or where sequencing 
of 
power turn-on/turn-off 
is desired. 
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SPECIFICATIONS 


ELECTRICAL 


PWS725A 
PSW726A 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


Rated 
Vottage 
15 
* 
VDC 


Input Voltage 
Range 
7 
18 
::: 
* 


VDC 


Input Current 
10=±15mA 
77 
* 


mA 


Input Current 
Ripple 
No External 
Filtering 
150 
* 
mAp-p 


L-C Input Filter, L,N= 100~H, C'N = 1~FI'} 
5 
* 
mAp-p 


COnly, 
C'N = 1~F 
60 
mAp-p 


ISOLATION 
Test Voltages 
Input to Output, 10 seconds 
4000 
8000 
VDC 


Input to Output, 
60 seconds, 
min 
1500 
3500 
Vrms 
Rated Voltage 
Input to Output, Continuous, 
AC 60Hz 
1500 
3500 
Vrms 


Input to Output, Continuous 
DC 
2121 
4950 
VDC 


Isolation 
Impedance 
Input to Output 
10'2119 
* 
1111pF 


Leakage 
Current 
Input to Output, 240Vrms, 60Hz 
1.2 
2.0 
* 
* 
~ 


OUTPUT 
Rated Output Voltage 
14.25 
15 
15.75 
* 
* 
* 
VDC 
Output Current 
Balanced 
Loads 
15 
40 
., 
* 


mA 
Sin9le-Ended 
80 
* 
mA 
Load Regulation 
Balanced 
Loads, ±10mA 
< lOUT< ±40mA 
0.4 
* 
%/mA 


Ripple Voltage (400kHz) 
No External 
Capacitor 
60 
* 
mVp·p 
La = 1O~H, Co = 1~F (Figure 1) 
10 
* 
mVp-p 
Lo = O~H, Co Filler Only 
See Performance 
Curves 


Output Switching Noise 
La = 10~H, Co = 1~F 
1 
* 
mVp-p 


Output Capacitive 
Load 
La = 1OO~H,C Filter 
10 
* 


l'F 


C Filler Only 
1 
* 


l'F 
Voltage Balance, V+, V- 
0.04 
% 


Sensitivity to 6.V1N 
1.15 
VN 


Output Voltage 
Temp. 
Coefficient 
10 
mvrc 
Output Sync Signal 
Square 
Wave, 
50% Duty Cycle 
30 
* 
Vp-p 


TEMPERATURE 
Specification 
-25 
+85 
* 
* 


'C 
Operating 
-25 
+85 
* 
* 


'c 
Storage 
-25 
+125 
* 
* 


'C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER('} 


PWS725A 
32·Pin 
Ceramic 
DIP 
210 
PWS726A 
32-Pin 
Ceramic 
DIP 
210 
-Yo 


NC 
2 


30 
Output Ground 


29 
Output Sync 
A 
ELECTROSTATIC 
J:l!itii.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or systems. 


BURR· BROWNe 
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BURR - BROWN® 
1E3E31 


• 
DUAL ISOLATED 
±5V TO ±16V OUTPUTS 


• 
HIGH BREAKDOWN 
VOLTAGE: 
8000V 
Test 


• 
LOW LEAKAGE 
CURRENT: 
<1~A at 240V/60Hz 


• 
LOW COST PER ISOLATED 
CHANNEL 


• 
SMALL SIZE: 27.9mm x 27.9mm x 7.6mm 
(1.1" x 1.1" x 0.3") 


The 722 converts a single 5VDC to l6VDC input into 
a pair of bipolar output voltages of the same value as 
the input voltage. The converter is capable of provid- 
ing a total output current 
of 64mA at rated voltage 
accuracy 
and up to 200mA without damage. 


The two output channels 
are isolated from the input 


and from each other. They may be connected indepen- 
dently, in series for higher output voltage or in parallel 
for higher output current, as a single channel isolated 
DCIDC converter. 


• 
MEDICAL 
EQUIPMENT 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
TEST EQUIPMENT 


• 
DATA ACQUISITION 
SYSTEMS 


• 
NUCLEAR 
INSTRUMENTATION 


Integrated circuit construction 
of the 722 reduces size 


and cost. High isolation 
breakdown 
voltages and low 


leakage 
currents 
are assured 
by special 
design 
and 
construction 
which includes 
use of a high dielectric 
strength, 
low leakage 
coating 
used 
on the internal 
assembly. 


A self-contained 
900kHz 
oscillator 
drives switching 


circuitry, which is designed to eliminate 
the common 
problem 
of input current 
spiking due to transformer 


saturation 
or crossover 
switching. 


E 
18 
I 
I 
I 


Rectifiers 
and 
Filters 


Rectifiers 
and 


Fitters 
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SPECIFICATIONS 


722 
722BG 
722MG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Rated Input Voltage 
15 
* 


:;: 
VOC 
Input Voltage Range(lj 
5 
16 
:;: 
:;: 
* 
* 
VDC 
Input Current 
Total Output Current = 12mA 
50 
* 
* 


mA 
Total Output Current = 64mA 
105 
120 
:;: 
* 


',' 
* 


mA 
Total Output Current = 64mA 
at TA = +85°C 
120 
* 
* 
mA 
Total Output Current = 160mA 
- 
- 
225 
275 
- 
- 
mA 
Input Ripple(2j 
Total Output Current = 12mA 
3 
::: 
* 


mA, pk 


Total Output Current = 64mA 
6 
::: 
* 
mA, pk 
Total Output Current = 160mA 
- 
12 
- 
mA, pk 


ISOLATION 
Test Voltages 
Input-Ie-Output, 
5 seconds, min 
8000 
:;: 
* 
Vpk 
Input-la-Output, 
1 minute, min 
- 
- 
2500 
Vrrns 
Channel-la-Channel, 
5 seconds. min 
5000 
* 


>.: 
Vpk 
Rated Vollages 
Input-la-Output, 
continuous 
3500 
* 


.,. 
V 
Channel-la-Channel, 
continuous 
2000 
* 
* 
* 
V 
Isolation Impedance 
Input-to-Output 
10116 
* 
* 
GO II pF 
Leakage Current(3) 
Input-to-Oulpul, 
240V, 60Hz 
1 
* 


:;: 
~A 


OUTPUT 
Rated Output Vollages(4) 
ILOAD 
= 3mA per Output 
15.4 
16,2 
* 
* 


:j: 
:;: 
VDC 
ILOAD 
= 16mA per Output 
14.3 
16,2 
* 
* 


::: 
* 
VDC 


ILOAD 
= 40mA per Output 
- 
- 
- 
13,7 
14,2 
16,2 
- 
- 
- 
VDC 
Output Current 
Total of All Outputs 
200 
* 
* 
mA 
Any One Output(5) 
3 
100 
:;: 
* 
* 


:;: 
mA 
Load Regulation 
(5) 
* 
* 
Ripple Voltage 
ILOAD = 3mA per Output 
15 
:;: 
:;: 
mVpk 


ILOAD = 16mA per Output 
35 
100 
:;: 
* 


:;: 
:;: 
mVpk 


ILOAD = 40mA per Output 
- 
50 
* 


mVpk 
Tracking Error between 
Balanced Loads 
±loo 
* 


:;: 
mVDC 
Dual Outputs 
Sensitivity to Input 
Voltage Changes 
1.13 
* 
* 
VN 
Output Voltage Temperature 
TA = T SPECIFICATION 
RANGE 
±O,02 
* 


:;: 
%/'C 
Coefficient 


TEMPERATURE 
Specification 
ILOAD:5 
16mA per Output 
-25 
+85 
',' 
* 


:;: 
:;: 
'C 


ILOAD :540mA per Output 
-25 
+60 
:;: 
", 
:;: 
* 


'C 
Storage 
-55 
+125 
:;: 
* 
* 
* 
'c 
Junction Temperature 
+125 
* 
* 


'C 


:;:Specifications 
same as 722. 


NOTES: (1) For ambient temperature 
above +70°C the input voltage is 12.5V (max). The input voltage remains 16V (max) if case temperature 
is kept below +85°C. 
(2) External capacitor across ~P+"to "V-" pins and 12" of #24 wire to V1N. (3) Reference UL544, paragraph 27.5, Leakage Current. (4) See ~Typical Performance 
Curves." 
(5) A minimum output current of 3mA at each output is recommended 
to maintain output voltage accuracy. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGEl') 


722 
20-Pin 
102 
-25'C 
to +85'C 
722BG 
20·Pin 
102 
-25°C to +85°C 
722MG 
20-Pin 
102 
-25'C 
to +85'C 


NOTE: (1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix 
C of Burr·Brown 
IC Data Book. (2) -25°C 
to +60°C for 
ILOAD:5 
40mA per Output. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD, Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions, 
Failure to observe proper handling 
and installation 
procedures can cause damage, 


ESD damage can range from subtle performance 
degradation 
to complete device failure, Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications, 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN® 
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• 
QUAD ISOLATED 
±8V OUTPUTS 


• 
HIGH BREAKDOWN 
VOLTAGE: 
3000V Test 


• 
LOW LEAKAGE 
CURRENT: 
<11-lAat 
240V/60Hz 


• 
LOW COST PER ISOLATED 
CHANNEL 


• 
SMALL 
SIZE: 27.9mm 
X 27.9mm 
X 6.6mm 


(1.1" X 1.1" X 0.26") 


The 724 converts a single 5VDC to 16VDC input into 
four pairs of bipolar output voltages of approximately 
half the output voltage. The converter 
is capable 
of 
providing 
a total output 
current 
of 128mA at rated 


voltage accuracy 
and up to 500mA without damage. 


The four output channels 
are isolated from the input 


and from each other. They may be connected indepen- 
dently, 
in series 
for 
higher 
output 
voltage, 
or in 
parallel for higher output current as a single channel 
isolated DCIDC converter. 


• 
MEDICAL 
EQUIPMENT 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
TEST EQUIPMENT 


• 
DATA ACQUISITION 
SYSTEMS 


• 
NUCLEAR 
INSTRUMENTATION 


Integrated circuit construction 
of the 724 reduces size 
and cost. High isolation breakdown 
voltages and low 


leakage 
currents 
are assured 
by special 
design 
and 
construction 
which includes 
use of a high dielectric 
strength, and low leakage coating used on the internal 
assembly. 


A self-contained 
800kHz oscillator 
drives switching 
circuitry, which is d~signed to eliminate 
the common 
problem 
of input current 
spiking due to transformer 


saturation 
or crossover 
switching. 
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SPECIFICATIONS 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Input Voltage 
5 
15 
16 
VDC 
Input Current 
L lOUT= 24mA 
50 
mA 
L lOUT= 128mA, 25°C 
110 
125 
mA 
L lOUT= 128mA, 25°C 
120 
mA 
Input Ripple(1,5) 
L lOUT= 24mA, C = 0.47~F 
10 
mA, pk 
L lOUT= 128mA, C = 0.47~F 
25 
mA, pk 


ISOLATION 
Test Voltage I') 
Input-ta-Output. 
5s min 
3000 
VDC 
Channel·to·Channel, 
58 min 
~ 
3000 
VDC 
Rated Voltage(2) 
Input-ta-Output, 
Continuous 
1000 
VDC 
Channel·la-Channel, 
Continuous 
1000 
VDC 
Isolation Impedance 
Input-la-Output 
10116 
Gil 
II pF 
Leakage Current 
Input-to-Output, 
240Vl60Hz 
1.0 
~A 


OUTPUT 
Vo"age(3) 
At 15V Input I, = 3mA 
8.0 
8.5 
9.0 
V 
1,= 16mA 
7.5 
7.9 
8.3 
V 
Current for Rated Voltage 
Total of All Outputs 
128 
mA 
Any One Outputl" 
3 
Total Safe Nondestructive 
Current 
Total of All Outputs 
500 
mA 
Any One Output 
200 
mA 
Load Aegulation(3) 
I') 


Ripple Voltage(S) 
1,=3mA 
35 
mY, pk 
I, = 16mA 
200 
mY, pk 
Difference of +Vo and -Vo 
+IL=-IL 
±30 
mV 
Sensitivity to Input Voltage Change 
0.63 
VN 
Output Voltage Change Over Temperature 
-25°C 
to +85 


DC 
2 
% 


TEMPERATURE 
RANGE 


Operating 
-25 
+85 
°C 
Storage 
-55 
+125 
°C 


NOTES: (1) 0.47j.1F external capacitor across "P+- to "V-" pins and 12" of #24 wire to V1N. (2) See "Isolation Voltage Ratings" on page 5. The input to output and channel 
to channel continuous AC rating is 700Vrms. (3) See "Typical Performance Curves: 
(4) A minimum output current of 3mA at each output is recommended 
to maintain 
output voltage accuracy. (5) Test bandwidth 
10MHz, max. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(1) 


724 
20·Pin 
102 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the users own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 


Burr-Brown 
Ie Data Book 
IE:lE:lI 


6 Optical Sensors 


Optical Electronic 
Integrated 
Sensors (OEICs) 
combine the building blocks traditionally used in 
a transimpedance amplifier on a single monolithic 
die. The photodiode; low noise, low bias current 
FET-input 
operational 
amplifier, 
and feedback 
network are matched to optimize performance. 


Our monolithic sensor/amplifier combinations free 
designers from the tedious design rules necessary 
to optimize responsivity and speed while main- 
taining stability and minimal gain peaking in dis- 
crete solutions. Other errors that are reduced by a 
monolithic solution are leakage current errors and 
noise. 


Light falling on the photodiode section of the die 
is converted to a current. The op amp is connected 
as a transimpedance amplifier, converting the pho- 
todiode current into an output voltage which is 
proportional to the intensity and wavelength of the 
light. 


Several products and package options are avail- 
able to allow flexibility in configuring light mea- 
surement systems. An external resistor can be 
placed in series with the internal IMQ to increase 
responsivity in all packages, or placed in parallel 
to reduce the overall responsivity (in all packages 
except the SIP). 


OPTIOl- 
This device was designed to operate on 
a single power supply of +2.7V to +36V, with a 
quiescent current of only 120llA at dark. Response 
peaks at 850nm with a response of O.6A1W. 


BURR-BROWNe 
I~~I 
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OPTIOl·R-A 
new innovation in package de- 
sign, this product is available in red molded plastic 
to provide optical filtering. The red package pro- 
vides selective response to wavelengths greater 
than 570nm, making them ideal for applications 
using red or infrared illumination. 


OPT202--Another 
innovation 
in package 
de- 
sign-a 
5-pin SIP that allows light to originate 
from the "side" of system boards rather than from 
perpendicular sources. Also available in a clear 
plastic DIP as well as a hermetic ceramic DIP. 


OPT209-This 
device is available in plastic DIP, 
and will help to improve your signal-to-noise ratio 
in systems not needing the full 50kHz bandwidth 
of the OPT202. 


OPT210-A 
new 
high 
performance 
Silicon. 
photo diode 
and 
precision 
FET -input 
transimpedance amplifier integrated on a single 
monolithic chip achieves low noise and 300kHz 
bandwidth at RF = IMQ. 


OPT301-This 
OEIC is packaged in a hermetic 
TO-99 package with a glass window, and is speci- 
fied over the extended industrial temperature range 
of -40°C to +85°C. Offering a hermetic package 
and enhanced UV performance, the OPT301 has a 
4kHz signal bandwidth. 


~ Optical Sensors 


I 
OPTICAL SENSORS 


I 
I 


WIDEBAND 
SPECIAL FEATURES 
GENERAL PURPOSE 
(BW,lyp) 
(Basic Function) 
(10' maxI 


OPT301 
(UV, Hermelic Pkg, Wide Temp) 
OPT101 
(Single Supply) 


BOLD DENOTES NEW PRODUCT 


BOLO, ITALIC DENOTES 
PRODUCT IN DEVELOPMEN 


Small 
Signal 
Bandwidth 
typ 
Photodlode 
Product 
(kHz) 
Dimensions 


OPT101 
14 
0.09" x 0.09" 


OPT210 
(900 with external 
0.09" x 0.09" 
bootstrap buffer) 
OPT301<') 
4 
0.09" x 0.09" 


Feedback 
Resistor 
typ 


1MQ 
or external 


1MQ 
internal or external 
1MQ or external 


Dark Error 
max 
(mV) 


+5 to +10 
(offset for single 
single supply) 


±10 


Power 
Supply 
Range 
(mV) 


+2.7V to +36V 


Quiescent 
Current 
max 
(IJA) 


240 


Description 


Low cost, general purpose. Single supply operation with 
norninal 7.5mV output offset pedestal. 


Wide bandwidth with infrared response and extended bandwidth 
using bootstrap buffer. 
Hermetic, general purpose, extended ultraviolet response, wide temp 


BOLD DENOTES NEW PRODUCT 


BOLO, ITALIC DENOTES 
PRODUCT IN DEVELOPMENT 


9\ 
Some specifications 
have been estimated 
for comparison 


lJ.J 
purposes. 
Refer to data sheets for guaranteed 
specifications. 


OPTICAL SENSORS I 
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MONOLITHIC PHOTODIODE AND 
SINGLE-SUPPLY TRANSIMPEDANCE AMPLIFIER 


• 
SINGLE 
SUPPLY: 
+2.7 to +36V 


• 
PHOTODIODE 
SIZE: 0.090 x 0.090 inch 


• 
INTERNAL 
1MQ FEEDBACK 
RESISTOR 


• 
HIGH RESPONSIVITY: 
0.45AIW (650nm) 


• 
BANDWIDTH: 
14kHz at RF = 1MQ 


• 
LOW QUIESCENT 
CURRENT: 
120~ 


• 
AVAILABLE 
IN 8-PIN DIP, 5-PIN SIP, AND 
8-LEAD 
SURFACE 
MOUNT 
PACKAGES 


• 
MEDICAL 
INSTRUMENTATION 


• 
LABORATORY 
INSTRUMENTATION 


• 
POSITION 
AND PROXIMITY 
SENSORS 


• 
PHOTOGRAPHIC 
ANALYZERS 


• 
BARCODE 
SCANNERS 


• 
SMOKE 
DETECTORS 


• 
CURRENCY 
CHANGERS 


(2) 1 


3pF 


The OPTIOI 
is a monolithic 
photodiode 
with on-chip 
trans impedance 
amplifier. 
Output 
voltage 
increases 


linearly with light intensity. The amplifier is designed 
for single or dual power supply operation, 
making 
it 
ideal for battery operated equipment. 


The 
integrated 
combination 
of 
photodiode 
and 


transimpedance 
amplifier 
on a single chip eliminates 


the problems 
commonly 
encountered 
in discrete 
de- 


signs such as leakage current errors, noise pick-up and 
gain peaking due to stray capacitance. 
The 0.09 x 0.09 


inch photodiode 
is operated 
in the photoconductive 
mode for excellent 
linearity and low dark current. 


The OPTIOI 
operates 
from +2.7V to +36V supplies 


and quiescent current is only 120IlA. It is available in 
clear plastic 8-pin DIP, 5-pin SIP and J-formed DIP for 
surface mounting. Temperature 
range is ooe to 70oe. 


06 ~ 


05 
.~ 
.~ 
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~ 
" 
0.3 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


At TA = +25°C, Vs = +2.7V to +36V, A = 650nm, internal1MQ 
feedback 
resistor, and RL = 10kQ, unless otherwise 
noted. 


OPT101P. 
W 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESPONSIVITY 
Photodiode 
Current 
650nm 
0.45 
AIW 
Voltage Output 
650nm 
0.45 
VI~W 
vs Temperature 
100 
ppml"C 
Unit to Unit Variation 
650nm 
±5 
% 


Nonlinearity<l) 
FS Output = 24V 
±O.01 
% of FS 


Photodiode 
Area 
(0.090 x 0.090in) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mm' 


DARK 
ERRORS, 
RTO(2) 


Offset Voltage, Output 
+5 
+7.5 
+10 
mV 
vs Temperature 
±2.5 
~V/"C 


vs Power Supply 
Vs = +2.7V to +36V 
10 
100 
~VN 
Voltage Noise, Dark, fa = 0.1 Hz to 20kHz 
Vs = +15V, Vp1N3 = -15V 
300 
~Vrms 


TRANSIMPEDANCE 
GAIN 


Resistor 
1 
Mn 
Tolerance, 
P 
±O.5 
±2 
% 


W 
±O.5 
% 


vs Temperature 
±50 
ppml°C 


FREQUENCY 
RESPONSE 


Bandwidth 
VOUT= 10Vp-p 
14 
kHz 


Rise Fall Time, 10% to 90% 
VOlJT = 10V Step 
28 
~s 
Settling Time, 
0.05% 
V()(JT= 10V Step 
160 
~s 
0.1% 
80 
~s 
1% 
70 
~s 
Overload 
Recovery 
100%, Retum to Linear Operation 
50 
~s 


OUTPUT 
Voltage Output, High 
(Vs) -1.3 
(Vs)-1.15 
V 
Capacitive 
Load, Stable Operation 
10 
nF 


Short-Circuit 
Current 
Vs = 36V 
15 
mA 


POWER SUPPLY 
Operating 
Voltage Range 
+2.7 
+36 
V 
Quiescent 
Current 
Dark, V PIN3 = OV 
120 
240 
llA 
Rl = 
00, VOOT = 1QV 
220 
llA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
OC 


Operating 
0 
+70 
°C 
Storage 
-25 
+85 
°C 


Thermal 
Resistance, 
9JA 
100 
°CIW 


NOTES: (1) Deviation in percent of full scale from best-fit straight line. (2) Referred to Output. Includes all error sources. 


PHOTODIODE SPECIFICATIONS 


TA = +25°C, Vs = +2.7V to +36V unless otherwise 
noted. 


Photodiode 
of OPT1 01P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


Photodiode 
Area 
(0.090 x 0.090in) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mm' 


Current Responsivity 
650nm 
0.45 
AIW 
650nm 
865 
JlAIW/cm' 


Dark Current 
VOIODE 
= 7.5mV 
2.5 
pA 
vs Temperature 
doubles every 7°C 
Capacitance 
1200 
pF 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be en1irely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN_ 
1E3E31 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


OP AMP SPECIFICATIONS 


OPT101 Op Ampt') 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage 
±O.5 
mV 
vs Temperature 
±2.5 
~VI"C 


vs Power Supply 
10 
~VN 


Input Bias Current 
(-) Input 
165 
pA 
vs Temperature 
(-) Input 
1 
pAl"C 


Input Impedance 
Differential 
400 115 
MQltpF 
Common-Mode 
250 It 35 
GQllpF 
Common-Mode 
Input Voltage Range 
Linear Operation 
o to [(Vs) -1) 
V 
Common-Mode 
Rejection 
90 
dB 


OPEN-LOOP 
GAIN 


Open-loop Voltage Gain 
90 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product<2) 
2 
MHz 
Slew Rate 
1 
V/~s 
Settling Time 
1% 
5.8 
~s 
0.1% 
7.7 
~s 
0.05% 
8.0 
~s 


OUTPUT 
Voltage Output, High 
(Vs)-1.3 
(Vs) -1.15 
V 
Short-Circuit 
Current 
Vs = +36V 
15 
mA 


POWER SUPPLY 
Operating Voltage Range 
+2.7 
+36 
V 
Quiescent Current 
Dark, Vp1N3 
= OV 
120 
240 
~A 
Rloo, 
Vour= 
1QV 
220 
~ 


BURR 
- BROWNe 


Burr-Brown Ie Data Book IE:I E:l1 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 
A 
ELECTROSTATIC 


DIP 
~ 
DISCHARGE SENSITIVITY 


Vs 
-v 


1Mn Feedback 
4 


Output 


~--I 


: 
(l( I 
~ __ I 


Supply Voltage (Vs to "Common" 
or pin 3) 
0 to +36V 
Output Short-Circuit 
(to ground).. 
. 
Continuous 


Operating 
Temperature 
-25°C 
to +85°C 
Storage Temperature 
-25°C 
to +85°C 
Junction Temperature 
+85°C 
Lead Temperature 
(soldering, 
105) 
+300°C 
(Vapor-Phase 
Soldering Not Recommended) 


PACKAGE 
DRAWING 
PRODUCT 
COLOR 
PACKAGE 
NUMBER(') 


OPT101P 
Clear 
8-Pin 
Plastic 
DIP 
006-1 
OPT101P-J 
Clear 
a-Lead 
Surface Mount(2j 
006-4 
OPT101W 
Clear 
5-Pin Plastic SIP 
321 


NOTE: 
(1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. (2) a-pin DIP with J·formed 
leads for surface mounting. 
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This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


tP" 
MOISTURE SENSITIVITY 
~ 
AND SOLDERING 


Clear plastic does not contain the structural-enhancing 
fillers 


used in black plastic molding compound. 
As a result, clear 
plastic is more sensitive to environmental 
stress than black 
plastic. This can cause difficulties if devices have been stored 
in high humidity prior to soldering. The rapid heating during 
soldering 
can stress wire bonds and cause failures. Prior to 
soldering, it is recommended 
that plastic devices be baked-out 
at +85°C for 24 hours. 


The fire-retardant 
fillers used in black plastic are not compat- 
ible with clear 
molding 
compound. 
The OPT 10I Plasticll 
packages cannot meet flammability 
test, UL-94. 


BURR - BROWN® 
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PHOTODIODE 
WITH ON-CHIP AMPLIFIER 


• 
BANDWIDTH: 
50kHz 


• 
PHOTODIODE 
SIZE: 0.090 x 0.090 inch 
(2.29 x 2.29mm) 


• 
1Mn FEEDBACK 
RESISTOR 


• 
HIGH RESPONSIVITY: 
0.45AIW (650nm) 


• 
LOW DARK ERRORS: 2mV 


• 
WIDE SUPPLY RANGE: ±2.25 to ±18V 


• 
LOW QUIESCENT 
CURRENT: 400~ 


• 
TRANSPARENT 
8-PIN DIP AND 5-PIN SIP 


• 
HERMETIC 8-PIN CERAMIC DIP 


• 
MEDICAL 
INSTRUMENTATION 


• 
LABORATORY 
INSTRUMENTATION 


• 
POSITION AND PROXIMITY SENSORS 


• 
PHOTOGRAPHIC 
ANALYZERS 


• 
SMOKE DETECTORS 


2 
(Pin available on DIP only) 


1Ml1 


The 0PT202 
is an opto-electronic 
integrated 
circuit 
containing 
a 
photodiode 
and 
transimpedance 
amplifier on a single dielectrically 
isolated chip. The 


transimpedance 
amplifier consists of a precision FET- 
input op amp and an on-chip metal film resistor. The 
0.09 x 0.09 inch photodiode is operated at zero bias for 
excellent 
linearity and low dark current. 


The 
integrated 
combination 
of 
photodiode 
and 


transimpedance 
amplifier 
on a single chip eliminates 


the problems 
commonly 
encountered 
in discrete de- 
signs such as leakage current errors, noise pick-up and 
gain peaking due to stray capacitance. 


The 0PT202 
operates over a wide supply range (±2.25 
to ±18V) 
and supply 
current 
is only 400IlA. 
It is 


packaged 
in a transparent 
plastic 8-pin DIP or 5-pin 
SIP, specified for the O°C to +70°C temperature 
range 
as well as a hermetic ceramic 8-pin DIP with a glass 
window, 
specified 
for the -40°C 
to +85°C tempera- 


ture range. 


05 i 
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0 


100 
200 
300 
400 500 
600 
700 800 
900 1000 1100 


Wavelength 
(nm) 
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SPECIFICATIONS 


OPT202P, 
W, G 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESPONSIVITY 
Photodiode 
Current 
650nm 
0.45 
AIW 
Voltage OUlput 
650nm 
0.45 
VI~W 


vs Temperature 
100 
ppm/·e 
UniHo·Unit 
Variation 
650nm 
±5 
% 


Nonlinearity(1) 
FS Output = 10V 
0.01 
%of 
FS 
Photodiode 
Area 
(0.090 x 0.090in) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mm2 


DARK ERRORS, 
RTO(2) 
Offset Voltage, Output: P, W Packages 
±O.5 
±2 
mV 


G Package 
±O.5 
±3 
mV 
vs Temperature 
±10 
~v/·e 
vs Power Supply 
Vs = ±2.25V to ±18V 
10 
100 
~VN 
Voltage Noise 
Measured 
BW = 0.1 Hz to 100kHz 
1 
mVrms 


RESISTOR-1Mil 
Internal 
Resistance 
1 
Mil 


Tolerance: 
P, G Packages 
±O.5 
±2 
% 
W Package 
±O.5 
% 


V$ Temperature 
J 
50 
ppm/·e 
N 


FREQUENCY 
RESPONSE 
0N 
Bandwidth, 
Large or Small-Signal, 
-3dB 
50 
kHz 
I- 


Rise Time, 10% to 90% 
10 
~s 
C. 


Settling Time, 1% 
FS to Oar!< 
10 
~s 
0 
0.1% 
FS to Oar!< 
20 
~s 
0.01% 
FS to Dark 
40 
~s 
Overload 
Recovery Time (to 1%) 
100% Overdrive, 
Vs = ±15V 
44 
~s D 


100% Overdrive, 
Vs = ±5V 
100 
~s 


100% Overdrive, 
Vs = ±2.25V 
240 
~s 


OUTPUT 
Voltage Output 
RL = 10kn 
(V+) -1.25 
(V+) -1 
V 
en 
RL= 
5kn 
(V+) -2 
(V+) -1.5 
V 
a: 
Capacitive 
load, 
Stable Operation 
10 
nF 
0 
Short-Circuit 
Current 
±18 
mA 


POWER SUPPLY 
en 


Specified Operating 
Voltage 
±15 
V 
Z 


Operating Voltage 
Range 
±2.25 
±18 
V 
W 


Quiescent 
Current 
Vo = 0 
±4oo 
±500 
~ 
en 


TEMPERATURE 
RANGE 
..J 


Specification; 
Pt W Packages 
0 
+70 
·e 
c:a: 


G Package 
-40 
+85 
·e 
0 
Operating, 
p. W Packages 
0 
+70 
·e 
i= 
G Package 
-55 
+125 
·e 
Storage 
P, W Packages 
-25 
+85 
·C 
C. 


G Package 
-55 
+125 
·e 
0 
Thermal 
Resistance, 
8JA 
100 
·elW 


BURR· 
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CLC\; I HI\;AL 


At T.; 
+25OC, Vs; 
±15V, unless otherwise 
noted. 


0PT202 
Op Amp 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage 
iO.5 
mV 


\IS Temperature 
±5 
I'ViOC 


\IS Power Supply 
Vs;±225Vto±18V 
10 
I'VN 
Input Bias Current 
1 
pA 


\IS Temperature 
doubles evel)' 10"C 


NOISE 
Input Voltage Noise 
Voltage Noise Density, 
f; 
10Hz 
30 
nV/% 
f; 
100Hz 
25 
nVl% 
f; 
1kHz 
15 
nVl% 
Current Noise Density, 
f; 
1kHz 
, 
0.8 
fAl% 


INPI1T VOLTAGE 
RANGE 
Common-Mode 
Input Range 
±14.4 
V 
Common-Mode 
Rejection 
106 
dB 


INPUT fMPEOANCE 
Differential 
10"'113 
llil 
pF 
Common-Mode 
1012113 
llil 
pF 


OPEN-LOOP 
GAIN 
Open-Loop Voltage Gain 
120 
dB 


FREOUENCYRESPONSE 
Gain·Bandwidth 
Product 
16 
MHz 
Slew Rate 
6 
VII'S 
settling Time 
0.1% 
4 
I'S 
0.01% 
5 
I'S 


OUTPUT 
Voltage Output 
RL; 
10kll 
(V+) -1.25 
(V+)-l 
V 
RL; 
5kll 
(V+)-2 
(V+)-1.5 
V 
Short-Gireuij Current 
±18 
mA 


POWER SUPPLY 
Specified Operating Voltage 
±15 
V 
Operating Voltage Range 
±2.25 
±18 
V 
Quiescent Current 
10; 0 
±400 
±SOO 
j1A 


Photodiode 
of OPT202 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
UNITS 


Pl1otodiode Area 
(0.090 x O.OOOin) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mm2 
Current Responsivity 
650nm 
0.45 
AIW 
Dark Current 
Vo; 
OW) 
500 
fA 
vs Temperature 
doubles evel)' 
1O"C 


Gapadtance 
Vo; 
OW) 
600 
pF 


The i"fonnation 
providedhe~jn 
is believed (0 be reliable; nowever. BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this information. and all use of such information shall be entirely at the use(s own risk. Prices and specifICations are subject to change 
without notice. No patent rights or licenses to any of the drcuits described herein are implied orgranled 
to any third par1y. BURR-BROWN 
does not authorize orwarranl 
any BURR-BROWN 
product for use in life support devices andlor systems. 
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A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


~--I 


: 
(11 
I 
~__I 
V- 


1MQ Feedback 


Output 


Supply Voltage 
±18V 


Input Voltage 
Range 
(Common 
Pin) 
±VS 
Output Short-Circuit 
(to ground) 
Continuous 


Operating 
Temperature: 
P, W 
-25°C 
to +85°C 
G 
-55°C 
to +125°C 


Storage 
Temperature: 
P, W 
.. 
. 
-25°C 
to +85°C 
G 
-55°C to +125°C 


Junction 
Temperature: 
P, W 
+B5°C 
G.. 
. 
+150°C 


Lead 
Temperature 
(soldering, 
105) 
+300°C 


(Vapor-Phase 
Soldering 
Not 
Recommended 
on Plastic 
Packages) 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(1) 


OPT202P 
a-Pin 
Plastic 
DIP 
006·1 


OPT202W 
5-Pin Plastic SIP 
321 


OPT202G 
a-Pin 
Ceramic 
DIP 
161·1 


BURR 
- BROWN~ 
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This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


I}i\ MOISTURE SENSITIVITY 
~ 
AND SOLDERING 


Clear plastic does not contain the structural-enhancing 
fillers 
used in black plastic molding compound. 
As a result, clear 
plastic is more sensitive to environmental 
stress than black 
plastic. This can cause difficulties if devices have been stored 
in high humidity prior to soldering. The rapid heating during 
soldering can stress wire bonds and cause failures. Prior to 
soldering, itis recommended 
that plastic devices be baked-out 
at 85°C for 24 hours. 


The fire-retardant 
fillers used in black plastic are not compat- 


ible with clear 
molding 
compound. 
The OPT202 
Plasticll 


packages cannot meet flammability 
test, UL-94. 
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PHOTODIODE 
WITH ON-CHIP AMPLIFIER 


• 
PHOTODIODE 
SIZE: 0.090 x 0.090 inch 


(2.29 x 2.29mm) 


• 
1MQ FEEDBACK 
RESISTOR 


• 
HIGH RESPONSIVITY: 
0.45AIW (650nm) 


• 
LOW DARK ERRORS: 2mV 


• 
BANDWIDTH: 
16kHz 


• 
WIDE SUPPLY RANGE: ±2.25 to ±18V 


• 
LOW QUIESCENT CURRENT: 400~ 


• 
TRANSPARENT 
8-PIN DIP 


• 
MEDICAL 
INSTRUMENTATION 


• 
LABORATORY 
INSTRUMENTATION 


• 
POSITION AND PROXIMITY SENSORS 


• 
PHOTOGRAPHIC 
ANALYZERS 


• 
SMOKE DETECTORS 


2 


1MO 
4 


10pF 


1750 
5 
vo 


OPT209 


3 
v+ 
v- 


The OPT209 
is an opto-electronic 
integrated 
circuit 
containing 
a 
photodiode 
and 
transimpedance 
amplifier on a single dielectrically 
isolated chip. The 
transimpedance 
amplifier consists of a precision FET- 


input op amp and an on-chip metal film resistor. The 
0.09 x 0.09 inch photodiode is operated at zero bias for 
excellent 
linearity and low dark current. 


The 
integrated 
combination 
of 
photodiode 
and 
transimpedance 
amplifier 
on a single chip eliminates 
the problems 
commonly 
encountered 
in discrete 
de- 


signs such as leakage current errors, noise pick-up and 
gain peaking due to stray capacitance. 


The 0PT209 
operates over a wide supply range (±2.25 
to ±18V) 
and supply 
current 
is only 400lJA. 
It is 


packaged in a transparent 
plastic 8-pin DIP, specified 
for the O°C to 70°C temperature 
range. 
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Wavelength 
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SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C, 
Vs = ±15V, 
A. = 650nrn, 
intemal1MQ 
feedback 
resistor, 
unless 
otherwise 
noted. 


OPT209P 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESPONSIVITY 
Photodiode 
Current 
650nm 
0.45 
AIW 
Voltage Output 
650nm 
0.45 
V/J1W 


vs Temperature 
100 
ppm/"C 
Unit~to-Unit Variation 
650nm 
±5 
% 


Nonlinearity(1) 
FS Output = 10V 
0.01 
% of FS 


Photodiode 
Area 
(0.090 x 0.090In) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mrn2 


DARK ERRORS, 
RTO(') 
Offset Voltage, Output 
±O.5 
±2 
mV 


vs Temperature 
±10 
J1V/"C 
vs Power 
Supply 
Vs = ±2.25V to ±18V 
10 
100 
J1VN 
Voltage Noise 
Measured 
BW = 0.1 to 100kHz 
350 
J1Vrms 


RESISTOR-1MQ 
Internal 
Resistance 
1 
MQ 


Tolerance 
±O.5 
±2 
% 


vs Temperature 
50 
ppm/oC 


FREQUENCY 
RESPONSE 
en 


Bandwidth, 
Large or Small-Signal, 
-3dB 
16 
kHz 
0 


Rise Time, 10% to 90% 
22 
J1S 
N 


Settling TIme, 1% 
FS to Dark 
60 
J1S 
•••• 
0.1% 
FS to Dark 
85 
J1S 
0.. 


0.01% 
FS to Dark 
100 
J1S 
0 
Overload 
Recovery 
Time 
(to 1%) 
100% 
Overdrive, 
Vs = ±15V 
44 
J1S 


100% 
Overdrive, 
Vs = ±5V 
100 
J1S 


100% 
Overdrive, 
Vs = ±2.25V 
240 
J1S 


OUTPUT 
Voltage Output 
Rl = 10kQ 
(V+) -1.25 
(V+) -1 
V 


Rl= 
5kQ 
(V+) -2 
(V+) -1.5 
V 


Capacitive 
Load, 
Stable 
Operation 
1 
nF 
en 


Short·Circuit 
Current 
±18 
mA 
a: 
POWER SUPPLY 
0 


Specified 
Operating 
Voltage 
±15 
V 
en 
Operating 
Voltage 
Range 
±2.25 
±18 
V 
Z 
Quiescent 
Current 
Vo = 0 
±400 
±500 
J1A 
W 
TEMPERATURE 
RANGE 
en 
Specification, 
Operating 
0 
+70 
'C 
Storage 
-25 
+85 
'C 
...J 


Thermal 
Resistance, 
8JA 
100 
°elW 
« 


NOTES: 
(1) Deviation 
in percent of full scale from best·fit straight line. (2) Referred 
to Output. 
Includes all error sources. 
0 
i= 
0.. 


PHOTODIODE SPECIFICATIONS 
0 


At TA = +25°C, 
unless otherwise 
noted. 


Photodlode 
01 OPT209 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


Photodiode 
Area 
(0.090 x 0.0901n) 
0.008 
in2 


(2.29 x 2.29mm) 
5.1 
mrn2 


Current 
Responsivity 
650nm 
0.45 
AIW 
Dark Current 
Vo = OV(1) 
500 
fA 
vs Temperature 
doubles 
every 
1DOC 
Capacitance 
Vo = OVl') 
600 
pF 
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OPT209 Op Amp 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage 
±0.5 
mV 


vs Temperature 
±5 
~vrc 
vs Power Supply 
Vs=±2.25Vto±18V 
10 
~VN 
Input Bias Current 
1 
pA 


vs Temperature 
doubles 
every 
1DOC 


NOISE 


Input Voltage 
Noise 
nVl.JHz 
Voltage Noise Density, 
f=10Hz 
30 
f=100Hz 
25 
nVl.JHz 


f=1kHz 
15 
nVl.JHz 


Current Noise Density, f=1kHz 
0.8 
fAl.JHz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±14.4 
V 
Common-Mode 
Rejection 
106 
dB 


INPUT IMPEDANCE 
Differential 
10'2113 
UllpF 


Common· Mode 
10'2113 
UllpF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
120 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
4 
MHz 
Slew Rate 
6 
VI~s 
Settling Time 
0.1% 
4 
~s 
0.01% 
5 
~s 


OUTPUT 
Voltage Output 
RL = 10kU 
(V+) -1.25 
(V+)- 
1 
V 
RL= 5kn 
(V+)-2 
(V+)-1.5 
V 
Short-Circuit 
Current 
±18 
mA 


POWER SUPPLY 
Specified Operating 
Voltage 
±15 
V 
Operating 
Voltage 
Range 
±2.25 
±18 
V 
Quiescent 
Current 
10= 0 
±400 
±500 
~A 


The Information 
prOVIded hereIn is beUevedto 
be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
oromissions. 
BUR A-BROWN assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or 
systems. 


BURR· 
BROWN~ 


Burr-Brown Ie Data Book 
113131 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


~--I 
: (') I 
~__I 


Supply Voltage 
' 
±18V 
Input Voltage Range (Common Pin) 
±Vs 


Output Short·Circuit (to ground) 
Continuous 
Operating Temperature 
-25°C to +85°C 


Storage Temperature 
-25°C 
to +85°C 
Junction Temperature 
+85°C 
Lead Temperature (soldering, 10s) 
+300°C 


(Vapor-Phase 
Soldering Not Recommended) 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


OPT209P 
8-Pin DIP 
006-1 
OPT209P-J 
a-Lead 
Surface 
Mount(2) 
006-4 


NOTE: (1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. (2) a-Pin DIP with leads 
formed for surface mounting. 


BURR 
- BROWNe 


1E3E31 
Burr-Brown Ie Data Book 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


tP" 
MOISTURE SENSITIVITY 


~ 
AND SOLDERING 


Clear plastic does not contain the structural-enhancing 
fillers 
used in black plastic molding compound. 
As a result, clear 
plastic is more sensitive to environmental 
stress than black 
plastic. This can cause difficulties if devices have been stored 
in high humidity prior to soldering. The rapid heating during 
soldering can stress wire bonds and cause failures. Prior to 
soldering, 
it is recommended 
that devices be baked-out 
at 
85°C for 24 hours. 


The fire-retardant 
fillers used in black plastic are not compat- 
ible with clear molding compound. The 0PT209 
cannot meet. 


flammability 
test, UL-94. 


BURR - BROWN® 
IElElI 


MONOLITHIC 
PHOTODIODE 
AND AMPLIFIER 
300kHz Bandwidth 
at RF = 1MQ 


• 
BOOTSTRAP 
ANODE 
DRIVE: 
Extends 
Bandwidth: 
900kHz 
(RF = 100KQ) 
Reduces 
Noise 


• 
LARGE 
PHOTODIODE: 
0.09" x 0.09" 


• 
HIGH RESPONSIVITY: 
0.45AIW (650nm) 


• 
EXCELLENT 
SPECTRAL 
RESPONSE 


• 
WIDE SUPPLY 
RANGE: ±2.25 to ±18V 


• 
TRANSPARENT 
DIP, SIP AND SURFACE- 


MOUNT 
PACKAGES 


• 
BARCODE 
SCANNERS 


• 
MEDICAL 
INSTRUMENTATION 


• 
LABORATORY 
INSTRUMENTATION 


• 
POSITION 
AND PROXIMITY 
DETECTORS 


• 
PARTICLE 
DETECTORS 


The 0PT210 
is a photodetector 
consisting 
of a high 
performance 
silicon photodiode 
and precision 
FET- 
input transimpedance 
amplifier integrated 
on a single 
monolithic 
chip. Output is an analog voltage propor- 
tional to light intensity. 


The large 0.09" x 0.09" photodiode 
is operated at low 
bias voltage for low dark current and excellent linear- 
ity. A novel photodiode 
anode bootstrap 
circuit 
re- 
duces the effects of photodiode 
capacitance 
to extend 
bandwidth 
and reduces noise. 


The 
integrated 
combination 
of 
photodiode 
and 
transimpedance 
amplifier 
on a single chip eliminates 
the problems 
commonly 
encountered 
with discrete 
designs such as leakage current errors, noise pick-up 
and gain peaking due to stray capacitance. 


The OPT2lO 
operates 
from ±2.25 to ±18V supplies 
and quiescent 
current 
is only 2mA. 
Available 
in a 
transparent 
8-pin DIP, 8-lead surface-mount 
and 5-pin 
SIP, it is specified for 0° to 70°C operation. 
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(USA Only) 


SPECIFICATIONS 


At TA = +25OC, Vs = ±15V, 
A.= 650nm, 
External 
RF = 1Mil, 
RL = 10kO, 
unless otherwise 
noted. 


OPT210P 
OPT21OW 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESPONSIVITY 


Photodiode 
Current 
A = 650nm 
0.45 
AIW 
Unit-la-Unit 
Variation 
±5 
% 


Vo~age Output 
A. = 650nm, 
External 
RF = 1Mil 
0.45 
VI~W 
Nonlinearity 
0.01 
% of FS 


Photodiode 
Area 
(0.09 x 0.09in) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mm2 


DARK 
ERROR, RTO 
Offset Voltage 
±2 
±10 
mV 


vs Temperature 
±35 
~vrc 


vs Power Supply 
Vs= ±2.25V to ±18V 
100 
1000 
~VN 
Voltage 
Noise 
BW = 0.01 Hz to 100kHz 
160 
~Vrms 


FREQUENCY 
RESPONSE 
Bandwidth 
External 
RF = 1Mil 
300 
kHz 


Rise Time 
10% to 90% 
1.2 
~s 
Settling 
Time, 
1% 
FS to Dark step 
3 
~s 
0.1% 
8 
~s 
0.01% 
20 
~s 
Overload 
Recovery 
100% Overdrive 
7 
~s 


OUTPUT 
Voltage 
Output, Positive 
RL = 10kO 
(V+)-1.25 
(V+~.75 
V 


Positive 
RL = 5kO 
(V+)-1 
Negative(l) 
RL = 10kO 
-0.4 
-0.5 
V 
Capacitive 
Load, 
Stable 
Operation 
500 
pF 


Short-Circuit 
Current(2) 
+50 
mA 


POWER SUPPLY 
Operating 
Range 
±2.25 
±18 
V 
Quiescent 
Current 
+2.01-1.7 
±4 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
70 
OC 


Operating 
0 
70 
·C 


Storage 
-25 
85 
·C 
8J• 
100 
·CIW 


NOTES: 
(1) Output typically swings to O.5V below the voltage 
applied 
to the non-inverting 
input terminal, 
which is normally connected 
to ground. 
(2) Positive 
current (sourcing) 
is limited. Negative 
current 
(sinking) 
is not limited. 


PHOTO DIODE 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


Photodiode 
Area 
(0.09 x 0.09in) 
0.008 
in' 
(2.29 x 2.29mm) 
5.2 
mm2 


Current 
Responsivity 
A = 650nm 
0.45 
AIW 


865 
~/cm2 


Dark Current 
Vo = -1.2V 
70 
pA 
vs Temperature 
Doubles 
every 
1DOC 


Capacitance 
Vo = -1.2V 
550 
pF 
Effective 
Capacitance(l) 
Vo = -1.2V 
10 
pF 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 


BURR 
- BROWN_ 


,E3E3, 
Burr-Brown 
Ie Data Book 


OP AMP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage 
±2 
mV 


vs Temperature 
±35 
IlWoC 


vs Power Supply 
100 
IlVN 


Input Bias Current 
Inverting Input 
15 
pA 


vs Temperature 
Doubles every 1aoc 


Non-inverting 
Input 
300 
J1A 


NOISE 
Voltage Noise 


nW,JHz 
f= 10Hz 
20 


f = 100Hz 
9 
nW,JHz 


f= 
1kHz 
6 
nW,JHz 


Current Noise Density, Inverting Input 
BW = 0.01 Hz 10 100kHz 
0.8 
fAI,JHz 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range(1) 
Vs±2.25 
V 


Common-Mode 
Rejection 
65 
dB 


INPUT IMPEDANCE 
Inverting Input Impedance 
3x10,oll3 
nil 
pF 


Non-Inverting 
Input Impedance 
250 
kn 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
Vo = OV to .13.75V 
70 
dB 


FREQUENCY 
RESPONSE 
Bandwidth, Small Signal 
35 
MHz 
Rise Time, Large Signal 
10%1090% 
25 
ns 
Settling Time, 
1% 
10V slep 
240 
ns 
0.1% 
390 
ns 
0.01% 
800 
ns 


Overload Recovery 
100% Overdrive 
7 
IlS 


OUTPUT 
Voltage Output, Positive 
RL = 10kn 
(V+}-1.25 
(V+)-{).75 
V 
Positive 
RL = 5kn 
(V+}-1 


Negative(1) 
RL = 10kn 
-0.4 
-0.5 
V 
Capacitive 
Load, Stable Operation 
500 
pF 


Short-Circuit 
Current(2) 
+50 
mA 


POWER SUPPLY 
Operating Voltage 
±2.25 
±18 
V 


Quiescent Current 
+1.7/-1.4 
±4 
mA 


BUFFER 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offsel Vollage(1) 
-1.2 
V 
Input Bias Current 
15 
pA 


vs Temperature 
Doubles every 1DoC 


Input Impedance 
10"113 
nil 
pF 


FREQUENCY 
RESPONSE 
Bandwidth, 
Small Signal 
500 
MHz 


OUTPUT 
Current 
±200 
J1A 
Voltage Gain 
0.99 
VN 


POWER SUPPLY 
Operating Range 
±2.25 
±18 
V 


Quiescent Current 
±O.3 
mA 


BURR-BROWNe 


Burr-Brown Ie Data Book 
1E3E31 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


A 
ELECTROSTATIC 
J.l:Ji,. DISCHARGE SENSITIVITY 


-In 


V- 
4 


Output 


.---' 


: (1): 
• __ J 


Supply Voltage 
. 
±18V 
Input Voltage Range (Common Pin) .. 
. 
±Vs 


Output Short-Circuit 
(to ground) 
Continuous 


Operating Temperature: P, W 
-25°C to +85°C 
Storage Temperature: 
P, W 
-25°C 
to +85 


DC 
Junction Temperature: 
P, W .. . 
... +85°C 
Lead Temperature 
(soldering, 
10s) 
+3OQoC 


(Vapor-Phase 
Soldering Not Recommended 
on Plastic Packages) 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER<t) 


OPT210P 
B-Pin Plastic DIP 
006-5 
OPT210P-J 
a-Lead 
Surface Mount(2) 
006-6 
OPT21OW 
5-Pin Plastic SIP 
321-1 


NOTE: 
(1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown Ie Data Book. (2) a-pin DIP with leads 
formed 
for surface 
mounting. 


BURR-BROWNe 
IElElI 
Burr-Brown Ie Data Book 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications . 
tP" 
MOISTURE SENSITIVITY 


~ 
AND SOLDERING 


Clear plastic does not contain the structural-enhancing 
fillers 


used in black plastic molding compound. 
As a result, clear 
plastic is more sensitive to environmental 
stress than black 
plastic. This can cause difficulties if devices have been stored 
in high humidity prior to soldering. The rapid heating during 
soldering can stress wire bonds and cause failures. Prior to 
soldering, it is recommended 
that plastic devices be baked-out 
at 85°C for 24 hours. 


The fire-retardant 
fillers used in black plastic are not compat- 
ible with clear 
molding 
compound. 
The 0PT210 
Plastic. 


packages cannot meet flammability 
test, UL-94. 


BURR - BROWN ® 
IElElI 


• 
WIDE BANDWIDTH, 
HIGH RESPONSIVITY: 


RF 
BANDWIDTH 


1MQ 
50kHz 
"150kHz 
100MQ 
5kHz 
"13kHz 


• 
PHOTO DIODE SIZE: 0.090 x 0.090 inch 
(2.29 x 2.29mm) 


• 
HIGH RESPONSIVITY: 
0.45AIW (650nm) 


• 
LOW DARK ERRORS: 2mV max 


• 
EXCELLENT 
SPECTRAL 
RESPONSE 


• 
LOW QUIESCENT CURRENT: 400jlA 


• 
TRANSPARENT 
a-PIN DIP 


• 
MEDICAL 
INSTRUMENTATION 


• 
LABORATORY 
INSTRUMENTATION 


• 
POSITION AND PROXIMITY SENSORS 


• 
PHOTOGRAPHIC 
ANALYZERS 


• 
BARCODE 
SCANNERS 


• 
SMOKE DETECTORS 


The OPT211 is a monolithic 
photodiode 
with on-chip 
FET-input 
transpedance 
amplifier, 
that provides wide 
bandwidth 
at very high gains. Uncommitted 
input and 
feedback nodes allow a variety of feedback options for 
maximum versatility. Trade-offs in responsivity (gain), 
bandwidth 
and SNR can easily be made. 


The 
monolithic 
combination 
of 
photodiode 
and 


transimpedance 
amplifier 
on a single chip eliminates 
the problems 
commonly 
encountered 
in discrete 
de- 


signs such as leakage current errors, noise pickup and 
gain peaking due to stray capacitance. 
The 0.09 x 0.09 


inch' photodiode 
is operated at zero bias for excellent 


linearity 
and low dark current. 
Direct 
access 
to the 
detector's 
anode 
allows 
photodiode 
bootstrapping, 


which increases speed performance. 


The 0PT211 operates over a wide supply range (±2.25V 
to ±18V) 
and supply 
current 
is only 
400I-LA. It is 
packaged 
in a transparent 
plastic 8-pin DIP specified 
for the O°C to 70°C temperature 
range. 
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SPECIFICATIONS 


OPT211P 


PARAMETER 
CONDITIONS 
MIN 
TYP 


RESPONSIVITY 
Photodiode 
Current 
650nm 
0.45 


Unit-Io-Unit 
Variation 
650nm 
±5 
Voltage Output 
l. = 650nm, RF = lMn 
0.45 


Nonlinearity 
0.01 


Photodiode 
Area 
(0.090 x 0.090 inches) 
0.008 
(2.29 x 2.29mm) 
5.2 


DARK 
ERRORS, 
RTOll) 
Offset Voltage, Output 
±D.5 


vs Temperature 
±10 


vs Power 
Supply 
Vs = ±2.25V to ±18V 
10 


Voltage 
Noise, 
Dark 
Dark, te = 0.1 Hz to 100kHz 
1 


FREQUENCY 
RESPONSE 


Bandwidth 
Anode 
Grounded(2) 
50 
Anode 
Bootstrapped(3) 
150 


Rise Time, 10% to 90%, RF = 1Mil 
Anode 
Grounded(2) 
5 
Anode 
Bootstrapped(3) 
2 
Settling Time, 
FS to Dark 
Anode 
Grounded(2) 
1% 
10 
0.1% 
25 
0.01% 
30 
100% 
Overload 
Recovery 
Time 
FS to Dark (to 1%) 
44 
Vs = ±5V 
100 
Vs = ±2.25V 
240 


OUTPUT 
Voltage Output 
RL= 
10ill 
(V+) -1.25 
(V+) -1 


RL= 
5ill 
(V+) - 2 
(V+) -1.5 
Capacitive 
Load, 
Stable 
Operation(4) 
250 
Short-Circuit 
Current 
±18 


POWER SUPPLY 


Operating 
Voltage 
Range 
±2.25 
±15 


Quiescent 
Current 
VOUT = OV 
±400 


TEMPERATURE 
RANGE 


Specification 
0 
Operating 
0 
Storage 
-25 


Thermal 
Resistance, 
8JA 
100 


AIW 
% 


V/~W 


%01 FS 


in2 
mml 


mV 
~VloC 
~VN 
mVrms 


Photodiode 
of OPT211 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


Photodiode 
Area 
(0.090 x 0.090 inches) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mm' 


Current 
Responsivity 
l. = 650nm 
0.45 
AIW 
865 
llAIW/cm' 


Dark Current 
Vo = OV 
500 
fA 


vs Temperature 
doubles 
every 
1DOC 
Capacitance 
Vo = OV 
600 
pF 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or systems. 


BURR-BROWN_ 
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OPT211 Op Amp!') 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage 
±O.5 
mV 


liS Temperature 
±5 
~VI'G 
vs Power Supply 
Vs = ±2.25V to ±18V 
10 
~VN 
Input Bias Current 
±1 
pA 


liS Temperature 
doubles every 10'G 
Input Impedance 


Differential 
10'2113 
011 pF 


Common-Mode 
1012113 
011 pF 


Gommon-Mode 
Input Voltage Range 
Linear Operation 
±14.4 
V 


Common-Mode 
Rejection 
106 
dB 


NOISE 


Voltage 
Noise Density 
f= 10Hz 
30 
nVl,JHZ 


f = 100Hz 
25 
nVl,JHZ 


f = 1kHz 
15 
nVl,JHZ 


Current 
Noise Density 
f= 1kHz 
0.8 
fAl,JHZ 


OPEN· LOOP GAIN 
Open-Loop Voltage Gain 
120 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product<2) 
16 
MHz 
Slew Rate 
6 
VI~s 


Settling 
Time 
0.1% 
4 
~s 
0.01% 
5 
~s 


OUTPUT 
Voltage Output 
RL = 10kil 
(V+) -1.25 
(V+)-l 
V 
RL = 5kil 
(V+)-2 
(V+)-1.5 
V 
Short-Circuit 
Current 
±18 
mA 


POWER SUPPLY 
Operating 
Voltage 
Range 
±2.25 
±15 
±18 
V 
Quiescent 
Current 
10= OmA 
±400 
±500 
~A 


BURR-BROWNiII 


Burr-Brown Ie Data Book 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A 
ELECTROSTATIC 
Jl!J;,. DISCHARGE SENSITIVITY 


~--I 
: I') I 
~__ I 


Supply Voltage.. 
. 
±18V 


Input Voltage Range 
±V s 


Output Short-Circuit 
(to ground) 
Continuous 


Operating Temperature 
-250(; 
to +85°C 
Storage Temperature.. 
. 
-25°C to +85°C 


Junction Temperature 
+85°C 


Lead Temperature 
(soldering, 
10s) 
+300°C 
(Vapor-Phase 
Soldering 
Not Recommended) 


PACKAGE 
DRAWING 
NUMBER!') 


006-1 


iu~;rBurr-Brown 
Ie Data Book 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 
tP\ MOISTURE SENSITIVITY 
~ 
AND SOLDERING 


Clear plastic does not contain the structural-enhancing 
fillers 


used in black plastic molding compound. 
As a result, clear 
plastic is more sensitive to environmental 
stress than black 
plastic. This can cause difficulties if devices have been stored 
in high humidity prior to soldering. The rapid heating during 
soldering can stress wire bonds and cause failures. Prior to 
soldering, it is recommended 
that plastic devices be baked-out 
at +85°C for 24 hours. 


The fire-retardant 
fillers used in black plastic are not compat- 


ible with clear molding 
compound. 
The OPT2ll 
plastic •• 


packages cannot meet flammability 
test, UL-94. 
•• 


BURR-BROWN® 
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INTEGRATED PHOTODIODE 
AND AMPLIFIER 


• 
PHOTODIODE 
SIZE: 0.090 x 0.090 inch 
(2.29 x 2.29mm) 


• 
1MQ FEEDBACK 
RESISTOR 


• 
HIGH RESPONSIVITY: 
0.47AJW (650nm) 


• 
IMPROVED 
UV RESPONSE 


• 
LOW DARK ERRORS: 
2mV 


• 
BANDWIDTH: 
4kHz 


• 
WIDE SUPPLY 
RANGE: ±2.25 to ±18V 


• 
LOW QUIESCENT 
CURRENT: 
40011A 


• 
HERMETIC 
TO-99 


• 
MEDICAL 
INSTRUMENTATION 


• 
LABORATORY 
INSTRUMENTATION 


• 
POSITION 
AND PROXIMITY 
SENSORS 


• 
PHOTOGRAPHIC 
ANALYZERS 


• 
SMOKE 
DETECTORS 


lMO 
4 


40pF 


750 
5 
Vo 


OPT301 
3 


V+ 
V- 


The OPT30 I is an opto-electronic 
integrated 
circuit 


containing 
a 
photodiode 
and 
transimpedance 
amplifier on a single dielectrically 
isolated chip. The 


transimpedance 
amplifier consists of a precision FET- 


input op amp and an on-chip metal film resistor. The 
0.09 x 0.09 inch photodiode 
is operated at zero bias for 


excellent 
linearity and low dark current. 


The 
integrated 
combination 
of 
photodiode 
and 
transimpedance 
amplifier on a single chip eliminates 


the problems 
commonly 
encountered 
in discrete 
de- 
signs such as leakage current errors, noise pick-up and 
gain peaking due to stray capacitance. 


The OPT30 Ioperates over a wide supply range (±2.25 
to ± 18V) and supply 
current 
is only 40011A. It is 


packaged 
in a hermetic TO-99 metal package 
with a 
glass window, and is specified for the -40°C 
to 85°C 
temperature 
range. 
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BURR - BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


At T" = +25°C, 
Vs = ±15V, 
A = 650nm, 
intemal1MQ 
feedback 
resistor, unless otherwise 
noted. 


OPT301M 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESPONSIVITY 


Photodiode 
Current 
650nrn 
0.47 
AIW 


Voltage Output 
650nm 
0.47 
V/IlW 


vs Temperature 
200 
ppmPC 


Unit-la-Unit 
Variation 
650nm 
±5 
% 


Nonlinearity(l) 
FS Output = 10V 
0.01 
% of FS 


Photodiode 
Area 
(0.090 x O.OOOin) 
0.008 
in2 


(2.29 x 2.29mm) 
5.2 
mm2 


DARK 
ERRORS, 
RTOl') 
Offset Voltage, Output 
±O.5 
±2 
mV 


V$ Temperature 
±10 
IlV/oC 


vs Power Supply 
Vs = ±2.25V to ±18V 
10 
100 
IlVN 
Vottage 
Noise 
Measured 
BW = 0.1 to 100kHz 
160 
IlVrms 


RESISTOR-1Mil 
Inlernal 


Resistance 
1 
Mil 


Tolerance 
±O.5 
±2 
% 


vs Temperature 
50 
ppmPC 


FREQUENCY 
RESPONSE 
T"" 
Bandwidth, 
Large or Small-Signal, 
-3dB 
4 
kHz 
0 
Rise Time, 10% to 90% 
90 
IlS 
('I) 


Settling Time, 
1% 
FS to Dark 
240 
IlS 
I- 


0.1% 
FS to Dark 
350 
IlS 
D. 


0.01% 
FS to Dark 
900 
IlS 
0 
Over1oad Recovery 
Time 
100% 
overdrive, 
Vs = ±15V 
240 
IlS 


100% overdrive. 
Vs = ±5V 
500 
Ils 


100% overdrive, Vs = ±2.25V 
tOOO 
Ils 


OUTPUT 
Voltage Output 
R, = 10kn 
(V+) - 1.25 
(V+) - 0.65 
V 


R,= 
5kn 
(V+) -2 
(V+) -1 
V 


Capacitive 
load, 
Stable 
Operation 
10 
nF 
tJ) 


Short~Circujt Current 
±t8 
mA 
a: 


POWER SUPPLY 
0 


Specified 
Operating 
Voltage 
±15 
V 
tJ) 


Operating 
Voltage 
Range 
±2.25 
±18 
V 
Z 
Quiescent 
Current 
10 = 0 
±O.4 
±O.5 
mA 
W 
TEMPERATURE 
RANGE 
tJ) 


Specification 
-40 
+85 
°C 
Operating/Storage 
-55 
+125 
°C 
..J 


Thermal 
Resistance, 
8JA 
200 
0c/w 
c:r: 


NOTES: 
(1) Deviation in percent of full scale from best-fit straight line. (2) Referred to Output. Includes all error sources. 
0 
~D. 


PHOTODIODE SPECIFICATIONS 
0 


At TA = +25°C, 
unless otherwise 
noted. 


Pholodiode 
01 OPT301 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


Photodiode 
Area 
(0.090 x O.OOOin) 
0.008 
in2 


(2.29 x 2.29mm) 
5.1 
mm2 


Current 
Responsivity 
650nm 
0.47 
AIW 


Dark Current 
Vo = OV(1) 
500 
fA 
vs Temperature 
doubles every 10°C 
Capacitance 
Vo = 0y(1) 
4000 
pF 


BURR-BROWNe 
'E3E3' 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 
(CONn 


OPT301 Op Amp 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT 
Offset Voltage 
±O.5 
mV 


vs Temperature 
±5 
~V/oC 


vs Power Supply 
Vs = ±2.25V to ±18V 
10 
~VN 
Input Bias Current 
1 
pA 
vs Temperature 
doubles every 100C 


NOISE 
Input Voltage Noise 


nV/,JHZ 
Voltage Noise Density, 
f=10Hz 
30 
f=100Hz 
25 
nV/,JHZ 


f=1kHz 
15 
nVl,JHZ 


Current Noise Density, f=1kHz 
0.8 
fA/,JHZ 


INPUT VOLTAGE 
RANGE 


Common-Mode 
Input Range 
±14.4 
V 
Common-Mode 
Rejection 
106 
dB 


INPUT IMPEDANCE 
Differential 
1012113 
QllpF 


Common-Mode 
1012113 
QllpF 


OPEN-LOOP 
GAIN 


Open-Loop 
Voltage Gain 
120 
dB 


FREQUENCY 
RESPONSE 


Gain-Bandwidth 
Product 
380 
kHz 
Slew Rate 
0.5 
VI~s 
Settling Time 
0.1% 
4 
~s 
0.01% 
5 
~s 


OUTPUT 
, 


Voltage Output 
RL = 10kQ 
(V+) - 1.25 
(V+) - 0.65 
V 
RL= 5kQ 
(V+)-2 
(V+)-1 
V 
Short-Circuit 
Current 
±18 
mA 


POWER SUPPLY 
Specified Operating Voltage 
±15 
V 
Operating Voltage Range 
±2.25 
±18 
V 
Quiescent Current 
10= 0 
±O.4 
±O.5 
mA 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN. 


Burr-Brown Ie Data Book 1E3E31 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Supply Voltage.. 
. 
±18V 


Input 
Voltage 
Range 
(Common 
Pin) 
±VS 


Output Short·Circuit 
(to ground) 
Continuous 


Operating Temperature 
-55°C 
to +125°C 
Storage Temperature 
-55°C 
to +125°C 
Junction Temperature 
+125°C 
Lead Temperature 
(soldering, 
105) 
+300°C 


BURR-BROWN" 
11:11:11 
Burr-Brown 
Ie Data Book 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


OPT301M 
8-Pin TO-99 
001-1 
• 


7 Special Functions 


Some analog circuit functions defy classification. 
In this section you will find a diverse assortment 
of circuit functions-at 
least one is bound to be 
your hidden treasure! Consider some of the possi- 
bilities: 


IVCI02-A 
new, precision FET-input integrating 
amplifier with on-chip integration capacitors, and 
low leakage analog switches that convert low- 
level input current to an output voltage. A lower 
noise alternative to op amp/resistor transimpedance 
amplifiers. 
UAF42-Universal 
Analog Filter. Add only ex- 
ternal resistors and make a wide range of low- 
pass, high-pass, band-pass and notch filters. 


BURR-BROWNe 
IE3 E31 
Burr-Brown Ie Data Book 


ACF2101-Dual 
Integrating 
Transimpedance 
Amplifier. Integrates input signal currents for a 
user-determined 
period of time. Measures tiny 
currents without using high value resistors. 


MPY634-Analog 
Multiplier. Output is equal to 
the product of two input voltages. Useful in com- 
munications (modulation and mixing), power mea- 
surement, computation and linearization. 


LOGIOO-Logarithmic 
Amplifier. Output is pro- 
portional to the logarithm of the ratio of two input 
currents. Useful as computational element--cal- 
culating decibels, for instance. 


•• 


~ Special Functions 


MULTIPLIERS 
(BW, typ) 


MPY100 
(550kHz) 
MPY534 
(3M Hz) 


MPY634 
(10MHz) 


MPY600 
(30M Hz) 


ACF2101 
IVC102 
LOG100 
SHC615 
UAF42 
4127 


(Switched Integrator) 
(Switched Integrator) 
(Log Ratio Amplifier) 
(Video DC Restoration) 
(Univ. Active Filter) 
(Logarithmic Amplifier) 


BOLO DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES 
PRODUCT IN DEVELOPMENT 


~ 


~' 
IU 
4 
Error at 


m 
+25°C 
m ~Product 
Transfer Function 
max (%) 


~MPV100 
[(X, -X2) (V, -V2)/10J 
+ Z2 
±0.5 
8 


MPV534 
[(X, -X2) (V,-V2)/10) 
+ Z2 
±0.25 


MPV600 
[(X, -X2) (V, -V2)/2j + Z2 
±0.025 


MPV634 
[(X, -X2) (V, -V2)/10j + Z2 
±0.5 


NOTE:(1)Com=O°Cto +70°C,Ind= -25°C to +85°C,Mil= -55°C to +125°C. 


Function 


Switched Integrator 


Temp 
Range(1) 


Ind 


Temp 
Feed- 
1% 


Coeff 
through 
BW 


(%rC) 
(mV) 
(MHz) 


0.008 
30 
0.07 
0.008 
0.05% 
3 
0.02 
2 
30 


0.015 
0.15% 
10 


Pkg 


DIP, SOIC 


Description 


This is a dual, integrating, 
transimpedance amplifier that 
converts an input current to an 
output voltage by integrating the 
current for a user determined period 
of time. Eliminates large feedback 
resistor of traditional I to V converters. 


Single, integrating amplifier with 
integrating capacitors and low 
leakage FET switches. 


K Log (1,/12) 


Temp 
Range(') 


Ind 
Com 
ind 
Ind 


Pkg 


TO-100 
TO-100 
DiP 
TO-100, DIP, SOIC 


Product 


ACF2101 


IVC102 
Switched Integrator 
Ind 


LOG100 
Logarithmic Amplifier 
Com 


SHC615 
DC Restoration 
Xlnd 


UAF42 
Universal Active Filter 
Ind 


4127 
Logarithmic Amplifier 
Com 


NOTE:(1)Com= O°Cto +70°C,Ind= -25°C to +85°C. 


Wide Bandwidth, fast, 
DC-Restoration circuit for 
sampling or hum suppression 


Comments 


Includes HOLD and 
RESET switches and 
output multiplexer. 


if' 
VOUT=-c 
IINdt 


Optimized for log ratio of current inputs. 
Specified over six decades of input 
(1nA to 1mAl, 55mV total error, 
0.25% log conformity. 


Bandwidth - OTA: 750kHz 
Comparator: 280MHz 
Switching Transients: +1/-7mV 
Feedthrough Rejection: 100dB 


Uses classical state variable 
analog architecture. 


A versatile part that contains an 
internal reference and a current inverter. 
1% and 0.5% accuracy. 


BOLDDENOTESNEWPRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


:'-.J 
Some specifications 
have been estimated 
for comparison 


~ 
purposes. 
Refer to data sheets 
for guaranteed 
specifications. 


SPECIAL FUNCTIONS I 


Universal Active Filter 
which can be configured 
for a wide range of low-pass, 
high-pass, and band-pass filters. 


K Log (1,/IREF) 


BURR - BROWN® 
IElElI 


PRECISION SWITCHED INTEGRATOR 
TRANSIMPEDANCE AMPLIFIER 


• 
PRECISION 
LOW CURRENT 
MEASUREMENT 


• 
PHOTODIODE 
MEASUREMENTS 


• 
IONIZATION 
CHAMBER 
MEASUREMENTS 


• 
CURRENT/CHARGE-OUTPUT 
SENSORS 


• 
LEAKAGE 
CURRENT 
MEASUREMENT 


• 
ON-CHIP 
INTEGRATING 
CAPACITORS 


• 
GAIN PROGRAMMED 
BY TIMING 


• 
LOW INPUT BIAS CURRENT: 
750fA max 


• 
LOW NOISE 


• 
LOW SWITCH 
CHARGE 
INJECTION 


• 
FAST PULSE 
INTEGRATION 


• 
LOW NONLINEARITY: 
0.005% typ 


• 
14-PIN DIP, SO-14 SURFACE 
MOUNT 


The lVC I02 is a precision 
integrating 
amplifier 
with 
FET op amp, integrating 
capacitors, 
and low leakage 
FET switches. It integrates 
low-level input current for 
a user-determined 
period, storing the resulting voltage 
on the integrating capacitor. The output voltage can be 
held for accurate measurement. 
The IVC102 provides 
a precision, 
lower 
noise alternative 
to conventional 
transimpedance 
op amp circuits 
that require 
a very 
high value feedback 
resistor. 


The IVC102 is ideal for amplifying 
low-level 
sensor 
currents 
from photodiodes 
and ionization 
chambers. 
The input signal current can be positive or negative. 


TTLiCMOS-compatible 
timing inputs control the inte- 
gration 
period, 
hold and reset 
functions 
to set the 
effective transimpedance 
gain and to reset (discharge) 
the integrator 
capacitor. 


Package options include 14-Pin plastic DIP and SO-14 
surface-mount 
packages. 
Both are specified 
for the 


-40°C 
to 85°C industrial 
temperature 
range. 


Positive or Negative 
Signal Integration 


I 
I 
"".... 
1-----\ 


I.... 
I 
II 


OV~ 


I 


Hold 
I Integrate I 
Hold 
Reset 
81 


I 
I 


82 
I 
Lr- 


BURR-BROWNI!I 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 
SPECIFICATIONS 


IVC102P, 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


TRANSFER 
FUNCTION 
Vo = -(I'N)(T'NT)/C'NT 
Gain 
Error 
C1NT = C1 + C2 + C3 
±5 
+25/-17 
% 


vs Temperature 
±25 
ppmJOC 


Nonlinearity 
Vo = ±10V 
±0.005 
% 


Input Current 
Range 
±100 
IJ.A 


Offset 
Voltage(2) 
IIN = 0, 
GIN = 50pF 
-5 
±20 
mV 


vs Temperature 
±30 
~V/oC 


vs Power 
Supply 
Vs = +4.75/-10 
to +18/-18V 
150 
750 
~VN 
Droop Rate, Hold Mode 
-1 
nVl).ls 


OP AMP 
Input Bias Current 
8,,82 
Open 
-100 
±750 
fA 
vs Temperature 
See Typical Curve 
Offset Voltage (Op Amp Vos) 
±a.5 
±5 
mV 
vs Temperature 
±5 
~VloC 


vs Power 
Supply 
Vs = +4.75/-10 
10 +18/-18V 
10 
100 
~VN 


Noise 
Voltage 
f = 1kHz 
10 
nVl,fHz 


INTEGRATION 
CAPACITORS 


C,+C2+C3 
80 
100 
120 
pF 
vs Temperature 
±25 
ppmJOC 
C, 
10 
pF 
C, 
30 
pF 
C, 
60 
pF 


OUTPUT 


Voltage 
Range, 
Positive 
RL = 2kQ 
(V+)-3 
(V+)-1.3 
V 
Negative 
RL = 2kQ 
(V-)+3 
(V-)+2.6 
V 
Short-Circuit 
Current 
±20 
mA 
Capacitive load Drive 
500 
pF 


Noise 
Voltage 
See Typical 
Curve 


DYNAMIC 
CHARACTERISTIC 


Op Amp Gain-Bandwidth 
2 
MHz 
Op Amp Slew Rate 
3 
V/~s 
Reset 
Slew Rate 
3 
VI~s 
Settling 
Time, 0.01 % 
10V Step 
6 
~s 


DIGITAL 
INPUTS 
(TTUCM08 
Compatible) 
V1H 
(referred 
to digital ground) 
(Logic High) 
2 
5.5 
V 


V1L 
(referred 
to digital 
ground) 
(Logic Low) 
-{).5 
0.8 
V 


I'H 
V1H = 5V 
2 
~A 


III 
V1L = OV 
0 
~A 
Switching 
Time 
100 
ns 


POWER SUPPLY 
Voltage 
Range: 
Positive 
+4.75 
+15 
+18 
V 
Negative 
-10 
-15 
-18 
V 


Current: 
Positive 
4.1 
5.5 
mA 
Negative 
-1.6 
-2.2 
mA 


Analog 
Ground 
-{).2 
mA 


Digital 
Ground 
-2.3 
mA 


TEMPERATURE 
RANGE 


Operating 
Range 
-40 
85 
°C 
Storage 
-55 
125 
°C 


Thermal 
Resistance, 
(JJA 


DIP 
100 
°CIW 
80-14 
150 
°CIW 


C/)Z 


~o 
••••z 
::::) 
LL 
...I 
c:r:o 
wa. 


NOTES: 
(1) 
Standard 
test 
timing: 
1ms 
integration, 
200).15 hold, 
100).15 reset. 
(2) 
Hold 
mode 
output 
voltage 
after 
1ms 
integration 
of zero 
input 
current. 
Includes 
op 
(fJ 


amp 
offset 
voltage. 
integration 
of input 
error 
current 
and 
switch 
charge 
injection 
effects. 


The information 
proVided nereln Is beheved to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or systems. 


BURR-BROWNCI 
113131 
Burr-Brown Ie Data Book 


a 


For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 
Supply Voltage. v+ to V-.. 
. 
36V 
Logic Input Vo~age 
V- to V+ 


Output Short Circuit to Ground ._ 
Continuous 


Operating Temperature 
-4QOC 
to +125°C 
Storage Temperature 
-55°C 
to +125°C 
Lead Temperature 
(soldering, 
10s) 
300"C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(1) 


IVC102P 
14-Pin DIP 
010 
IVC102U 
80-14 
Surface Mount 
235 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision 
integrated circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 


published 
specifications. 


BURR - BROWN_ 


Burr-Brown Ie Data Book 
1E3E31 


BURR - BROWN® 
IElElI 


Precision 
LOGARITHMIC AND LOG RATIO AMPLIFIER 


• 
ACCURACY 
0.37% FSO max Total Error 
Over 5 Decades 


• 
LINEARITY 
0.1 % max Log Conformity 
Over 5 Decades 


• 
EASY TO USE 
Pin-selectable 
Gains 


Internal 
Laser-trimmed 
Resistors 


• 
WIDE INPUT 
DYNAMIC 
RANGE 
6 Decades, 
1nA to 1mA 


• 
HERMETIC 
CERAMIC 
DIP 


The LOG I00 uses advanced 
integrated 
circuit tech- 


nologies 
to achieve 
high accuracy, 
ease of use, low 
cost, and small size. It is the logical choice for your 
logarithmic-type 
computations. The amplifier has guar- 


anteed maximum error specifications 
over the full six- 
decade input range (InA to lmA) and for all possible 
combinations 
of I, and I,. Total error is guaranteed 
so 


that involved error computations 
are not necessary. 


The circuit uses a specially designed compatible 
thin- 
film monolithic 
integrated 
circuit which contains am- 


plifiers, 
logging 
transistors, 
and low drift thin-film 


9 
-vcco-- 


1 


6 
+vcco-- 


com~ 


• 
LOG, LOG RATIO AND ANTILOG 
COMPUTATIONS 


• 
ABSORBANCE 
MEASUREMENTS 


• 
DATA COMPRESSION 


• 
OPTICAL 
DENSITY 
MEASUREMENTS 


• 
DATA LINEARIZATION 


• 
CURRENT 
AND VOLTAGE 
INPUTS 


resistors. 
The resistors 
are laser-trimmed 
for maxi- 
mum precision. 
FET input transistors 
are used for the 
amplifiers 
whose low bias currents (I pA typical) per- 


mit signal currents as low as InA while maintaining 
guaranteed 
total errors of 0.37% FSO maximum. 


Because 
scaling 
resistors 
are 
self-contained, 
scale 
factors 
of 
IV, 3V or SV per decade 
are obtained 
simply 
by pin selections. 
No other resistors 
are re- 


quired 
for log ratio applications. 
The LOG 100 will 
meet its guaranteed 
accuracy 
with no user trimming. 


Provisions 
are made for simple adjustments 
of scale 
factor, 
offset 
voltage, 
and bias current 
if enhanced 


performance 
is desired. 


7 


Voo> 
3 
K = 1 


4 
K=3 


5 
K=5 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ. 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AI 
85706 
• Tel: (520) 
746-1111 
• Twx: 
91G-952·1111 


Internet: 
http://www.burr-brown.com! 
• FAXLlne: 
(800) 
548-6133 
(USlCanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: (800) 
548-6132 


BURR-BROWN_ 
IElElI 


LOG1OQJP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


TRANSFER 
FUNCTION 
Your = K Log (1,11,) 


Log Conformity 
Error(l) 
Either I, or 12 


Initial 
1nA to l00~ 
(5 decades) 
0.04 
0.1 
"10 


1nA to 1mA (6 decades) 
0.15 
0.25 
"10 


Over Temperature 
1nA to 1~ 
(5 decades) 
0.002 
"Iof'C 


1nA to 1mA (6 decades) 
0.001 
"Io/"C 


K Rangel') 
1,3,5 
Vldecade 


Accuracy 
0.3 
"10 


Temperature 
Coefficient 
0.03 
"Io/"C 


ACCURACY 
Total Erro~3) 
K = 1,(4) Current Input Operation 


Initial 
1,.12= 
1mA 
±55 
mV 


I" 
1,= 100~ 
t30 
mV 


I" 
1,= 10~ 
±25 
mV 


I" 
1,= 1~ 
±20 
mV 


I,. 12= 100nA 
±25 
mV 


I" 
I, = 10nA 
t30 
mV 


1,.12 = lnA 
t37 
mV 


vs Temperature 
11.12 
= 1mA 
to.20 
mV/"C 


I" 
I, = 100~ 
to.37 
mV/"C 


I" 
1,= 
10~ 
to.28 
mV/"C 


1"I,=1~ 
to.033 
mV/"C 


1,.12 = 100nA 
to.28 
mV/"C 


11.12 = 10nA 
to.51 
mV/"C 


1,.12 = lnA 
t1.26 
mV/"C 


vs Supply 
1,.12= 
1mA 
t4.3 
mVN 
1,,\, 
= 100~ 
t1.5 
mVN 


I" 
I, = lO~A 
to.37 
mVN 


1"I,=1~ 
to.11 
mVN 


I" 
I, = 100nA 
to.61 
mVN 


11.12 = 10nA 
to.91 
mVN 
1,.12 = loA 
±2.6 
mVN 


INPUT CHARACTERISTICS 
(of Amplifiers 
A, and Ail 


Offset Voltage 


Initial 
±0.7 
t5 
mV 


vs Temperature 
tOO 
~VI·C 
Bias Current 
Initial 
1 
5\5) 
pA 


vs Temperature 
Doubles Every 10°C 


Voltage Noise 
10Hz to 10kHz, RTI 
3 
~Vrms 
Current Noise 
10Hz to 10kHz, RTI 
0.5 
pArms 


AC PERFORMANCE 
3dB Responsel"), 
I, = 10~ 
1nA 
Cc = 4500pF 
0.11 
kHz 
1~ 
Cc = 150pF 
38 
kHz 


10~ 
Cc = 150pF 
27 
kHz 
1mA 
Cc = 50pF 
45 
kHz 
Step 
Response(6) 


Increasing 
Cc = 150pF 
1~t01mA 
11 
~s 
100nA to 1~A 
7 
~s 


10nA to 100nA 
110 
~s 
Decreasing 
Cc= 
150pF 


1mAt01~ 
45 
~s 
1~A to 100nA 
20 
~s 
100nA to 10nA 
550 
~s 


OUTPUT CHARACTERISTICS 
Full Scale Output (FSO) 
t10 
V 
Rated Output 
Vottage 
lOUT = ±5mA 
t10 
V 
Current 
Voor = t10V 
t5 
mA 
Current Limit 
Positive 
12.5 
mA 
Negative 
15 
mA 
Impedance 
0.05 
n 
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SPECIFICATIONS 
(CONT) 


ELECTRICAL 


LOG100JP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 
Rated Voltage 
±15 
VDC 


Operating 
Range 
Derated Pertormance 
±12 
±18 
VDC 


Quiescent 
Current 
±7 
±9 
mA 


AMBIENT 
TEMPERATURE 
RANGE 


Specification 
0 
+70 
°C 
Operating 
Range 
Derated Performance 
-25 
+85 
°C 
Storage 
-40 
+85 
°C 


NOTES: (1) Log Conformity 
Error is the peak deviation from the best-fit straight line of the VOUT vs Log I'N curve expressed 
as a percent of peak-to-peak 
full scale 


output. (2) May be trimmed 
to other values. See Applications 
section. (3) The worst-case 
Total Error for any ratio of 1,/12is the largest of the two errors when 


11and 12are considered 
separately. 
(4) Total Error at other values of K is K times Total Error for K = 1. (5) Guaranteed 
by design. 
Not directly measurable 
due 


to amplifier's 
committed configuration. 
(6) 3dB and transient response are a function of both the compensation 
capacitor and the level of input current. See Typical 
Performance 
Curves. 


Supply 
± 18V 


Internal Power Dissipation 
600mV 
Input Current... 
. 
10mA 
Input Voltage Range 
±18V 


Storage Temperature 
Range 
. 
-40°C 
to +85°C 
Lead Temperature 
(soldering, 
1Os) .. 
..... +300"C 
Output Short-circuit 
Duration 
Continuous 
to ground 
Junction Temperature.. 
...... 175°C 


K, VIDECADE 
CONNECTIONS 


5 
5 to 7 


3 
4 to 7 
1.9 
4and5t07 
1 
3 to 7 
0.85 
3and5t07 
0.77 
3and4t07 
0.68 
3and4and5t07 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


LOG100JP 
14-Pin Hermetic Ceramic DIP 
148(2) 
aoc to +70°C 


NOTES: (1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix C of Burr-Brown IC Data Book. (2) During 1994, the package 
was changed 
from plastic to hermetic 
ceramic. 
Pinout, model number, and 
specifications 
remained 
unchanged. 
The 
metal 
lid of the new package 
is 


internally connected to common, pin 10. 


BURR-BROWNe 
IE:lE:lI 
Burr-Brown Ie Data Book 


12Input 
14 


NC 


NC 


NC 


Common 


-Vcc 


NC 


11Input 


Scale Factor Trim 


A 
ELECTROSTATIC 
J.l!ii,. DISCHARGE SENSITIVITY 


Any integral circuit can be damaged 
by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more 
susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes 


no responsibility 
for the use of this 
information, 
and 
all use of such 
information 
shall 
be entirely at the user's own risk. Prices and specifications are SUbjectto change 
without notice. No patent rights or licenses to any of the circuits described herein are 
implied or granted to any third party. BURR-BROWN does not authorize or warrant 
any BURR-BROWN product for use in life support devices and/or systems. 


BURR - BROWN® 
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Precision 
ANALOG 
MULTIPLIER 


• 
±O.25% 
max 4-QUADRANT 
ACCURACY 


• 
WIDE BANDWIDTH: 
1MHz min, 


3MHz typ 


• 
ADJUSTABLE 
SCALE 
FACTOR 


• 
STABLE 
AND RELIABLE 
MONOLITHIC 
CONSTRUCTION 


• 
LOW COST 


• 
PRECISION 
ANALOG 
SIGNAL 
PROCESSING 


• 
VIDEO SIGNAL 
PROCESSING 


• 
VOLTAGE 
CONTROLLED 
FILTERS 
AND 
OSCILLATORS 


• 
MODULATION 
AND DEMODULATION 


• 
RATIO AND PERCENTAGE 
COMPUTATION 


The MPY534 
is a high accuracy, 
general 
purpose 
four-quadrant 
analog 
multiplier. 
Its accurately 
laser 
trimmed transfer characteristics 
make it easy to use in 


a wide variety 
of applications 
with a minimum 
of 
external 
parts and trimming 
circuitry. 
Its differential 


X, Y and Z inputs allow configuration 
as multiplier, 
squarer, 
divider, 
square-rooter 
and other 
functions 
while maintaining 
high accuracy. 


The wide bandwidth 
of this new design allows accu- 
rate signal processing 
at higher frequencies 
suitable 
for video signal processing. It is capable of performing 
IF and RF frequency mixing, modulation and demodu- 
lation with excellent carrier rejection and very simple 
feedthrough 
adjustment. 


An accurate 
internal voltage reference 
provides 
pre- 


cise setting of the scale factor. The differential 
Z input 
allows user selected scale factors from 0.1 to 10 using 
external feedback 
resistors. 


I(X,-X,) 
(Y,- Y,) 
l 


VOUT: Al 
SF 
- (Z,- 
Z,~ 


BURR-BROWN_ 
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SPECIFICATIONS 


ELECTRICAL 


MPY534J 
MPY534K 
MPY534L 
MPY534S 
MPY534T 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


MULTIPLIER 
I 
I 
PERFORMANCE 
(X, - X,)(Y, 
- Y,) 


Transfer 
Function 
:;: 
+ Z, 
* 


:I: 
* 
10V 


Total Error<') 
(-10V 
~ X, Y $ +10V) 
±1.0 
±0.5 
±0.25 
±1.0 
* 


% 


TA = min to max 
±1.5 
±1.0 
±C.5 
±2.0 
±1.0 
% 


Total Error vs Temperature 
±0.022 
±0.015 
±C.OO8 
±0.02 
±C.01 
"Io1"C 


Scale Factor Error 


(SF = 1O.OOQVNominal)I') 
±0.25 
±0.1 
* 
±0.25 
:;: 
% 


Temperature 
Coefficient 
of 


Scaling Voltage 
±0.02 
±0.01 
±0.005 
±0.02 
±C.005 
"Io1"C 


Supply Rejection (±15V ±1V) 
* 
±0.01 
:;: 
* 
* 
% 


Nonlinearity: 


X (X = 20Vp·p, Y = 10V) 
±0.4 
±0.2 
±0.3 
±C.10 
±0.12 
±0.4 
* 


:;: 
% 


Y (Y = 20Vp-p, X = 10V) 
:;: 
±0.01 
±0.1 
±0.005 
:;: 
* 
* 
* 


% 


Feedthrough(3) 
X (Y Nulled, Y = 20Vp-p 
~, 


50Hz) 
±0.3 
±0.15 
±0.3 
±C.05 
±0.12 
±0.3 
* 
* 


% 


Y (X Nulled, Y = 20Vp·p 
50Hz) 
* 


±0.01 
±0.1 
±C.003 
:;: 
* 


:;: 
:;: 
% 


Output Offset Vollage 
±5 
±30 
±2 
±15 
:;: 
±10 
±5 
±30 
>.: 
* 


mV 
Output Offset Voltage Drift 
200 
100 
* 


500 
300 
~Vf'C 


DYNAMICS 
Small Signal BW, 
~ 
(VOUT = O.1Vrms) 
:;: 
<- 
1 
3 
* 
* 


:;: 
* 
* 
* 


MHz 
M 
1% Amplitude 
Error 
it) 


(CLQAD= l00QpF) 
* 


50 
:;: 
* 
* 


kHz 
> 
Slew Rate (VOUT = 20Vp-p) 
* 


20 
:;: 
* 


:;: 
VI~s 
Settling Time 
a. 


(to 1%, tNOUT = 20V) 
:;: 
2 
::: 
* 
',' 
~s 
:E 
NOISE 
Noise Spectrat Density: 
SF = 10V 
* 
O.B 
* 
* 
* 
~V/v'Hz 


Wideband 
Noise: 
f = 10Hz to 5MHz 
* 


1 
* 
* 
* 
mVrms 
f = 10Hz to 10kHz 
<- 
90 
:;: 
<- 
:;: 
~Vrms 


OUTPUT 
en 


Output Voltage Swing 
* 
±11 
* 
* 


:;: 
V 
Z 


Output Impedance 
(I $ 1kHz) 
* 


0.1 
:;: 
* 
* 


il 
0 
Output Short Circuit Current 
i= 
(RL = O. TA = min to max) 
:;: 
30 
* 
* 


:;: 
mA 
Amplifier 
Open Loop Gain 
(J 


(I = 50Hz) 
* 
70 
* 
* 
* 
dB 
Z 
INPUT AMPLIFIERS 
::> 
(X, Y and Z) 
LL 
Input Voltage Range 


Differential 
VJN (VCM 
= 0) 
* 


±12 
* 


<- 
* 
V 
...J 


Common·Mode 
V1N 
* 
±10 
:I: 
:I: 
* 
V 
c:r: 


(VOIFF = 0) (see Typical 
Performance 
Curves) 
(J 
Offset Voltage X, Y 
±5 
±20 
±2 
±10 
',' 
* 


±5 
±20 
* 
* 
mV 
W 
Offset Voltage Drift X, Y 
100 
50 
* 


100 
',' 
~Vf'C 
a. 


Offset Voltage Z 
±5 
±30 
±2 
±15 
:I: 
±10 
±5 
±30 
:I: 
::: 
mV 
Offset Voltage Drift Z 
200 
100 
* 


500 
300 
~VloC 
en 


CMRR 
60 
80 
70 
90 
* 
* 
60 
BO 
::: 
* 
dB 
Bias Current 
* 
.,' 
0.8 
2.0 
* 
* 
* 
* 
* 
* 


~A 
Offset Current 
* 
0.1 
0.05 
0.2 
* 
2.0 
* 


2.0 
~ 


Differential 
Resistance 
* 


10 
::: 
* 


'.' 
Mil 


DIVIDER 
PERFORMANCE 
Transfer 
Function (Xl> 
X2) 
* 


10V(Z,-z,)+y 
(X, - X,) 
, 


Total Error<l) 
(X ~ 10Y, -10Y 
"Z 


$ +10V) 
±C.75 
±0.35 
±C.2 
±0.75 
* 
% 


(X - 1V, -lV 
$ Z 


$+1V) 
±2.0 
±1.0 
±C.B 
±2.0 
* 


% 


(0.1V" 
X ~ 10V, 
-10V 
~ Z $ 10V) 
±2.5 
±1.0 
±C.B 
±2.5 
* 
% 


BURR - BROWN_ 
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SPECIFICATIONS 
(CONT) 


ELECTRICAL 


MPY534J 
MPY534K 
MPY534L 
MPY534S 
MPY534T 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


SQUARE 
PERFORMANCE 
Transfer 
Function 
* 


(X.- 
)(,>" 
* 
* 
* 
---,ov+z, 


Talal Enor (-10V 
,;; X S 10V) 
0.6 
I ±O.3 I 
±O2 
±O.6 
* 
% 


SQUARE-ROOTER 
I 
PERFORMANCE 
~10V(Z, 
Z,) + X, 
Transfer 
Function (Z. S z,) 
* 
* 
* 
* 
Total E~I) 
(W S Z S 10V) 
±1.0 
±O.5 
±O25 
±1.0 
±O.5 
% 


POWER SUPPLY 
Supply Voltage: 


Raled Performance 
* 


±15 
* 
* 
* 
VDC 
Operating 
* 
* 
±8 
±18 
* 
* 
* 
±20 
* 
±20 
VDC 
Supply CurrenL Quiescenl 
* 
* 
4 
6 
* 
* 
* 
* 
* 
* 
mA 


TEMPERATURE 
RANGE 
Operating 
* 
* 
0 
+70 
* 
* 
-55 
+125 
-55 
+125 
"<: 
Storage 
* 
* 


~5 
+150 
* 
* 
* 
* 
* 
* 
"<: 


* Specifocalions same as MPY534K. 


NOTES: (1) Figures given are percent ot full scale, ±10V (i.e., 0.01% = lmV). 
(2) May be reduced 
to 3V using extemal 
resislor between -Vs and SF. (3) Irreducible 
componenl 
due 10nonlinearity; 
excludes eftect ot oftsels. 


PARAMETER 
MPY534J, 
K, L 
MPY534S, T 


Power Supply Voltage 
±18 
±20 
Power Dissipabon 
50DmW 
* 
Output Short-Circuil 
10 Ground 
Indefinite 
* 
Input Voltage (all X, Y and Z) 
±vs 
* 
Operating Temperature 
Range 
0"<: 10 +70"<: 
-55"<: 10 + 125"<: 
Storage Temperature 
Range 
~"<: 
10 +150"<: 
* 
Lead Temperature 
(soldering, 
1OS) 
+300°C 
* 


#> 
ELECTROSTATIC 
iil DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


Y, 


Y, 
7 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERl'! 
RANGE 


MPV534JD 
ceramic 
DIP 
169 
O"C 10+7O"C 
MPY534JH 
Metal TQ.l 00 
007 
O"C 10+7O"C 


MPY534KD 
ceramic 
DIP 
169 
O"C 10+7O"C 


MPV534KH 
Metal TQ.l00 
007 
O"C 10+70"C 
MPY534LD 
ceramic 
DIP 
169 
O"C 10+70"C 
MPY534LH 
Metal TQ.l 00 
007 
O"Cto +70"C 
MPV534SD 
ceramic 
DIP 
169 
-55"<: 10+125"<: 
MPY534SH 
Melal TQ.l 00 
007 
-55"<: 10+125"<: 
MPV534TD 
ceramic 
DIP 
169 
-55"<: to +125"<: 
MPY534TH 
Metal TQ.l 00 
007 
-55"<: to +125"<: 


The information provkted herein is believed to be reliabte; Oowe-ver,BURR· 
BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR- 
BROWN assumes no responsibility 
for the use ot this infonnation, 
and all use 
01 such 
information 
shall 
be entirely 
al 
the usefs 
own 
risk. 
Prices 
and 
specifications 
are subject 10change wi1hout notice. No palent rights or licenses 
10any oIlhe 
circuits described herein are implied or granted 10any third party. 
BURR-BROWN 
does nol aUlhorize or warranl any BURR-BROWN 
product for 
use in lite support devices and/or systems. 
DURR 
- BROWN_ 
Burr-Brown Ie Data Book IE3E31 
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Wide Bandwidth 
SIGNAL MULTIPLIER 


• 
WIDE BANDWIDTH: 
75MHz - 
Current 
Output 
30MHz - 
Voltage 
Output 


• 
LOW NOISE 
• 
LOW FEEDTHROUGH: 
-GOdB (5MHz) 


• 
GROUND-REFERRED 
OUTPUT 


• 
LOW OFFSET 
VOLTAGE 


The 
MPY600 
is a wide-bandwidth 
four-quadrant 
signal multiplier. 
Its output 
voltage 
is equal to the 
algebraic 
product of the X and Y input voltages. For 
signals 
up to 30MHz, 
the on-board 
output 
op amp 
provides 
the complete 
multiplication 
function 
with a 


low-impedance 
voltage 
output. 
Differential 
current 
outputs extend multiplier 
bandwidth 
to 75MHz. 


The MPY600 offers improved performance 
compared 
to common 
semiconductor 
modulator 
or multiplier 
circuits. It can be used for both two-quadrant 
(voltage- 
controlled 
amplifier) 
and 
four-quadrant 
(double- 
balanced) 
applications. 
While 
previous 
devices 
required cumbersome 
circuitry for trimming, 
balance 
and level-shifting, 
the MPY600 
requires 
no external 
components. 
A single external resistor can be used to 
program 
the conversion 
gain for optimum 
spurious- 
free dynamic range. When used as a modulator, carrier 
feed through measures --{jOdBat 5MHz. 


Differential 
X, Y and Z inputs can be connected 
in a 
variety 
of useful 
configurations, 
including 
squarer, 
divider, 
and square-rooter 
circuits. 
The MPY600 
is 


available in l6-pin plastic DIP, specified for the indus- 
trial temperature 
range. 


• 
MODULATOR/DEMODULATOR 


• 
VIDEO 
SIGNAL 
PROCESSING 


• 
CRT GEOMETRY 
CORRECTION 


• 
CRT FOCUS CORRECTION 


• 
VOLTAGE-CONTROLLED 
CIRCUITS 


x,:t>J Multiplier 
Core 
X, 
- 


X 


::~+ 


Ry 


Ry 


BURR-BROWN" 
IElElI 
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SPECIFICATIONS 


MPV600AP 


SPECIFICATION 
CONOmONS 
MIN 
TYP 
MAX 
UNITS 


INPUTS (X, V, Z) 
Full-Scale 
Differential 
Input 


X,-X2 
±1 
V 


Y'·Y2 
±2 
V 
Z"z, 
±2 
V 
Input Voltage 
Range 
±2.2 
V 


Differential 
Input Range 
±2.5 
V 
Input Impedance 
100 111.5 
kn II pF 


Inpul Offset Voltage 
±a.5 
±5 
mV 
Drift 
25 
~vrc 
CMRR 
VCM = ±2V 
70 
dB 
PSRR 
70 
dB 
Input Bias Current (X, V) 
+15 
~ 
Z Input 
-15 
~A 


VOLTAGE 
OUTPUT 


(X,-X,j(V,-V,j 


Transfer Function 
Vo = 
2 
+ Z, 
V 


Total 
Multiplier 
Error(1) 
-lV 
S X S 1V, -2V s V s 2V 
±15 
±25 
mV 
-2V:s: X:S: 2V, -2V:s: Y:$ 
2V 
±25 
mV 
Gain Error 
±1 
% 


Gain Temperature 
Drift 
±2oo 
ppm/"C 
Power Supply Rejection 
Vs = ±4 to ±6V 
70 
dB 


Noise 
f = 1kHz to 30MHz 
120 
nVl 
Hz 
Output Voltage 
Swing 
RL = lOOn 
±2.2 
±3 
V 
Output Current 
±22 
±30 
mA 
Short-Circuit Limit 
50 
mA 
Bandwidth 
Small Signal 
30 
MHz 
Slew Rate 
150 
VI~s 
Settling Time to 0.1 % 
4V Step 
150 
ns 
Differential 
Gain Error 
3.58MHz, 
0 to 0.7V 
0.2 
% 


Differential 
Phase 
Error 
3.58MHz, 
0 to O.N 
0.2 
Degrees 
Capacitive Load, Max 
Stable Operation 
100 
pF 
Feedthrough, 
X 
X = OdBm, f = 500kHz; V Nulled 
-65 
dB 


X = OdBm, f = 5MHz; V Nulled 
-60 
dB 


Feedthrough. Y 
V = OdBm, f = 500kHz; X Nulled 
-70 
I' 


dB 


V = OdBm, I = 5MHz; X Nulled 
-50 
dB 


Distortion, X 
X = OdBm, f = 500kHz, V = 2V 
-60 
dB 


X = OdBm, f = 5MHz, V = 2V 
-55 
dB 
Distortion, Y 
V = OdBm, f = 500kHz, X = 2V 
-65 
dB 
V = OdBm, f = 5MHz, X = 2V 
-55 
dB 


CURRENT 
OUTPUT 
Transfer 
Function 
610 = (X, - X,)( V, - V,)/1000 
A 


Total Multiplier Error<') 
-1V < X S lV, -2V S V s 2V 
±20 
±80 
~ 
-2V < X < 2V, -2V < V < 2V 
±80 
~ 
Gain Error 
±1 
% 


Gain Temperature Drift 
±2oo 
ppmfOC 


Power Supply Rejection 
Vs = ±4 to ±6V 
50 
dB 
Noise, Output 
100 
pA/>/Hz 


Voltage Compliance Range 
±2.5 
V 


Peak Output Current 
5 
mA 


Noise, Input-Referred 
f = 1kHz to 75MHz 
50 
nV/>/Hz 


Bandwidth, Small-Signal 
75 
MHz 
Settling Time to 0.1% 
4mA Slep 
150 
ns 


Feedthrough, X 
X = OdBm, I = 1MHz; V Nulled 
-65 
dB 


X = OdBm, f = 10MHz; V Nulled 
-45 
dB 
Feedthrough, Y 
V = OdBm, f = 1MHz; X Nulled 
-75 
dB 


V = OdBm, f = 10MHz; X Nulled 
-55 
dB 
Distortion, X 
X = OdBm, f = 1MHz, V = 2V 
-55 
dB 


X = OdBm, f = 10MHz, V = 2V 
-50 
dB 
Distortion, Y 
V = OdBm, f = 1MHz, X = 2V 
-65 
dB 


V = OdBm, f = 10MHz, X = 2V 
-50 
dB 


POWER SUPPL V 
Rated Performance 
±5 
V 
Operating 
±4.75 
±8 
V 


Current 
±30 
±35 
mA 


TEMPERATURE 
RANGE 


Specified Temperature Range 
-25 
+85 
·C 
Storage Temperature Range 
-40 
+125 
·C 
Thermal Resistance. 8J.A 
50 
·Ctw 


BURR-BROWN_ 


Burr-Brown 
Ie Data Book 
1E3E31 
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(USA Only) 


ABSOLUTE 
MAXIMUM 
RATINGS 


Supply Voltage 
±18V 


Input 
Voltage 
Range 
_. 
. 
±VS 


Op Amp Output Current. 
. 
l00mA 


Operating 
Temperature._ 
+125°C 
Storage 
Temperature 
+1500C 


Junction Temperature 
+1500C 


Lead 
Temperature 
(soldering, 
105) 
+3O()OC 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


MPY600AP 
16·Pin Plastic DIP 
180 
-25°C to +85°C 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PIN CONFIGURATION 


Top View 
DIP 


Voltage Output 
Vo 
Ip 
+Current 
Output 


2, 
Input 
Z, 
IN 
-Current Output 


Z, Input 
Z, 
NC 
NC 


Y, Input 
Y, 
X, 
X, Input 


Y-GainAdj. 
Ry 
NC 
NC 


Y-GainAdj. 
Ry 
NC 
NC 


Y, Input 
Y, 
X, 
X,lnput 


+Vs Power 
+Vs 
-Vs 
-Vs 
Power 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR-BRQWN® 
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Wide Bandwidth 
PRECISION 
ANALOG 
MULTIPLIER 


• 
WIDE BANDWIDTH: 
10MHz typ 


• 
±O.5% MAX FOUR-QUADRANT 
ACCURACY 


• 
INTERNAL 
WIDE-BANDWIDTH 
OP AMP 


• 
EASY TO USE 


• 
LOW COST 


• 
PRECISION 
ANALOG 
SIGNAL 
PROCESSING 


• 
MODULATION 
AND DEMODULATION 


• 
VOLTAGE-CONTROLLED 
AMPLIFIERS 


• 
VIDEO SIGNAL 
PROCESSING 


• 
VOLTAGE-CONTROLLED 
FILTERS 
AND 
OSCILLATORS 


The MPY634 
is a wide bandwidth, 
high accuracy, 
four-quadrant 
analog multiplier. 
Its accurately 
laser- 


trimmed multiplier 
characteristics 
make it easy to use 


in a wide variety of applications 
with a minimum 
of 
external parts, often eliminating 
all external trimming. 


Its differential 
X, Y, and Z inputs allow configuration 


as a multiplier, 
squarer, 
divider, 
square-rooter, 
and 


other functions 
while maintaining 
high accuracy. 


The wide bandwidth 
of this new design allows signal 
processing 
at IF, RF, 
and 
video 
frequencies. 
The 


internal 
output 
amplifier 
of the 
MPY634 
reduces 


design complexity 
compared 
to other high frequency 


multipliers 
and 
balanced 
modulator 
circuits. 
It is 
capable 
of performing 
frequency 
mixing, 
balanced 
modulation, 
and demodulation 
with excellent 
carrier 


rejection. 


An 
accurate 
internal 
voltage 
reference 
provides 


precise setting of the scale factor. The differential 
Z 


input allows user-selected 
scale factors from 0.1 to 10 


using external feedback 
resistors. 


Transfer 
Function 


Vour = A px,-x,~;,-Y,) 
- (Z,- 
Z,)] 


Precision 
Output 
Op Amp 
The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 


assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no 


responsibility 
for the use 01 this information, 
and aU use of such 
information 
shall 
be 


entirely 
at the user's 
own risk. Prices 
and specifications 
are subject 
10 change 
without 


notice. 
No patent 
rights or licenses 
to any of the circuits 
described 
herein 
are 
implied 


or granted 
10 any third party. 
BURA-BROWN 
does not authorize 
or warrant 
any BUAR· 


BROWN 
product 
for use 
in life support 
devices 
and/or 
systems. 
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SPECIFICATIONS 


MPY634KP/KU 
MPY634AM 
MPY634BM 
MPY634SM 


MODEL 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


MULTIPLIER 
I 
I 
PERFORMANCE 
(X, - X,) (Y,- 
Y,) 


Transfer Function 
* 
+l" 
* 


<- 


Total Error(1) 
10V 


(-10V ~ X, Y ~ +10V) 
±2.0 
±1.0 
±0.5 
* 
% 


T,. = min to max 
±2.5 
±1.5 
±1.0 
±2.0 
% 


Total Error vs Temperature 
±0.03 
±0.022 
±0.015 
±0.02 
"Iorc 
Scale Factor Error 
(SF = 1O.OOOVNominal)I') 
±0.25 
±0.1 
* 
* 
% 


Temperature 
Coefficient of 


Scaling Voltage 
±0.02 
±0.01 
±0.01 
* 
"/orc 
Supply Rejection (±15V ± 1V) 
* 
±0.01 
* 
* 
% 
Nonlinearity 
X (X = 20Vp-p, Y = 10V) 
* 
±0.4 
0.2 
±0.3 
* 


% 


Y (Y = 20Vp-p, X = 10V) 
* 
±0.01 
* 
±0.1 
* 


% 


Feedthrough{3j 


X (Y Nulled, X = 20Vp-p, 50Hz) 
* 
±0.3 
±0.15 
±0.3 
* 
% 
Y (X Nulled, Y = 20Vp-p, 50Hz) 
* 
±0.01 
* 
±0.1 
* 
% 


Both Inputs (500kHz, 1Vrms) 
Unnul1ed 
40<4) 
50 
45 
55 
* 
60 
* 
* 


dB 


Nulled 
55{4j 
60 
55 
65 
60 
70 
<- 
* 
dB 


Output Offset Voltage 
±50 
±100 
±5 
±30 
* 
±15 
* 
* 


mV 
Output Offset Vottage Dritt 
* 
±200 
±100 
* 
±500 
~Vf'C 


DYNAMICS 
Small Signal BW, 
(VoUT= O.1Vrms) 
6(4) 
* 
8 
10 
* 
* 


6 
:;: 
MHz 
~ 
1% Amplitude 
Error 


(CLoAO= 1000pF) 
* 


100 
:I: 
* 
kHz 
M 
CO 
Slew Rate (VOUT = 20Vp-p) 
* 
20 
* 
* 
VI~s 
> 
Settling Time 
(to 1%, t>.VOUT = 20V) 
* 
2 
* 
* 
~ 
a. 


NOISE 
:= 
Noise Spectral Density: 


SF = 10V 
* 
0.8 
::: 
* 


~Vlv'Hz 
Wideband 
Noise: 
f = 10Hz to 5MHz 
* 


1 
* 


:;: 
mVrms 
f = 10Hz to 10kHz 
* 
90 
* 
* 


JlVrms 


OUTPUT 
en 


Output Voltage Swing 
* 


±11 
* 
* 
V 
Z 


Output Impedance 
(f S 1kHz) 
* 
0.1 
* 
* 
Q 
0 
Output Short Circuit Current 
(AL = 0, T A = min to max) 
* 
30 
* 
* 


mA 
i= 


Amplifier Open Loop Gain 
0 
(I = 50Hz) 
* 
85 
:I: 
* 


dB 
Z 


INPUT AMPLIFIERS 
(X, Y and Z) 
;:) 


Input Voltage Range 
LL 


Differential V1N (VCM = 0) 
* 
±12 
* 
* 


V 


Common-Mode 
V IN (V DIFF = 0) 
* 
±10 
* 
* 
V 
..J 


(see Typical Performance 
Curves) 
« 


Offset Voltage X, Y 
±25 
±100 
±5 
±20 
±2 
±10 
* 
* 


mV 
0 
Offset Voltage Drift X, Y 
200 
100 
50 
::: 
~Vf'C 


Offset Voltage Z 
±25 
±100 
±5 
±30 
±2 
±15 
::: 
* 


mV 
W 


Offset Voltage Drift Z 
* 
200 
100 
500 
~Vf'C 
C. 


CMRR 
* 
* 
60 
80 
70 
90 
::: 
* 


dB 
en 


Bias Current 
* 
* 
0.8 
2.0 
* 
* 
* 
* 
~A 


Offset Current 
* 
0.1 
::: 
::: 
2.0 
~A 


Differential Resistance 
* 


10 
* 
::: 
MQ 


DIVIDER PERFORMANCE 
(Z,-Z,) 


Transfer Function (Xl> 
X2) 
::: 
10V---+Y, 
* 


:I: 


Total Error(1) untrimmed 
(X,-X,) 


(X = 10V, -10V 
S Z ~ +10V) 
1.5 
I ±0.75 I 
±0.35 
±0.75 
"10 
(X= 
1V,-1V~Z~+1V) 
4.0 
±2.0 
±1.0 
* 


"10 
(O.1VS X ~ 10V, -10V 
~Z ~ 10V) 
5.0 
±2.5 
±1.0 
* 
% 


SQUARE 
PERFORMANCE 
(X,-X,), 


Transfer Function 
* 
~+Z, 
* 
* 


Total Error (-10V ~ X ~ 10V) 
±1.2 
I 
±0.6 
I 
±0.3 
* 


"10 
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SPECIFICATIONS (CONT) 


At T. = +25"C and Vs = ±I5VDC, 
unless othelWise noted. 


MPY634KPIKU 
MPY634AM 
MPY634BM 
MPY634SM 


MODEL 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


SQUARE-ROOTER 
~10V (Z, 
Z,) +lC., 


PERFORMANCE 
Transfer Function (Z, S Z:.) 
* 
* 
* 
Total Erro~'1 (IV S Z S 10V) 
±2.0 
±1.0 
±D.5 
* 
% 


POWER SUPPLY 
Supply Voltage: 


Rated Perfonnance 
* 
±15 
* 
* 
VDC 
Operating 
* 
* 


±8 
±18 
* 
* 
* 


±20 
VDC 
Supply Curren~ Quiescent 
* 
* 


4 
6 
* 
* 
* 
* 


mA 


TEMPERATURE 
RANGE 
SpecifICation 
*"5) 
*"5) 
-25 
+85 
* 
* 


-55 
+125 
'C 
Siorage 
-40 
+85 
~ 
+150 
* 
* 
* 
* 
'C 
* Specifocation same as MPY634AM. 


NOTES: (1) Figures given are percent of full scale, ±10V (i.e., 0.01% = lmV). 
(2) May be reduced to 3V using extemal resistor between -Vs and SF. (3) Irreducible 


component 
we 
to nonlinearity; 
exdudes 
efled 
of offsets. (4) KP grade only. (5) KP grade only. O'C to +70'C for KU grade. 


lC.,lnput 


NC 


PARAMETER 
MPY634AMlBM 
MPY634KPIKU 
MPY634SM 


Power Supply Voltage 
±18 
* 
±20 
Power Dissipation 
SOOmW 
* 
* 
Output Short-arcu~ 
to Ground 
Indefin~ 
* 
* 
Input Voltage ( all X. 


Y and Z) 
±vs 
* 
* 
Temperature 
Range: 


Operating 
-25"C/+85"C 
* 


-55"C/+125"C 
Storage 
-65'C1+ l5O"C 
-40"C/+85"C 
* 
Lead Temperature 
(soldering, 
IDs) 
+300°C 
* 
* 
SOIC 'KU' Package 
+260°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI" 


MPY634KP 
14-Pin PDIP 
010 
MPY634KU 
16-Pin sole 
211 


MPY634AM 
TO-I 00 
007 
MPY634BM 
TO-IOO 
007 


MPY634SM 
TO-l 00 
007 


MPY634 
( 
) 
Basic Model Number 
=r-- 
T 


Performance 
Gradell)--------~ 
K: -25"C 
to +85'C 
CU' package O'C to +7O'C) 
A: -25'C 
to +85'C 
B: -25'C 
to +B5'C 
S: -55'C 
to +125'C 


Package Code 
-------------' 
M: TO-I 00 Metal 
P: Plastic 14-pin DIP 
U: 16-pin SOIC 


NOTE: (1) Perfonnance 
grade identifier may not be marked on the SOIC 
package; a blank denotes "K" grade. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated 
circuit can be damaged 
by ESD. Burr-Brown 
recom- 


mends that all integrated 
circuits be handled with appropriate 
precau- 
tions. Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage 
can range 
from 
subtle 
performance 
degradation 
to 
complete 
device 
failure. 
Precision 
integrated 
circuits 
may be more 
susceptible 
to damage because very small parametric 
changes 
could 
cause the device not to meet its published 
specifications. 
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Wide-Bandwidth, 
DC RESTORATION CIRCUIT 


• 
PROPAGATION 
DELAY: 
2.2ns 


• 
BANDWIDTH: 
OTA: 750MHz 
Comparator: 
280MHz 


• 
LOW INPUT BIAS CURRENT: -o.3~ 


• 
SAMPLElHOLD 
SWITCHING 
TRANSIENTS: 
+1/-7mV 


• 
SAMPLElHOLD 
FEEDTHROUGH 
REJECTION: 
100dB 


• 
CHARGE 
INJECTION: 
40fC 


• 
HOLD COMMAND 
DELAY TIME: 3.8ns 


• 
TTLlCMOS 
HOLD CONTROL 


The SHC615 
is a complete 
subsystem 
for very fast 
and precise DC restoration, 
offset clamping, 
and low 
frequency 
hum suppression 
of wideband amplifiers or 
buffers. 
Designed 
to stabilize 
the 
performance 
of 
video signals, 
it can also be used a~a samplelhold 
amplifier, 
high-speed 
integrator, 
or peak detector 
for 
nanosecond 
pulses. 
A 
wideband 
Operational 
Transconductance 
Amplifier 
(OT A) with a high-im- 
pedance cascode 
current source output and fast sam- 
pling comparator 
set a new standard 
for high-speed 
applications. 
Both can be used as stand-alone 
circui ts 
or combined 
to form a more complex signal process- 
ing stage. The self-biased, 
bipolar OTA can be viewed 
as an ideal voltage-controlled 
current 
source and is 


.-Control 
7 


SIH 
10 
In+ 


SIH 
11 
In- 


• 
BROADCASTIHDTV 
EQUIPMENT 


• 
TELECOMMUNICATIONS 
EQUIPMENT 


• 
HIGH-SPEED 
DATA ACQUISITION 


• 
CAD MONITORs/CCD 
IMAGE 
PROCESSING 


• 
NANO SECOND PULSE INTEGRATOR! 
PEAK DETECTORS 


• 
PULSE CODE MODULATOR! 
DEMODULATOR 


• 
COMPLETE 
VIDEO DC LEVEL 
RESTORATION 


• 
SAMPLElHOLD 
AMPLIFIER 


optimized 
for low input bias current. 
The sampling 
comparator 
has two identical 
high-impedance 
inputs 
and a current source output optimized 
for low output 
bias current and offset voltage; it can be controlled 
by 
a TTL-compatible 
switching 
stage 
within 
a few 
nanoseconds. 
The transconductance 
of the OT A and 
sampling 
comparator 
can be adjusted 
by an external 
resistor, 
allowing 
bandwidth, 
quiescent 
current, 
and 
gain tradeoffs 
to be optimized. 


The SHC615 is available in SO-14 surface mount and 
14-pin plastic 
DIPs, 
and is specified 
over the ex- 
tended temperature 
range of --40°C to +85°C. 


.----------- 
, 
' 


L ~~~.; 
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I 
SHC615AP, 
AU 
I 


PARAMETER 
CONDITIONS 
IIIIN 
TYP 
IIIAX 
UNITS 


OFFSET VOLTAGE, 
V.BtVB=O 
Initial 
8 
±40 
mV 
vs Temperature 
40 
~Vf'C 
vs Supply (tracking) 
Vex;= ±4.5V to ±5.5V 
50 
55 
dB 


Il-INPUT 
BIAS CURRENT 
Initial 
-<1.3 
:Ill.9 
IlA 
vs Temperature 
- 
1 
nArC 


CoOUTPUT BIAS CURRENT,Ie 
Bl VB = 0 
Initial 
-200 
-77 
+100 
~A 


B-INPUT IIIIPEOANCE 
4.4 
Mn 


•••PUTNOISE 
Voltage Noise Density. B-to-E 
lour = lOOl<Hz to 100MHz 
2.2 
nVNHz 
Voltage Noise Density. B-to-C 
lour = 100kHz to 100MHz 
4.5 
nVNHz 


INPUT VOLTAGE 
RANGE 
±3.4 
V 


OUTPUT 
Output Voltage Compliance 
±3.2 
V 
C-Current Output 
±18 
±20 
mA 
E-Current Output 
±18 
±20 
mA 
C-Outputlmpedance 
0.5 
Mn 
E-OUtput Impedance 
12 
n 
Open-Loop 
Gain 
96 
dB 


TRANSCONOUCTANCE 
Small Signal, <200rnv 
70 
mNV 


The information 
provtded herein is belteved to be reliable; however, 
BURR-BROWN 
assumes no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this infonnation. 
and all use of such infoonation 
shall be entirely at the user's own risk. Pnces and specifications 
are 
subject to change without notice. No patent lights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURA-BROWN 
does not authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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DC SPECIFICATIONS 
(CONT) 


SHC615AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


COMPARATOR 


INPI1T BIAS CURRENT 
Initial 
1.0 
±5 
JJA 


vs Temperature 
-2.3 
nArC 


C()UTP\1T 
BIAS CURRENT 
Inijial 
±10 
±SO 
JJA 


YS Temperature 
±13 
nAJOC 


INPI1T IMPEDANCE 
Inpullmpedance 
0.2 
loin 


INPI1T NOISE 
Voltage Noise Density 
foor = 100kHz to l00MHz 
5 
nVNHz 


INPUT VOLTAGE 
RANGE 


Input Voltage Range 
±3.0 
V 
Common-Mode 
Input Range 
±32 
V 


OUTP\1T 
Output Voltage Compliance 
±3.5 
V 
e-Current 
Output 
±2.5 
±32 
mA 
C-Output Impedance 
620112 
knll 
pF 
Open-Loop 
Gain 
83 
dB 


TRANSCONDUCTANCE 
Transconductance 
22 
mAN 


HOLD CONTROL 
Logic 1 Voltage 
+2 
+Vcc+O·6 
V 
it) 
Logic 0 Voltage 
0 
0.8 
V 
""'" 
Logic 1 Current 
V Hold Control = 5.0V 
1 
JJA 
CD 
Logic 0 Current 
V Hold Control = 0.8V 
0.05 
JJA 
0 


TRANSFER 
CHARACTERISTICS 
::r:: 
Charge Injection 
Tracl<-To-Hold 
40 
fC 
en 
Feedthrough 
Rejection 
Hold Mode 
-100 
dB 


COMPLETE 
SHC615 


POWER SUPPLY 
Rated Voltage 
±5 
V 
Derated Perfonnance 
±4.5 
±5.5 
V 
en 
Quiescent Current 
Ra=300n 
±12 
±15 
±18 
mA 
Quiescent Current Range 
Programmable 
(Useful Range) 
±3ta±36 
mA 
Z 


TEMPERAllIRE 
RANGE 
0 
Operating 
-40 
+85 
"C 
i= 
Storage 
-40 
+125 
"C 
0 
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AC SPECIFICATIONS 


I 
SHC615AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
DOMAIN 


OTA 


LARGE-SIGNAL 
BANDWIDTH 
Voor = 5.0Vp-p 
430 
MHz 


(-3dB), 
(B-Io-E) 
Voor = 2.8Vp-p 
540 
MHz 
Voor = 1.4Vp-p 
620 
MHz 


SMALL·SIGNAL 
BANDWIDTH 
B-To-E 
Voor = 0.2Vp-p 
520 
MHz 


DIFFERENTIAL 
GAIN (80 TD-E) 
f = 4.43MHz, Voor = 0.7Vp-p, 


Ac= 1S00 
1.8 
% 


RL = 5000 
0.1 
% 


DIFFERENTIAL 
PHASE 
,= 4.43MHz, Voor = O.7Vp-p, 


RL = 1S00 
0.07 
. 


(B-t<rE) 
RL =5000 
0.01 
. 


HARMONIC 
DISTORTION 
(80 TO-E) 
f = 3OMHz, Voor = 1.4Vp-p 
Second Hannonic 
-so 
dBc 
Third Hannonic 
--46 
dBc 


LARGE 
SIGNAL 
BANDWIDTH 


(-3dB), 
(B-to-C) 
Voor = 5.0Vp-p 
2SO 
MHz 
Voor = 2.8Vp-p 
580 
MHz 
Voor = 1.4Vp-p 
7SO 
MHz 


SMALL 
SIGNAL 
BANDWIDTH 
B-to-C 
Voor = 02Vp-p 
680 
MHz 


COMPARATOR 
Sample Mode 


BANDWIDTH 
loor = 4mAp-p 
240 
MHz 


(-3dB) 
lour = 2mAp-p 
270 
MHz 


lour = 1mAp-p 
280 
MHz 


TIME DOMAIN 


OTA 


RISE TIME 
2Vp-p Step, 10% to 90% 


B-t<rE 
1.1 
os 


B-to-C 
1.2 
os 


SLEW RATE 
2Vp-p, B-t<rE 
1800 
VltJS 
B-to-C 
1700' 
VI~s 


5Vp-p,B-t<rE 
3300 
VI~s 
B-to-C 
3000 
VltJS 


COMPARATOR 


RISE TIME 
10% to 90%, Ac = son. loor = ±2mA 


(Sample Mode) 
c..o.o = 1pF 
2.5 
os 


SLEW RATE 
10% to 90%, Ac = SOn. loor = ±2mA 


(Sample Mode) 
c..o.o = 1pF 
0.95 
mAIns 


DYNAMIC 
CHARACTERISTICS 
Propagation 
Delay Ttme 
"""" 
Voo =200mV 
2.2 
os 
Propagation 
Delay TIme 
lpOL' Voo = 200mV 
2.15 
os 


Delay TIme 
Sample-t<rHoid 
3.8 
ns 


HoId-t<rSample 
3.0 
os 


BURR-BROWNe 
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Power Supply Voltage (±Veel 
±6V 
Input Voltagel') 
±Vcc ±O.7V 
Operating 
Temperature 
--4O"C to +85°C 
Storage Temperature 
.....................................•................ 
-40°C 
to + 1250C 
Junction 
Temperature 
+ 1 SOOC 
Lead Temperature 
(soldering, 
108) 
+300OC 
Hold Control 
---1l.5Vto +Vcc +{J.7V 


NOTE: (1) Inputs are internally diode-damped 
to ±Vcc. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


SHC615AP 
Plastic 14-Pin DIP 
010 
--40"Cto 
+ll5°C 
SHC615AU 
SO 14-Lead Surface-Mount 
235 
--4O"C to +ll5°C 


BURR 
- BROW'N • 
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A ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 


propriate precautions. 
Failure to observe proper handling and 


installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuit~ may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 
II 


BURR - BROWN® 
113131 


• 
VERSATILE- 
LOW-PASS, 
HIGH-PASS 
BAND-PASS, 
BAND-REJECT 


• 
SIMPLE 
DESIGN 
PROCEDURE 


• 
ACCURATE 
FREQUENCY 
AND Q- 
INCLUDES 
ON CHIP 1000pF ±O.5% 
CAPACITORS 


The UAF42 is a universal 
active filter which can be 
configured 
for a wide range of low-pass, 
high-pass, 


and band-pass 
filters. It uses a classical state-variable 
analog 
architecture 
with an inverting 
amplifier 
and 
two integrators. The integrators include on-ehip lOOOpF 
capacitors 
trimmed 
to 0.5%. This solves one of the 
most 
difficult 
problems 
of 
active 
filter 
design- 
obtaining 
tight tolerance, 
low-loss capacitors. 


A DOS-eompatible 
filter design program allows easy 
implementation 
of 
many 
filter 
types 
such 
as 
Butterworth, 
Bessel, 
and Chebyshev. 
A fourth, 
un- 
committed 
FET-input 
op amp (identical 
to the other 


• 
TEST 
EQUIPMENT 


• 
COMMUNICATIONS 
EQUIPMENT 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISmON 
SYSTEMS 


• 
MONOLITHIC 
REPLACEMENT 
FOR UAF41 


three) can be used to form additional 
stages, or for 
special 
filters 
such 
as 
band-reject 
and 
Inverse 
Chebyshev. 


The classical 
topology 
of the UAF42 
forms a time- 
continuous 
filter, free from the anomalies 
and switch- 


ing 
noise 
associated 
with 
switched-capacitor 
filter 
types. 


The UAF42 
is available 
in l4-pin 
plastic 
DIP and 
SOL-16 surface-mount 
packages, 
specified 
for the - 
25°C to +85°C temperature 
range. 


BURR-BROWN_ 
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SPECIFICATIONS 


UAF42AP,AU 


PARAMETER 
CONDIT1ONS 
MIN 
TYP 
MAX 
UNrTS 


FILTER PERFORMANCE 
Frequency Range, In 
Otol00 
kHz 


Frequency Accuracy 
f= 1kHz 
1 
% 


vs Temperature 
0.01 
'%J"C 
MaximumQ 
400 
- 
Maximun (0. 
Frequency) 
Product 
500 
kHz 
o YS Temperature 
(10· 0) < 10' 
0.01 
'%J"C 


(10·0)< 
IOS 
0.025 
'%J"C 
o Repeatability 
(10.0)< 
IOS 
2 
% 


Offset Voltage, Low-Pass Output 
±5 
mV 
ResiStor Accuracy 
0.5 
1% 
% 


OFFSET VOL TAGE(') 
Input Offset Voltage 
±O.5 
±5 
mV 


YS Temperature 
±3 
~vrc 


vs Power Supply 
Vs=±6 
to±18V 
80 
96 
dB 


INPUT BIAS CURRENTl') 
Input Bias Current 
Vew=OV 
10 
50 
pA 
Input Offset Current 
Vew=OV 
5 
pA 


NOISE 
Input Voltage NoiSe 
NoiSe Density: f = 10Hz 
25 
nVl.JHz 


I = 10kHz 
10 
nVl.JHz 


Voltage NoiSe: BW = 0.1 to 10Hz 
2 
~Vp-p 
Input Bias Current Noise 
NoiSe Density: f = 10kHz 
2 
fAI.JHz 
N 


INPUT VOLTAGE 
RANGE(" 
'IlI:t 


Common-Mode 
Input Range 
±11.5 
V 
LL 


Common-Mode 
Rejection 
Vew= ±10V 
80 
96 
dB 
ct 


INPUT IMPEDANCEl') 
::::) 


Differential 
1013112 
nil 
pF 
Common-Mode 
10'3116 
nil 
pF 


OPEN-l.OOP 
GAINl') 
Open-Loop 
Voltage Gain 
Vo = ±10V, RL = 2kn 
90 
126 
dB 


FREQUENCY 
RESPONSEl') 
CJ) 
Slew Rate 
10 
VI~ 
Gain-Bandwidth 
Product 
G=+1 
4 
MHz 
Z 
Total Harmonic DiSlortion 
G=+l,f=lkHz 
0.0004 
% 
0 
OUTPtJTt') 
i= 
Voltage Output 
RL=2kn 
±11 
±11.5 
V 
0 
Short Circuit Current 
±25 
mA 
Z 
POWER SUPPLY 
::::) 
Specified Operating Voltage 
±15 
V 
LL 
Operating Voltage Range 
±6 
±18 
V 
Current 
±6 
±7 
mA 
..J 


TEMPERATURE 
RANGE 
~ 
Specification 
-25 
+85 
·C 
0 
Operating 
-25 
+85 
·C 
W 
Storage 
--40 
+125 
"C 
D. 
Thermal Resistance, 
8JA 
100 
0c/w 


* Same as specification 
lor UAF42AP. 


NOTES: (1) Specifications 
apply to uncommined 
op amp, A•. The three op amps lorming the filler are identical to A. but are tested as a complete filler. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies orornissions. 
BURR-BROWN 
assumes 


no responsibility 
for 1he use of thiS information, and all use of such information shall be entirely al the use(s own risk. Prices and specifications 
are subject to change 
without notice. No patent rights orlioenses 
to any 01the circuits described herein are implied or granted to any third pally. BURR-BROWN 
does nO!authorize orwarrant 
any BURR-BROWN 
product for use in life support devices an<Vor syslems. 
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AuxiliaIY Op Amp, +In 
4 


AuxiliaIY Op Amp, -In 
5 


AuxiliaIY Op Amp, Vo 
6 


Bandpass Vo 
7 


Power Supply Voltage 
±18V 
Input Voltage 
±VS i!J.7V 
Output Short Circun 
Continuous 
Operating Temperature: 
Plastic DIP, P; SOIC, U 
-40'C 
to +85'C 
Storage Temperature: 
Plastic DIP, P; SOIC, U ........•................•..................... 
-40OC to +1250C 
Junction Temperature: 


Plastic DIP, P; SOIC, U ....•.....•.•.......•...•..•.•......•....•.................... 
+1250C 
Lead Temperature 
(soldering, 
105) .•....•.•.•.•..•................................ 
+3OOOC 


~ 
ELECTROSTATIC 
ffi.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


NOTE: NC: No Connection. 
For best 
perlonnance 
connect all "Ne- pins to 


ground to minimize 
inter-lead 
capacitance. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


UAF42AP 
Plastic 14-pin DIP 
010 
-25OC to +85'C 
UAF42AU 
SOL-16 
211 
-25OC to +85OC 
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8 References and Regulators 


Voltage and current references are used for bridge 
circuits, calibration standards, D/A and AID con- 
verter reference, sensor excitation and other appli- 
cations requiring a stable voltage or current refer- 
ence. 


Regulators are used for battery management, dis- 
tributed power, SCSI-2 termination and any other 
applications requiring regulated power. 


Choose from our complete line of references and 
regulators which include: 


REFl004-1.2-1.235V 
±4mV bandgap reference 
that will operate from as little as 10IlA in an 8-1ead 
SOlC package. 


REFI004-2.5-2.500V 
±20mV bandgap reference 
that will operate from as little as 20llA in an 8-lead 
SOlC package. 


REF02-5.0V 
±5mV buried zener reference that 
will operate over an input range of 8VDC to 
40VDC in an 8-lead SOlC, PDIP and TO-99 
packages. 


BURR - BROWN* 
,E3E3' 
Burr-Brown Ie Data Book 


REFI02-1O.0V 
±2.5mV buried zener precision 
reference that will operate over an input range of 
11.4VDC to 36VDC in an 8-lead SOlC, PDIP and 
TO-99 packages. 


REF200-lOOIlA 
±O.51lAdual current reference 
with a compliance voltage range of 2.5VDC to 
40VDC in an 8-lead SOlC, PDIP AND TO-99 
packages. 


REGl117-Positive 
2.85V, 3.0V, 3.3V, and 5.0V 
regulators that will operate down to 1V input to 
output and up to 800mA output in an SOT-223 
package. 


REGl18--A 
positive 2.85V three-terminal regu- 
lator capable of sourcing 800mA and 
sinking 
400mA current. Useful in making termination cir- 
cuits for fast SCSI interfaces with active negation. 


• 


~ References and Regulators 


I 
REFERENCES AND REGULATORS 


I 
I 


VOLTAGE 
CURRENT 
LOW DROPOUT 


REFERENCE 
REFERENCE 
VOLTAGE 
REGULATORS 
(Output Voltage, 
Iyp 
(Orift Accuracy, 
maxI 
(Drift Accuracy, 
Iyp) 
Output Current, 
maxI 


OUTPUT VOLTAGE = 10V 
REF10 
(1ppmrC) 
REF102 
(2.5ppmrC) 


OUTPUT VOLTAGE = 5V 
REF02 
(8.5ppmrC) 


OUTPUT VOLTAGE = 2.5V 
REF1004 (20ppmrC) 


OUTPUT VOLTAGE = 1.25V 
REF1004 (20ppmrC) 


REG1117 
REG1117-2.85 
REG1117-3.3 
REG1117-5 
REGll17A 
REGll18 


(Adj., 800m A) 
(2.85V, 800mA) 
(3.3V, 800m A) 
(5V,800mA) 
(Adj.,lmA) 
(2.85V, +800mA/-400mAj 


BOLO DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPM 


~ 


lD 
m~ 


mIProduct 


~ REF02P 


REF10M 
REF102 


Output 
Output 
Voltage 
Power 
Power 


Current 
Drift 
Supply 
Supply 
min 
max 
min, max 
max 
Temp 
Output (V) 
(mA) 
(ippmf'C) 
(V) 
(mA) 
Range(') 


+5.00 to.015 
10 
10 
+7/40 
1.4 
Ind 
+10.00 to.005 
10 
1 
+13.5/35 
4.5 
Com, Mil 


+10.00 to.0025 
10 
2.5 
+11.4/36 
1.4 
Ind, Mil 


Cerdip 
Pkg 


PDIP 
TO-99 
TO-99, 
DIP, SOIC 
SOIC 
SOIC 
SOIC 
SOIC 


10~(2) 
10~A(2) 
20~(2) 
20~(21 


Precision Micropower Voltage Reference 
Precision Micropower Voltage Reference 
Precision Micropower Voltage Reference 
Precision Micropower Voltage Reference 


REF1004C 
REF10041 
REF1004C 
REF10041 


+1.235 to.006 
+1.235 to.01 
+2.50 to.013 
+2.50tO.02 


Product 


REF200 


Output Current 
(IJ.A) 


Dual 100 to.5 


Voltage 
Compliance 


2.5 V to 40V 


Drift (max) 
(ppmf'C) 


25 


Temp 
Rangel'} 


Ind 


Description 


Includes 0.5% accurate current mirror. 


Pkg 


DIP, SO-8 


NOTE:(1)Ind= -25°C to +85°C. 


Dropout 
LOW DROPOUT VOLTAGE REGULATORS 
Output 
Voltage 
Line 
Load 
Quiescent 
Voltage 
at800mA 
Regulation 
Regulation 
Current 
Temp 
Product 
(V)typ 
(V)max 
(mV) 
(mV) max 
(mA) 
Range 
Pkg 
Description 


REG1117 
ADJ. 
1.2 
0.4% 
0.4% 
10 
Com 
SOT-223 


REG1117-2.85 
+2.85 
1.2 
7 
7 
10 
Com 
SOT-223 
+2.85V Voltage Regulator for SCSI-2 Active Termination 


REG1117-3.3 
+3.3 
1.2 
7 
7 
10 
Com 
SOT-223 
+3.3V Voltage Regulator 
REG1117-5 
+5 
1.2 
10 
10 
10 
Com 
SOT·223 
+5.0V Voltage Regulator 


REG1117A 
Adj. 
1.2 
0.4% 
0.4% 
10 
Com 
SOT-223 
Adjustable 
1A Voltage Regulator 
REG1118 
+2.85 
1.3 
15 
20 
5 
Com 
SOT-223 
+2.85V Voltage Regulator for FAST-20 SCSI Active 
Negation Termination 


BOLDDENOTESNEWPRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


90 
Some 
specifications 
have been estimated 
for comparison 
~ 
purposes. 
Refer to data sheets for guaranteed 
specifications. 


REFERENCES AND REGULATORS I 
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+1OV Precision 
VOLTAGE REFERENCE 


• 
OUTPUT VOLTAGE: 
+1OV ±O.2% max 


• 
EXCELLENT 
TEMPERATURE 
STABILITY: 
8.Sppml°C 
max (-40°C 
to +8S°C) 


• 
LOW NOISE: S~Vp-p typ (0.1 Hz to 10Hz) 


• 
EXCELLENT 
LINE REGULATION: 
0.001%N 
max 


• 
EXCELLENT 
LOAD REGULATION: 
0.002%/mA 
max 


• 
SOURCES 
10mA, SINKS SmA min 


• 
LOW SUPPLY 
CURRENT: 
1.4mA max 


• 
SHORT-CIRCUIT 
PROTECTED 


• 
WIDE SUPPLY 
RANGE: 
11.4VDC to 40VDC 


• 
PACKAGE 
OPTIONS: 
Plastic 
DIP, SOIC 


• 
EXTENDED 
INDUSTRIAL 
TEMPERATURE 


RANGE: 
-40°C 
to +8SoC 


• 
PRECISION 
REGULATORS 


• 
CONSTANT 
CURRENT 
SOURCE/SINK 


• 
DIGITAL 
VOLTMETERS 


• 
AID AND D/A CONVERTERS 


• 
PRECISION 
CALIBRATION 
STANDARD 


• 
TEST EQUIPMENT 


The REFOI is a high performance, 
low price, precision 
pin compatible 
second source voltage reference. 
Out- 


put accuracy 
of ±0.2% 
is a 30% improvement 
over 
industry 
standard 
REFO IS. Output 
noise is 5/l Vp-p, 


which 
is a 75% 
decrease 
in noise 
over 
all other 
REFO Is. Line regulation 
is 0.00 I%N max and load 
regulation 
is 0.002%/mA 
max, which far exceeds the 
performance 
of our competitors. 
Quiescent 
current is 


a low) .4mA. REFO I provides extended supply range 
when compared 
to industry 
standard 
devices. 
Burr- 
Brown's 
REFOI 
is the best choice 
for applications 


which 
requires 
improved 
accuracy, 
low noise, 
low 
power consumption, 
low drift, and the lowest price. 


Popular 
package 
options 
are available: 
Plastic 
DIP, 


and SOle. For guaranteed 
long-term 
drift see Burr- 
Brown's 
model REFIO. 


RPOT 
10kf! 
(Optional) 


BURR - BROWNe 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C and Vs = +15V power supply, unless otherwise 
noted. 


REF01A 
REF01B 
REF01C 


PARAMETER 
CONOITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OUTPUT VOLTAGE 
(aVOT) 
1,=OmA 
9.970 
10.0 
10.030 
9.975 
10.0 
10.025 
9.980 
10.0 
10.020 
V 
Change with Temperature(1, 
2) 


-4O"C to +85°C 
0.11 
0.18 
0.06 
0.11 
0.04 
0.07 
% 


OUTPUT VOLTAGE 
DRIFT!') 


-40°C to +85°C (TCVo) 
10 
25 
8 
15 
3 
8.5 
±ppmf'C 


OUTPUT ADJUSTMENT 
RANGE 
RPOT = 10kQ(6) 
±3 
±3 
±3 
% 


CHANGE 
IN Vo TEMP 
COEFFICIENT 
WITH 
OUTPUT ADJUSTMENT 


(-55°C to +125°C) 
RPOT 
= 101U! 
0.5 
0.5 
0.5 
ppm/% 


OUTPUT VOLTAGE 
NOISE 
0.1 Hz 
to 10Hz(5) 
5 
5 
5 
~Vp-p 


LINE REGULATION!') 
V,N = 11.4V to 36V 
0.001 
0.003 
0.0007 
0.002 
0.0003 
0.001 
''ioN 


-40°C 
to +85°C 
0.002 
0.006 
0.001 
0.004 
0.001 
0.002 


LOAD REGULATION(') 
lL = OmA to +10mA 
0.001 
0.004 
0.001 
0.003 
0.001 
0.002 
%JmA 


I, = OmA to -SmA 
0.003 
0.008 
0.002 
0.006 
0.001 
0.004 


-40°C 
to +85°C 
IL = OmA to +10mA 
0.005 
0.016 
0.004 
0.012 
0.003 
0.008 


TURN-ON 
SETTLING 
TIME 
To±O.1% 
5 
5 
5 
~s 


of Final Value 


QUIESCENT 
CURRENT 
No Load 
1.2 
1.4 
1.2 
1.4 
1.2 
1.4 
mA 


LOAD CURRENT 
10 
21 
10 
21 
10 
21 
mA 


SINK CURRENT 
-5 
-10 
* 
* 
* 
* 
mA 


SHORT-CIRCUIT 
CURRENT 
Vo=O 
30 
30 
30 
mA 


POWER DISSIPATION 
18 
18 
18 
mW 


TEMPERATURE 
RANGE 


Specification 
REF01A, B, C 
-40 
+85 
:;: 
* 
* 
:I: 
°C 


NOTES: (1) 6.VOT is defined as the absolute difference between the maximum output and the minimum output voltage over the specified temperature 
range expressed 
as a percentage 
of 10V: 6V 
_ 
IVMAX - 
VM1NI 
x 100% (2) !!NOT specification 
applies trimmed to +10.00QV or untrimmed. 
(3) TCVo is defined as tNOT divided 


o 
10V 
8 


by the temperature 
range. (4) Line and load regulation specifications 
include the effect of self heating. (5) Sample tested. (6) 10k!} potentiometer 
connected between 


Vo and ground with wiper connected 
to trim pin. See Figure 3. 


ena:o 
~..J 
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The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR· BROWN assumes 
LL 


no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
W 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
CI: 


any aURR-BROWN 
product for use in life support devices and/or systems. 
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Input Voltage.. 
.. 
. 
+40V 
Operating 
Temperature 


P, U 
-40·C 
to +8S·C 


Storage 
Temperature 
Range 
P, U 
-65°C 
to +125° 


Output 
Short Circuit Duration 
(to Ground 
or V1N) 
..•..•..........•..... 
Indefinite 
Junction Temperature.. 
. 
-65°C 
to +1500 


8JAP 
120·CIW 


U 
80·CIW 


Lead 
Temperature 
(soldering, 
60s) 
.. 
. 
+300°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


NC08 
NC 


V'N2 
7NC 


NC 
3 
6 
VOUT 


GND 
4 
S 
Trim 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


REF01AU 
8-Pin SOIC 
182 
REF01BU 
8-Pin SOIC 
182 


REF01AP 
a-Pin Plastic 
DIP 
006 


REF01BP 
a·Pin Plastic DIP 
006 


MAX DRIFT 
PRODUCT 
VOUT AT 25°C 
(ppmf'C) 
TEMPERATURE 
PACKAGE 


REF01AU 
10V±30mV 
±2S 
-40°C 
to +85°C 
8-Pin SOIC 
REF01BU 
10V±2SmV 
±lS 
-4O"C to +8S·C 
8-Pin SOIC 
REF01AP 
10V±30mV 
±2S 
-40·C 
to +8S·C 
8·Pin 
Plastic 
Dl P 
REF01BG 
10V±2SmV 
±lS 
-4O"C to+8S·C 
a-Pin Ceramic 
DIP 
REF01BP 
10V±2SmV 
±lS 
-40°C 
to +85°C 
a-Pin 
Plastic 01P 
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+SV Precision 
VOLTAGE REFERENCE 


• 
OUTPUT VOLTAGE: 
+5V fO.1 % max 


• 
EXCELLENT 
TEMPERATURE 
STABILITY: 


8.5ppml"C 
max (-40°C 
to +85°C) 


• 
LOW NOISE: lOIlVp-P 
max (O.lHz to 10Hz) 


• 
EXCELLENT 
LINE REGULATION: 
O.008%/V max 


• 
EXCELLENT 
LOAD REGULATION: 


O.005%/mA 
max 


• 
LOW SUPPLY 
CURRENT: 
1.4mA max 


• 
SHORT-CIRCUIT 
PROTECTED 


• 
WIDE SUPPLY 
RANGE: 
8V to 40V 


• 
EXTENDED 
INDUSTRIAL 
TEMPERATURE 
RANGE: 
-40°C 
to +85°C 


• 
PACKAGE 
OPTIONS: 
Plastic 
DIP, SOIC 


• 
PRECISION 
REGULATORS 


• 
CONSTANT 
CURRENT 
SOURCE/SINK 


• 
DIGITAL 
VOLTMETERS 


• 
V/F CONVERTERS 


• 
AID AND D/A CONVERTERS 


• 
PRECISION 
CALIBRATION 
STANDARD 


• 
TEST EQUIPMENT 


The REF02 is a precision 
5V voltage reference. 
The 
drift 
is laser trimmed 
to 8.5ppml°C 
max 
over 
the 
extended 
industrial 
and military 
temperature 
range. 
The REF02 provides 
a stable 5V output that can be 
externally 
adjusted 
over a ±6% range with minimal 
effect on temperature 
stability. REF02 operates from a 
single supply with an input range of 8V to 40V with a 
very low current drain of lmA, and excellent tempera- 
ture stability due to an improved design. Excellent line 
and load regulation, 
low noise, low power, 
and low 
cost make the REF02 the best choice whenever 
a 5V 
voltage 
reference 
is required. 
All popular 
package 
options 
are available: 
plastic 
DIP, 
and SOle. The 
REF02 is an ideal choice for portable instrumentation, 
temperature 
transducers, 
AID and Of A converters, 
and 
digital voltmeter. 


BURR-BROWNe 
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RPOT 
10kn 
(Optional) 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


At TA = +25°C and V1N = +15V power supply, unless otherwise 
noted. 


REF02A, R 
REF02B, S 
REF02C 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OUTPUT VOLTAGE 
ILOAC 
=OmA 
4.985 
5.0 
5.015 
4.990 
* 


5.010 
4.995 
:(. 
5.005 
V 
Change with Temperature(1. 2)(AVor) 
-4QoC to +85°C 
0.05 
0.19 
0.05 
0.13 
0.05 
0.11 
% 


OUTPUT VOLTAGE 
DRIFT(3) 


-40'C 
to +85'C 
(TCVol 
4 
15 
4 
10 
4 
8.5 
±ppmf'C 


OUTPUT ADJUSTMENT 
RANGE 
RPOT = 10kQ(6) 
±3 
±6 
::: 
::: 
::: 
::: 
% 


CHANGE 
IN Vo TEMP 
COEFFICIENT 
WITH 
OUTPUT ADJUSTMENT 
(-55'C 
to +125'C) 
RPOT = 101<0: 
0.7 
* 


::: 
ppmf'/o 


OUTPUT VOLTAGE 
NOISE 
0.1 Hz to 10Hz(') 
4 
10 
::: 
* 
* 
* 


~Vp-p 


LINE REGULATlON(') 
V1N = BV to 33V 
0.006 
0.010 
* 


::: 
0.004 
0.008 
%IV 


-4QoC to +85°C 
V1N = 8.5V 1033V 
0.008 
0.012 
::: 
::: 
0.005 
0.010 


LOAD REGULATION(') 
IL = OmA to +10mA 
0.005 
0.010 
::: 
0.008 
0.003 
0.005 
%/mA 


-40'C 
to +85'C 
Il = OmA to +10mA 
0.007 
0.012 
::: 
0.010 
0.004 
0.005 


TURN-ON 
SETTLING 
TIME 
To±O.I% 
5 
'.' 
* 
~s 
of Final Value 


QUIESCENT 
CURRENT 
No Load 
1.0 
1.4 
* 


::: 
* 


::: 
mA 


LOAD CURRENT (SOURCE) 
10 
21 
::: 
* 


::: 
:j: 
mA 


LOAD CURRENT (SINK) 
-0.3 
-0.5 
::: 
* 


::: 
',' 
mA 


SHORT-CIRCUIT 
CURRENT 
VOUT = 0 
30 
* 


::: 
mA 


POWER DISSIPATION 
No Load 
15 
21 
::: 
::: 
* 
* 
mW 


TEMPERATURE 
VOLTAGE 
OUTPUT(') 
630 
::: 
::: 
mV 


TEMPERATURE 
COEFFICIENT 


of Temperature 
Pin Voltage 
-55'C 
10+125'C 
2.1 
mV/'C 


TEMPERATURE 
RANGE 


Specification 
REF02A, B, C 
-40 
+85 
::: 
::: 
::: 
* 


'C 


NOTES: (1) liVor is defined as the absolute difference between the maximum output and the minimum output voltage over the specified temperature 
range expressed 
as a percentage 
of 5V: 
tN 
= 
IVMA,X- VylNl x 100 
(2) liVor 
specification 
applies trimmed to +5.000V or untrimmed. 
(3) TCVo is defined as li.VOT divided by 


o 
5V 


the temperature 
range. (4) Line and load regulation specifications 
include the effect of self heating. (5) Sample tested. (6) 10kn potentiometer 
connected 
between 


VOUT and ground with wiper connected to Trim pin. See Figure on page 1. (7) Pin 3 is insensitive to capacitive 
loading. The temperature 
voltage will be modified by 
7mV for each ~ 
of loading. 


The informatlon provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Input Voltage.. 
...... +40V 
Operating Temperature 
G, P, U 
-4O"C to +85"C 
Storage Temperature Range 
G, P, U.. 
.. 
-65"C 
to +125" 


M... . 
.. 
-65"C 
to +150" 


Output Short Circuit Duration (to Ground or V1N) 
.. 
. 
. Indefinite 
Junction Temperature.. 
. 
--u5°C to +1500 


8J• P . 
.. 
120"CIW 
U. 
.. 
80"CIW 
Lead Temperature (soldering, 60s) . 
. 
+3000C 


NC08 
NC 
V,N 
2 
7 
NC 


Temp 
3 
6 
Vour 


GND 
4 
5 
Trim 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


REF02AU 
SOIC 
182 
REF02BU 
SOIC 
182 
REF02AP 
Plastic DIP 
006 
REF02BP 
Plastic DiP 
006 


MAX DRIFT 
PRODUCT 
VOUT 
AT 25°C 
(ppmf'C) 
TEMPERATURE 
PACKAGE 


REF02AU 
5V±15mV 
±15 
-40°C 
to +85°C 
SOIC 
REF02BU 
5V±10mV 
±10 
-40"C 
to +85"C 
SOIC 
REF02AP 
5V±15mV 
±15 
-40°C 
to +85°C 
Plastic DIP 
REF02BP 
5V±10mV 
±10 
-40"C 
to +85"C 
Plastic DIP 
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Precision 
VOLTAGE 
REFERENCE 


• 
+10V ±{).002SV OUTPUT 


• 
VERY LOW DRIFT: 2.SppmJOC max 


• 
EXCELLENT 
STABILITY: 


Sppml1000hrtyp 


• 
EXCELLENT 
LINE REGULATION: 
1ppmN 
max 


• 
EXCELLENT 
LOAD REGULATION: 


10ppmlmA 
max 


• 
LOW NOISE: S~Vp-p typ, O.1Hz to 10Hz 


• 
WIDE SUPPLY 
RANGE: 
11.4VDC 
to 36VDC 


• 
LOW QUIESCENT 
CURRENT: 
1.4mA max 


• 
PACKAGE 
OPTIONS: 
HERMETIC 
TO-99, 


PLASTIC 
DIP, SOIC 


The REF 102 is a precision 10V voltage reference. The 
drift is laser-trimmed 
to 2.5ppml°C 
max (CM grade) 
over 
the industrial 
temperature 
range 
and 5ppml°C 
max (SM grade) over the military temperature 
range. 
The REF 102 achieves 
its precision 
without a heater. 


This results 
in low power, 
fast warm-up, 
excellent 
stability, 
and low noise. The output 
voltage 
is ex- 
tremely insensitive to both line and load variations and 
can be externally adjusted with minimal effect on drift 
and stability. 
Single supply operation 
from 
Il.4V 
to 
36V 
and excellent 
overall 
specifications 
make 
the 
REFl02 
an ideal choice for 
demanding 
instrumenta- 
tion and system reference 
applications. 


• 
PRECISION-CALIBRATED 
VOLTAGE 
STANDARD 


• 
D/A AND AID CONVERTER 
REFERENCE 


• 
PRECISION 
CURRENT 
REFERENCE 


• 
ACCURATE 
COMPARATOR 
THRESHOLD 
REFERENCE 


• 
DIGITAL 
VOLTMETERS 


• 
TEST 
EQUIPMENT 


• 
PC-BASED 
INSTRUMENTATION 


BURR-BROWN. 
IElEU 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 


REF102A, 
R 
REF102B, 
S 
REF102C, M 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OUTPUT VOLTAGE 
Initial 
T.=25°C 
9.99 
10.01 
9.995 
10.005 
9.9975 
10.0025 
V 


V$ Temperature 
(1) 
10 
5 
2.5 
ppm!'C 
vs Supply 
(Line Regulation) 
Vs= 
11.4Vto36V 
2 
1 
1 
ppmN 


V$ Output Current 
(Load Regulation) 
I, = OmA to +10mA 
20 
10 
10 
ppmlmA 


I, = OmA to -5mA 
40 
20 
20 
ppmlmA 
vs Time 
TA= 250 


M Package 
5 
* 
* 


ppmlloo0hr 


p. U Packages 
(2) 
20 
* 


ppmlloo0hr 


Trim Range 
(3) 
±3 
* 
* 


% 


Capacitive 
Load, max 
1000 
<, 
* 
pF 


NOISE 
(O.IHz to 10Hz) 
5 
::: 
* 
~Vp-p 


OUTPUT CURRENT 
+10, -5 
* 


:(.: 
mA 


INPUT VOLTAGE 
RANGE 
+11.4 
+36 
* 
* 
* 
* 
V 


QUIESCENT 
CURRENT 
(lOUT - 0) 
+1.4 
,,' 
:;: 
mA 


WARM-UP 
TIME (') 
(To 0.1%) 
15 
* 
::: 
~s 


TEMPERATURE 
RANGE 
Specification 
REF102A, B, C 
-25 
+85 
", 
* 
* 
* 


°C 


REF102R, S 
-55 
+125 
* 


:;: 
°C 
* Specifications 
same as REF102A1A. 


NOTES: 
(1) The "box" method is used to specify output voltage drift V$ temperature. See the Discussion of Performance section. 
(2) Typically 5ppm/l OOOhrs after 168hr 


powered stabilization. 
(3) Trimming the offset voltage affects drift slightly. See Installation and Operating Instructions for details. 
(4) With noise reduction pin floating. 
See Typical Performance 
Curves for details. 


• 
ena:o 
!:i: 
..J 
::::) 
C) 
Wa:cz 
c::e 
enwozwa: 
w 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
LL 


no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
W 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
ICI: 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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TEMPERATURE 
MAX INITIAL 
MAX DRIFT 
PRODUCT 
PACKAGE 
RANGE 
ERROR (mV) 
(ppmf'C) 


REF102AU 
B-Pin SOIC 
-25°C to +8SoC 
±10 
±10 
REF102AP 
B-Pin Plastic DIP 
-25°C to +BSoC 
±10 
±10 
REF102BP 
B-Pin Plastic DIP 
-25°C 
to +85°C 
±S 
±5 
REFI02AM 
Metal TO-99 
-25°C 
10+BSoC 
±10 
±10 
REF102BM 
Metal TO-99 
-25°C 
10+BSoC 
±S 
±S 
REF102CM 
Metal TO-99 
-25°C 
to +85°C 
±2.S 
±2.S 
REF102RM 
Metal TO-99 
-55°C to +125°C 
±10 
±10 
REF102SM 
Melal TO-99 
-55°C 
to +125°C 
±S 
±5 


DIP/SOIC 


NC08 Noise Reduction 


V+ 
2 
7 
NC 


NC 
3 
6 
V~ 


Com 
4 
5 
Trim 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


Input Voltage.. 
. .... +40V 


Operating 
Temperature 


P,U 
-25°C 
to +BSoC 
M 
-55°C 
10+12SoC 
Storage Temperature 
Range 
P,U .. 
. 
-40°C 
to +BSoC 
M 
-65OC to +150°C 


Lead Temperature 
(soldering, los) 
... +300"C 


(SOIC, 3s) 
+26O"C 


Short-Circuit 
Protection 
to Common 
or V+.. 
. 
Continuous 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


REF102AU 
B-Pin SOIC 
IB2 


REF102AP 
8-Pin Plastic DIP 
006 


REF102BP 
a-Pin Plastic DIP 
006 
REF102AM 
Metal- TO-99 
001 


REF102BM 
Metal-TO-99 
001 
REF102CM 
Metal- TO-99 
001 
REF102RM 
Metal- TO-99 
001 
REF102SM 
Metal-TO-99 
001 
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• 
COMPLETELY 
FLOATING: 
No Power Supply or Ground Connections 


• 
HIGH ACCURACY: 
100~ 
H).5% 


• 
LOW TEMPERATURE 
COEFFICIENT: 
±25ppmf'C 


• 
WIDE VOLTAGE 
COMPLIANCE: 


2.5V to 40V 


• 
ALSO INCLUDES 
CURRENT 
MIRROR 


The REF200 
combines 
three circuit 
building-blocks 


on a single 
monolithic 
chip-two 
100~A 
current 


sources 
and 
a current 
mirror. 
The 
sections 
are 


dielectrically 
isolated, 
making 
them 
completely 
independent. 
Also, since the current sources are two- 
terminal 
devices, 
they can be used equally 
well as 


current 
sinks. 
The 
performance 
of each 
section 
is 


individually 
measured 
and laser-trimmed 
to achieve 
high accuracy 
at low cost. 


The sections can be pin-strapped 
for currents of 50~A, 


lOO~A, 200~A, 
300~A or 400~A. External circuitry 


can be used to obtain virtually any current. These and 
many 
other 
circuit 
techniques 
are 
shown 
in the 
Applications 
section of this Data Sheet. 


The REF200 
is available 
in plastic 
8-pin mini-DIP 
and sore packages. 


• 
SENSOR 
EXCITATION 


• 
BIASING 
CIRCUITRY 


• 
OFFSETTING 
CURRENT 
LOOPS 


• 
LOW VOLTAGE 
REFERENCES 


• 
CHARGE-PUMP 
CIRCUITRY 


• 
HYBRID 
MICROCIRCUITS 


I, 
Mirror 
High 
Substrate 
In 


en 
a::0 
~...J 
:::> 
e"wa:: 
0z 


I, 
I, 
Mirror 
Mirror 
« 


Low 
Low 
Common 
Out 
en 
W 
() 
Z 
wa: 
w 
u.. 
wa:: 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


REF200AP, 
AU 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


CURRENT SOURCES 


Current 
Accuracy 
±O.25 
±1 
% 


Current 
Match 
±O.25 
±1 
% 


Temperature 
Drift 
Specified 
Temp 
Range 
25 
ppm/"C 


Output 
Impedance 
2.5Vto 
40V 
20 
100 
Mil 
3.5Vto 
30V 
200 
500 
Mil 


Noise 
BW=O.lHzto 
10Hz 
1 
nAp-p 


f = 10kHz 
20 
pAl,[Hz 


Voltage 
Compliance 
(1%) 
TMIN to TMAX 
See Curves 


Capacitance 
10 
pF 


CURRENT 
MIRROR 
1= 1l101JAUnless 


Otherwise 
Noted 
Gain 
0.995 
1 
1.005 


Temperature 
Drift 
25 
ppmrC 


Impedance (output) 
2V t040V 
40 
100 
Mil 


Nonlinearity 
I = O~ 
to 250~A 
0.05 
% 


Input Voltage 
1.4 
V 
Output Compliance 
Voltage 
See Curves 
Frequency Response (--3dB) 
Transfer 
5 
MHz 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
·C 
Operating 
-40 
+85 
·C 


Storage 
. 
-40 
+125 
·C 


Applied Voltage. 
. 
-{JV to +40V 


Reverse 
Current 
-350J-lA 
Voltage Between 
Any Two Sections 
.. ±80V 


Operating 
Temperature 
.. 
. 
-4QoC to +85°C 
Storage Temperature. 
. 
-400C to +125°C 


Lead Temperature 
(soldering, 
10s) 
+300°C 
(SOIC 3s) 
+2600C 


8 
I, High 


I, High 


A 
ELECTROSTATIC 
J.J:JiJ.. DISCHARGE SENSITIVITY 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI'I 
RANGE 


REF200AP 
8·Pin 
Plastic DIP 
006 
-25·C 
to +85·C 


REF200AU 
8·Pin SOIC 
182 
-25·C 
to +85·C 


NOTE: 
(1) For detailed 
drawing 
and dimension 
table, 
please 
see end of data 
sheet. 
or Appendix 
C of Burr-Brown 
IC Data 
Book. (2) Grade 
designation 
"N 
may not be mar1<ed. Absence 
of grade 
designation 
indicafes 
A grade. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


The information 
provided herein is believed to be reliable; however. 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR· BROWN assumes 


no responsibility 
for the use of this information. 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR· BROWN does not authorize 
or warrant 


any BURR·BROWN 
product for use in life support devices 
and/or systems. 
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1.2V and 2.5V Micropower 
VOLTAGE REFERENCE 


• 
INITIAL ACCURACY: 
REF1004·1.2 
±4mV 
REF1004-2.5 
±20mV 


• 
MINIMUM 
OPERATING 
CURRENT: 


REF1004-1.210J.lA 
REF1004-2.520J.lA 


• 
EXCELLENT 
LONG TERM 
TEMPERATURE 
STABILITY 


• 
VERY LOW DYNAMIC 
IMPEDANCE 


• 
OPERATES 
UP TO 20mA 


• 
PACKAGE: 
8-Lead SOIC 


The REFl004-1.2 
and REFlOO4-2.5 are two tenninal 
bandgap reference diodes designed for high accuracy 
with outstanding 
temperature 
characteristics 
at low 
operating 
currents. 
Prior to the introduction 
of the 
REFlOO4 Micropower 
Voltage References, 
accuracy 
and stability specifications 
could only be attained by 
expensi ve screening of standard devices. The REF I004 
is a cost effective 
solution 
when reference 
voltage 
accuracy, 
low power, and long term temperature 
sta- 
bility are required. 


REFl004 
is a drop-in replacement 
for the LTI004 
as 
well as an upgraded 
replacement 
of the LMl85/385 
series references. The REFlOO4e 
is characterized 
for 
operation 
from ooe 
to 700e 
and the REFI0041 
is 
characterized 
for operation 
from -40oe 
to +85°C. 


The REFl004 
is offered 
in an 8-lead Plastic 
sOle 
package 
and shipped 
in anti-static 
rails or tape and 
reel. 


• 
BATTERY 
POWERED 
TEST EQUIPMENT 


• 
PORTABLE 
MEDICAL 
INSTRUMENTATION 


• 
PORTABLE 
COMMUNICATIONS 
DEVICES 


• 
AID AND DIA CONVERTERS 


• 
NOTEBOOK 
AND PALMTOP 
COMPUTERS 


BURR - BROWN_ 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


REFl004-1.2 
REFloo4-2.5 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


REFERENCE 
VOLTAGE 
lR = loo~A 
1.231 
1.235 
1.239 
2.490 
2.500 
2.511 
V 


REF1004C(1) 
1.229 
1.235 
1.239 
2.487 
2.500 
2.511 


REF10041!21 
1.225 
1.235 
1.239 
2.480 
2.500 
2.511 


AVERAGE 
TEMPERATURE 
COEFFICIENT 
IM1N :5 IR :5 20mA 
20 
20 
ppmf'C 


MINIMUM 
OPERATION 
CURRENT(3) 
8 
10 
12 
20 
~A 


REVERSE 
BREAKDOWN 
IM1N S IR S 1mA 
1 
1 
mV 


VOLTAGE 
CHANGE 
WITH 
1.5131 
1.5(3) 


CURRENT 
1mA S IR S 20mA 
10 
10 
20(3) 
20(3) 


REVERSE 
DYNAMIC 
IMPEDANCE(3) 
IR = 100~A 
0.2 
0.6 
0.2 
0.6 
Q 


WIDE BAND NOISE (RMS) 
IR = 100~A 
10Hz:5 IR S 10kHz 
60 
120 
~V 


LONG TERM STABILITY 
IR = 100~A 
T, = 25·C ± O.l·C 
20 
20 
ppmlKHr 


NOTES: 
(1) This specification 
applies 
over the full operating 
temperature 
range of DoC S TA :s; lODe. 
(2) This specification 
applies over the full operating 
temperature 
range of 4Qoc S TA :5 +85°C. (3) Denotes the specifications 
which apply over the full operating temperature 
range. 


PRODUCT 
T, 
Vz 
PACKAGE 


REF1004C-1.2 
oDe to +70°C 
1.2V 
8-Lead SOIC 
REF1004C-2.5 
DOC to +70°C 
2.5V 
8-Lead SOIC 
REF1oo41-1.2 
-40°C 
to +85°C 
1.2V 
8-Lead SOIC 
REF10041-2.5 
-4QoC to +85°C 
2.5V 
8-Lead SOIC 


Reverse Breakdown Current. 
. 
30mA 
Forward Current.. 
. 
10mA 


Operating Temperature 
Range 
AEF1004C 
DOC to +7DoC 
REF10041 
-40·C to +85·C 
Storage Temperature 
REF1004C 
-65·C 
to +150·C 
REF10041.. 
. 
-65·C to +150·C 
lead 
Temperature 
(soldering, 
10s) 
. 
+300°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERlH 


REF1004C-1.2 
8-Pin SOIC 
182 
REF1004C-2.5 
8-Pin sOle 
182 
REF10041-1.2 
8-Pin SOIC 
182 


REF10041-2.5 
8·Pin SOIC 
182 


PRODUCT 
PART MARKING 


REF1004C-1.2 
BBREF0412 


REF1004C-2.5 
BBREF0425 


REF10041-1.2 
BBREF0412 


REF10041-2.5 
BBREF0425 


;, 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
IElElI 
REG1117 


REG1117A 


800mA and 1A Low Dropout Positive Regulator 


2.85V, 3.3V, 5V, and Adjustable 


• 
2.85V, 3.3V, 5V, and ADJUSTABLE 
VERSIONS 


• 
2.S5V MODEL 
FOR SCSI-2 ACTIVE 


TERMINATION 


• 
OUTPUT 
CURRENT: 
REG1117: 
SOOmA max 
REG1117A: 
1A max 


• 
OUTPUT 
TOLERANCE: 
±1% max 


• 
DROPOUT 
VOLTAGE: 
REG1117: 
1.2V 
max 
at 
10 = 
SOOmA 
REG1117A: 
1.3V max at 
10 = 1A 


• 
INTERNAL 
CURRENT 
LIMIT 


• 
THERMAL 
OVERLOAD 
PROTECTION 


• 
SOT-223 
AND DDPAK 
SURFACE 
MOUNT 
PACKAGES 


• 
SCSI-2 ACTIVE 
TERMINATION 


• 
HAND-HELD 
DATA COLLECTION 
DEVICES 


• 
HIGH EFFICIENCY 
LINEAR 
REGULATORS 


• 
5V LINEAR 
REGULATORS 


• 
BATTERY 
POWERED 
INSTRUMENTATION 


• 
BATTERY 
MANAGEMENT 
CIRCUITS 
FOR 
NOTEBOOK 
AND PALMTOP 
PCs 


The REG 1117 is a family of three-tenninal 
voltage 
regulators 
capable 
of 
up 
to 800mA 
output. 
The 
REG] 117 is offered 
in 2.85V, 
3.3V, and 5V fixed 
output versions as well as an adjustable 
version. The 
REG II l7 A provides 
IA of output current 
in an ad- 
justable 
version. Output voltage of the adjustable 
ver- 
sions is set with two external resistors. The REG 1111's 
low dropout voltage allows its use with as little as IV 
input-output 
voltage differential. 


Laser trimming assures excellent output voltage accu- 
racy without adjustment. 
An NPN output stage allows 
output stage drive to contribute 
to the load current for 
maximum 
efficiency. 


REG I] 17 (all versions) and REG] I ]7A are packaged 
in an SOT-223 
surface-mount 
package, 
suitable 
for 
reflow soldering techniques. In addition, REG 1117-3.3 
and REGIll7A 
are available 
in a 3-Lead 
DDPAK 
surface-mount 
power package. 


?: 
~ 
1.2 


J'lg 
1.0 
~ 
8-e 
0.8 
o 


o 
100 200 300 400 500 
600 700 800 
900 1000 


Output Current (mA) 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


REGll17. 
REGl117A 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OUTPUT VOLTAGE 


REG1117-2.85 
10 = 10mA, V,N = 4.85V 
2.82 
2.85 
2.88 
V 
Note 1 
10= a to 800mA, V,N = 4.05 to 10V 
2.79 
2.85 
2.91 
V 


REG1117-3.3 
10 = lamA, 
V,N = 5.3V 
3.27 
3.30 
3.33 
V 
Note 1 
10= 0 to 8OOmA, V'N = 4.8 to lQV 
3.24 
3.30 
3.36 
V 


REG1117-5 
10 = lOrnA, V1N = 7V 
4.95 
5.00 
5.05 
V 
Note 1 
10 = a to 800mA, V,N = 6.5 to 10V 
4.90 
5.00 
5.10 
V 


REFERENCE 
VOLTAGE 


REGl117 
(Adjustable) 
10= 
10mA, V,N- 
Vo= 
2V 
1.238 
1.250 
1.262 
V 
Note 1 
10= 
10 to 8oomA, V,N- 
Vo= 
1.4 to 10V 
1.225 
1.250 
1.280 
V 


REG1117A 
(Adjustable) 
10 = 10mA, V,N- 
Vo = 2V 
1.238 
1.250 
1.262 
V 
Note 1 
10 = 10mA to lA, 
V,N - Vo = 1.4 to 10V 
1.225 
1.250 
1.280 
V 


LINE REGULATION 


REG1117-2.85 
Note 1 
10 = 0, V,N = 4.25 to lOV 
1 
7 
mV 
REG1117-3.3 
Note 1 
10 = 0, V,N = 4.8 to 10V 
2 
7 
mV 
REG1117-5 
Note 1 
10 = 0, V,N = 6.5 to 15V 
3 
10 
mV 
REG1117 (Adjustable) 
Note 1 
10= 
10mA, V,N- 
Vo= 
1.5 to 13.75V 
0.1 
0.4 
% 


REG1117A 
(Adjustable) 
Note 1 
10= 
10mA, V,N- 
Vo= 
1.5 to 13.75V 
0.1 
0.4 
% 


LOAD REGULATION 
REG1117-2.85 
Note 1 
10= 0 to aDOrnA, V1N = 4.25V 
2 
10 
mV 
REG1117-3.3 
Note 1 
10 = a to 8oomA, V,N = 4.8V 
3 
12 
mV 
REG1117-5 
Note 1 
10 = 0 to aDOmA, 
V1N = 6.5V 
3 
15 
mV 
REG1117 (Adjustable) 
Note 1, 2 
10 = 10 to 800mA, V,N- 
Vo = 3V 
0.1 
0.4 
% 


REG1117A (Adjustable) 
Note 1, 2 
10 = lOmA to lA, 
V1N - 
Vo = 3V 
0.1 
0.4 
% 


DROPOUT 
VOLTAGE 
Note 3 


All Models 
Note 1 
10= l00mA 
1.00 
1.10 
V 
Note 1 
10= 500mA 
1.05 
1.15 
V 
REG1117 Models 
Note 1 
10= 800mA 
1.10 
1.20 
V 
REG1117A 
10= 1A 
1.2 
1.30 
V 
Note 1 
10= 
1A 
1.2 
1.55 
V 


CURRENT 
LIMIT 
REG1117 Models 
V1N- 
Vo = 5V 
800 
950 
1200 
mA 
REG1117A 
V1N-Vo= 
SV 
1000 
1250 
1600 
mA 


MINIMUM 
LOAD CURRENT 


Adjustable 
Models 
Note 1, 2 
V1N - 
Vo = 13.75V 
1.7 
5 
mA 


QUIESCENT 
CURRENT 


Fixed-Voltage 
Models 
Note 1 
V1N-Vo=5V 
4 
10 
mA 


Adjust 
Pin Current 
Note 1, 2 
10= lOmA, V1N - 
Vo = 1.4 to lOV 
50 
120 
~A 
vs load 
Current, 
REG1117 
Note 1 
10= 
10mA to 800mA, 
V,N- 
Vo= 
1.4 to 10V 
0.5 
5 
~A 


vs Load Current, 
REG1117A 
Note 1 
10= 
lOmA to 1A, V,N- 
Vo= 
1.4 to 10V 
0.5 
5 
~A 


THERMAL 
REGULATION 
All Models 
Note 4 
30ms Pulse 
0.01 
0.1 
%IW 


RIPPLE 
REJECTION 
All Models 
f = 120Hz, V1N - 
Your = 3V+1Vpp 
Ripple 
62 
dB 


TEMPERATURE 
DRIFT 


Fixed-Voltage 
Models 
TJ = CJ"Cto +125°C 
0.5 
% 


Adjustable 
Models 
TJ = OOCto +125°C 
2 
% 


LONG-TERM 
STABILITY 
All Models 
TA= 
+125°C, 
1000Hr 
0.3 
% 


OUTPUT 
NOISE 


rms Noise, All Models 
t = 10Hz to 10kHz 
0.003 
% 


THERMAL 
RESISTANCE 


Operating Junction Temperature 
Range 
a 
+125 
°C 
Storage Range 
-65 
+150 
°C 
Thermal 
Resistance, 
6JC 
(Junction·to-Case 
at Tab) 


3-Lead SOT-223 
Surtaee-Mount 
15 
°CIW 


3-Lead DOPAK Surface-Mount 
t> 
50Hz 
2 
°CIW 
de 
3 
°CIW 
Thermal 
Resistance, 
6JA 
(Junction·to-Case 
at Tab) 


3·Lead DDPAK Surface-Mount 
No Heat Sink 
65 
°CIW 


NOTES: (1) Specification 
applies over the full operating Junction temperature 
range, O"C to 125°C. (2) REG1117 and REG1117A 
adjustable 
versions 
require a 


minimum 
load current for ±3% regulation. 
(3) Dropout 
Yoltage is the Input voltage 
minus output Yoltage that produces 
a 1% decrease 
in output voltage. 
(4) 


Percentage 
change in unloaded output voltage before YS after a 30ms power pulse ot 10 = 800mA (REG1117 
models), 
10 = 1A (REG1117A), 
VIN - 
Va = 1.4V 


(Reading taken 10ms after pulse). 


BURR· 
BROWN_ 


,E3E3, 


Power Dissipation. 
. 
Internally Limited 
Input Voltage.. 
. 
15V 


Operating 
Junction Temperature 
Range 
OOCto +125°C 
Storage Temperature 
Range 
-65°C 
to +150°C 


Lead Temperature 
(soldering, 
10S}(2).. 
. 
+3OO"'C 


NOTE: (1) Stresses above these ratings may cause permanent damage. (2) See 
·Soldering Methods." 


PRODUCTl') 
PART MARKING 
PACKAGE 


8COmA Current 
Out 


REG1117-2.B5 
BB11172 
Plastic SOT -223 


REG1117-3.3 
BB11174 
Plastic SOT-223 


REG1117F-3.3 
REG1117F4 
Plastic 3-Lead DDPAK 
REG1117-5 
BB11175 
Plastic SOT -223 


REG1117 
BB1117 
Plastic SOT -223 


1A Current 
Out 
REG1117A 
BB1t17A 
Plastic SOT-223 


REG1117FA 
REG1117FA 
Plastic 3-Lead DDPAK 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


8COmA Current 
Out 
REG1117-2.B5 
Plastic SOT -223 
311 


REG1117-3.3 
Plastic SOT-223 
311 


REG1117F-3.3 
Plastic 3-Lead DDPAK 
339 
REG1117-5 
Plastic SOT -223 
311 


REG1117 
Plastic SOT-223 
311 


1A Current 
Out 


REG1117A 
Plastic SOT -223 
311 
REG1117FA 
Plastic 3-Lead DDPAK 
339 


A 
ELECTROSTATIC 
J.It:Ji.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted 10any third party. BURR· BROWN does nol authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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800mA Low Dropout Positive Regulator 
with Current Source and Sink Capability 


• 
SOURCES 
800mA, 
SINKS 
400mA 


• 
2.85V OUTPUT 
FOR SCSI ACTIVE 
NEGATION 
TERMINATION 


• 
1.3V max DROPOUT 
VOLTAGE 
AT 


10 = 800mA 


• 
INTERNAL 
CURRENT 
LIMIT 


• 
THERMAL 
OVERLOAD 
PROTECTION 


• 
SOT-223 SURFACE 
MOUNT PACKAGE 


• 
SCSI-2 AND SCSI·3 
DEVICES 


• 
FAST·20 
SCSI 


• 
ACTIVE 
NEGATION 
SCSI TERMINATORS 


• 
SUPPLY SPLITTER 
GROUND GENERATION 


The REG 1118-2.85 is a three-terminal 
voltage regula- 
tors capable of sourcing up to 800mA and sinking up 
to 400mA. The sinking capability is important in SCSI 
applications 
where 
active 
negation 
line drivers 
are 


used. 
The 
REG 1118-2.85 
is useful 
for making 
a 
27-line Boulay terminator 
capable of interfacing 
with 
active 
negation 
drivers 
required 
in FAST-20 
SCSI 
applications. 
The regulator 
has active current 
limits 


for both sink and source currents 
as well as internal 


thermal limiting. 


Laser trimming assures excellent output voltage accu- 
racy. An NPN output stage allows output stage drive 
current 
to contribute 
to the source 
load current 
for 
maximum 
efficiency. 


REGII18 
is packaged 
in a SOT-223 
surface-mount 
package, suitable for reflow soldering 
techniques. 


110n 
Signal Line 1 


110n 
Signal Line 2 


TERMPWR 
non 
UpTo 


REGll18 
Signal Line 3 
27 Lines 


V,N 
Vour 


10~FI 
GND 
14.7~F 
110n 


Signal Line N 


BURR 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


REGll18-2.85 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


OUTPUT VOLTAGE 


No Load, TA = 25°C 
2.82 
2.85 
2.88 
V 
All Operating 
Conditions(l) 
2.79 
2.85 
2.91 
V 


LINE REGULATION!') 


10= 0, V,N = 4.75V to 6V 
0.3 
4 
mV 


LOAD REGULATION") 


10= 0 to 800mA 
2 
25 
mV 


10= -400 
to OmA 
25 
60 
mV 


DROPOUT 
VOLTAGE'" 
TA = 25°C 
10= 100mA 
0.8 
1.1 
V 


'0 = 800mA 
1.1 
1.3 
V 


CURRENT 
LIMIT 
TA=25°C 
Positive (Isc+)(4) 
800 
1450 
mA 
Negative (150-) 
VOUT = 3.7V 
-750 
-400 
mA 


QUIESCENT 
CURRENT 
10 = 0 
3 
7 
mA 


RIPPLE 
REJECTION 
TA = 25°C 


f = 120Hz, 
V1N - 
VOUT = 2V, 
VRIPPLE = O.5Vp-p 
56 
dB 


LONG-TERM 
STABILITY 
TA= 
+125°C, 
1000Hr 
0.2 
% 


THERMAL 
SHUTDOWN 


Junction Temperature 
Shutdown 
150 
°C 
Junction Temperature 
Reset 
140 
°C 


THERMAL 
RESISTANCE 


Specified Junction Temperature 
Range 
0 
70 
°C 
Operating Junction Temperature 
Range 
0 
125 
°C 
Storage Range 
-55 
125 
°C 


Thermal 
Resistance 


eJC 
(Junction-to·Case 
at Tab) 
15 
°CIW 


NOTES: 
(1) All operating 
conditions 
include the combined 
effects of load current, 
input voltage, 
and temperature 
over each parameter's 
full specified 
range. 


(2) Load and line regulation are tested at a constant junction temperature 
by low duty cycle testing. (3) Dropout voltage is defined as the minimum input-to-output 
voltage that produces a 1% decrease 
in output voltage. (4) VOUT to ground through 
10:. 


Input Vortage 
7V 
Output Voltage. 
.. -Q.2V to (V+) +0.5V 
Short-Circuit 
Duration 
Indefinite 
Operating Junction Temperature 
Range 
DOC to +125°e 
Storage Temperature 
Range 
-55°C to +125°e 


Lead Temperature 
(soldering, 
10s)(1) 
+300oe 


NOTE: (1) See "Soldering Methods." 
A'""'00'_ 
~ 
'0''"" 


PACKAGE 
DRAWING 
PART 
PRODUCTl') 
PACKAGE 
NUMBER") 
MARKING 


REG1118-2.85 
sOT-223 
311 
BB11182 


NOTE: (1) Available 
in Tape and Reel, add - TR to Model Number. (2) For 
detailed drawing and dimension table, please see end of data sheet, or Appendix 
C of Burr-Brown 
Ie Data Book. 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


The information 
provided 
herein is believed to be reliable; however, 
BURR- 


BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR- 


BROWN assumes no responsibility for the use of this information, and all use of 
such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change without notice. No patent rights or licenses to any of the 
circuits 
described 
herein are implied 
or granted 
to any third party. 
BURR- 


BROWN does not authorize or warrant any BURR-BROWN 
product for use in life 
support devices and/or systems. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 
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Mixed Signal 
Products 
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SignalProducts 


DIGITAL AUDIO 
PRODUCTS 


APPENDIX A 
Demonstration 
Board Products 


APPENDIX 8 
Tape and Reel Specifications 


APPENDIX C 
Package Drawings 
IMechanicals) 
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Z AID Converters, Data 
Acquisition Components 


Burr-Brown's 
analog-to-digital 
(AID) converter prod- 
uct line offers a broad selection of resolutions, 12-, 11- 
and 24-bit for industrial applications, and 16-, 18-, and 
24-bit designed especially for audio applications. 


ADS7841 
is a complete 4 channel, 
12-bit, 200kHz, 


sample rate serial output interface AID. The SPIISSI 
interface allows a simple and easy interface to micro 
controllers. 


ADS7843 is a complete 12-bit monolithic sampling AID 
designed for 4-wire touch-screen panels. It includes the 
panel drivers on-chip for simple and easy use. 


ADS7818 is a complete 
12-bit, 500kHz, AID in the 
smallest package, and with simple and easy to use SPII 
SSI interface. It includes 
S/H, 12-bit AID, SPIISSI 
interface and internal reference. 


ADS1201 is a 130dB dynamic range delta-sigma modu- 
lator designed for very hi-resolution applications. 


DDC112 is a 20-bit, 2kHzlchannel, dual-channel cur- 
rent input NO 
converter 
with direct photo sensor 
interface. 


The SpeedPLUS 
line of high speed AID converters 
continues to grow. It now includes new 8-, 10-, and 
12-bit resolution. 5-80MHz sampling converters cov- 
ering a wide range of applications. All models utilize 
a leading edge pipeline architecture. SpeedPLUS con- 
verters feature a wide dynamic range wideband track! 
hold, internal or external reference options, low power, 
flexible input ranges and three-state output drivers. 


ADS900 and ADS901 are lO-bit, 20MHz AID con- 
verters operating down to +2.7V and feature either an 
internal or external reference. ADS902 is lO-bit, 30MHz 
AID, operates from +5V, utilizes an external reference 


BURR 
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and offers a flexible input range of either IVp-p or 
2Vp-p. The AOS930 and AOS931 are 8-bit, 30MHz 
AID converters that operate from either +3V or +5V 
supplies and feature an internal or external reference. 


ADS803, ADS804, and ADS80S are a new family of 
12-bit, 5-, 10- and 20MHz respectively high dynamic 
performance 
AID converters. 
All are pin compatible 
and offer the best combination of high dynamic perfor- 
mance with low power dissipation making them ideal 
for applications ranging from communications 
to digi- 
tal cameras. 


ADS822, ADS823, and ADS824 are a family of lO-bit, 
40-, 60-, and 70MHz pin-compatible 
AID converters 


with flexible input ranges and an internal/external refer- 
ence option. The combination of high dynamic perfor- 
mance and low power dissipation make this family ideal 
for applications ranging from multichannel imaging and 
communications applications. 


The upcoming ADS830 and ADS831 are 8-bit, 60- and 
80MHz, pin compatible AID converters offering high 
dynamic performance in a very small 20-lead narrow 
SSOP package. They also feature flexible input ranges 
and an internal/external reference option. 


VSP2000 is a CCO imaging signal processing IC for 
digital cameras. It includes all of the necessary features 
for signal processing 
the output 
of a CCO array, 


including 
correlated 
double sampling, 
gain ranging, 


and lO-bit AID conversion. The VSP2000 is capable of 
operating down to +2.7V supplies. 


VSP3000 is a 12-bit, 6MHz complete CCO/CIS signal 
processor that includes an integrated triple correlated 
double sampler and a programmable 
gain amplifier. 


The VSP3000 operates from a single +5V supply. 


~ Analog-to-Digital 
Converters 


AOSt20t 
(t30dB Modu/a/or) 


AOS1210 (24 Bils, <U:) 
AoS1211 (24 Bils, <U:, 4-ch MUX) 
AOS1212 (20 BiIS, <U:) 
AOS1213 (20 Bils, <U:, 4-ch MUX) 
00C112 
(20 Bits, <U:, 2-th "N) 


12-BIT 
12-BIT 


AOS7B06 (40kHZ) 
AOCBo 
(40kHz) 


AOS7Bf2 
(40kHz) 
AOS574 
(40kHz) 
16-BIT 


ISOB06 
(40kHz) 
AOC71 
(20kHz) 
AOS7B24 (40kHz, 4-ch MUX) 
AOS12B6 (20kHz) 


16-BIT 
AOS7B07 (40kHz) 
AOS7B13 (40kHz) 
AOS7B25 (40kHz, 4-ch MUX) 
ISOB07 
(40kHz) 


20-BIT 
PCM1760 (50kHz, dual) 
00C101 
(15kHz) 


12-BIT 
AOS774 
(117kHz) 


AOS7832 (117kHz, 4-th MUX) 
AOS7B33 (100kHz, 10 chi 
AoS7B04 (lOOkHz) 
AoS7BOB (100kHz) 
ISOB08 
(lOOkHz) 


AOS7B20 (lookHz) 
AoS7B22 (75kHz) 
AOS7841 (200kHz, 4-th MUX) 
AOS7842 (200kHz, 4-th MUX) 
ADS7843 (4-wlre Touch Screen) 
AOS7844 (200kHz, 8-th MUX) 


16-BIT 
AoS7B05 (100kHz) 
AoS7B09 (100kHz) 
ISOB09 
(100kHz) 
AOS7B21 (100kHz) 


12-81T 
AoS774 
AOCB4 
AOCB5 
AOCB7 


(117kHz) 
(100kHz) 
(100kHz) 
(100kHz) 


16-81T 
AoC76 
(59kHz) 


AOC700 
(59kHz) 


12-81T 
16-81T 


AOS7810 (800kHz) 
AOS7819 (BoOkHz) 
AOS7B31 (600kHz) 
AOS7800 (333kHz) 
AOS7816 (200kHz) 
AOS7B17 (200kHz) 
AOS781B 1500kHz) 
AOS7B52 (500kHz, 8-th MUX) 


16-BIT 


PCM7B 
(200kHz) 


AOS7B15 (250kHz) 
AOS7811 1250kHz) 


18-BIT 


OSP10l 
(200kHz) 


OSP102 
(200kHz, Dual) 
PCM7B 
(200kHz) 
PCM1750 (200kHz, Dual) 


8-81T 
AoS930 (30M Hz, t3VI>5V, Inl Ref) 
AOS931 (30M Hz, t3V1t5V, Ext Rei) 
ADS830 (60MHz) 
ADS831 (80MH,) 


10-BIT 
ADS900 (20M Hz, t3V, Inl Rei) 
AOS901 (2DMHz, t3V, Ext REf) 
AOS902 (30M Hz, Exl Rei) 
AOSB20 (20M Hz) 
AOSB21 (40MHz) 
AOSB22 (40MHz) 
AOSB23 (60MHz) 
AOS824 (70MHz) 


12-81T 
AOSBoo (40MHz) 
AOSBOI (25MHz) 
ADSB02 (10MHz) 
ADSB03 (5MHz) 
AOSB04 (fOMHz) 
AOS805 (20M Hz) 
AOS807 (53MHz) 


AFEll03 
(BrooklreeiMelalink) 


AFEll04 
(PairGain) 


AFE1105 
(Metalink) 


AFE1115 
(General, VeXO) 
AFE1124 
(General, Serial) 


DUAL 
DSP102 
(18-Bil,200kHz) 
PCM1750 (18-Bil, Audio Quality) 
PCM1760 (16 or 20 Bil, Audio Quality) 


4-ch MUX IN 
AOS1211 (24-Bil, <U:) 
ADS1213 (20-Bil, <U:) 
AOS7B24 (12-Bil,40kHz) 
AOS7B25 (16-Bil,40kHz) 
ADS7832 112-Bit, 117kHz) 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


I 


Linearity 
Input 
GENERAL 
m~ 
Resolu· 
Error 
Range 
Sampling 
Serial 


tion 
max 
(V) 
Rate 
THO 
SFDR 
Temp 
or 
m ~Producl 
(Bits) 
(%FSR) 
NMC<') 
(see table, pg 34) 
(kHz) 
(dB, max) 
(dB,min) 
Range(1) 
Pkg(2) 
Parallel 
Description 


~ADC71 
16 
to.003 
14 
0, E, F, N, R, S 
20 
- 
Ind, Com 
TDIP 
S, P 
Industry Std Pinouts 


~~~~~~AG 
16 
to.003 
14 
0, E, N, R, S 
60 
- 
Ind, Com 
TDIP 
S, P 
Industry Std Pinouts 
12 
to.012 
12 
0, E, N, R, S 
40 
- 
Ind 
TDIP 
S, P 
Industry Std Pinout and Intertace Medium Speed Monolithic 
tll 
ADC84KG 
12 
to.012 
12 
0, E, N, R, S 
100 
- 
Ind 
TDIP 
S, P 
Medium Speed 
l:: 
ADC85H 
12 
to.012 
12 
0, E, N, R, S 
100 
Com 
TDIP 
S, P 
Medium Speed 
... 
";< 
ADC87H 
12 
to.012 
12 
0, E, N, R, S 
100 
- 
Mil 
TDIP 
S, P 
Mil Temperature Range 
tll 
ADC700 
16 
to.003 
14 
0, E, F, N, R, S 
59 
- 
Mil, Ind, Com 
TDIP 
S, P 
Data-Bus Intertace 
... 
0 
ADS574 
12 
to.012 
12 
E, F, R, S 
40 
- 
Com, Mil 
DIP, DDIP, SO 
P 
Sampling 574 Type 
~ 
;:,: 
ADS800 
12 
to.024 
12 
Z 
40MHz 
61' 
Com 
SOIC, SSOP 
P 
Sampling, Internal Relerence 
•.... 
ADS801 
12 
to.024 
12 
Z 
25MHz 
61' 
Com 
SOIC, SSOP 
P 
Sampling, Internal Reference 
Q 
(J 
ADS802 
12 
to.024 
12 
Z 
10MHz 
67' 
Com 
SOIC, SSOP 
P 
Sampling, Internal Reference 
~..• 
t:J 
ADS803 
12 
12 
FF 
5MHz 
82' 
Xlnd 
SOIC, SSOP 
P 
Low Power, ExVlnt Ref Option 
~ 
~~ 
ADS804 
12 
12 
FF 
10MHz 
80' 
Xlnd 
SOIC, SSOP 
P 
Low Power, ExVlnt Ref Option 
::::: 


tll 
ADS805 
12 
12 
FF 
20MHz 
n' 
Xlnd 
SOIC, SSOP 
P 
Low Power, ExVlnt Ref Option 
:? 
0 
ADS807 
12 
12 
FF, HH, II, JJ 
53MHz 
82' 
Xlnd 
SSOP 
P 
Low Power, fxtl/nt 
Ref Option 


0 
ADS820 
10 
to.097 
10 
Z 
20MHz 
63' 
Com 
SOIC, SSOP 
P 
Sampling, Internal Reference 
S" 
?I- 
:3 
ADS821 
10 
to.097 
10 
Z 
40MHz 
63' 
Com 
SOIC, SSOP 
P 
Sampling, Internal Reference 
CD 


ADS822 
10 
10 
FF,GG 
40MHz 
66' 
Xlnd 
SSOP 
P 
Low Power, ExVlnt Ref Option 
..• 


ADS823 
10 
10 
FF,GG 
60MHz 
74' 
Xlnd 
SSOP 
P 
Low Power, ExVln! Ref Option 
~ 
CD 


ADS824 
10 
10 
FF, GG 
70MHz 
68' 
Xlnd 
SSOP 
P 
Low Power, ExVln! Ref Option 
..• 


ADS830 
8 
8 
FF,GG 
60MHz 
73' 
Xlnd 
SSOP 
P 
Low Power, Extllnt Ref Option 
~. 


ADS831 
8 
8 
FF, GG 
80MHz 
65' 
Xlnd 
SSOP 
P 
Low Power, Extllnt Ref Option 
CD 


ADS900 
10 
10 
CC 
20MHz 
53' 
Xlnd 
SSOP 
P 
Low Power, Internal Reference 
2t 


ADS901 
10 
10 
CC 
20MHz 
49' 
Xlnd 
SSOP 
P 
Low Power, Extemal Reference 


"-4 
Co 


ADS902 
10 
10 
DO 
30MHz 
60' 
Xlnd 
SSOP 
P 
Low Power, Ex1emal Reference 
~ 
ADS930 
8 
8 
CC, EE 
30MHz 
SO' 
Xlnd 
SSOP 
P 
Low Power, Ex1emal Reference 
ADS931 
8 
8 
CC, EE 
30MHz 
49' 
Xlnd 
SSOP 
P 
Low Power, External Reference 
~ 
ADSf201 
130dB 
24 
D,S 
Programmable 
- 
- 
Xlnd 
SOIC 
S 
Single-Channel, <II, Modulator 
~ 


ADS1210 
24 
to.0015 
24 
D,S 
Programmable 
- 
- 
Xlnd 
SOIC, PDIP 
S 
Single-Channel, Al, Differential In 
CI') 
"-4 


ADS1211 
24 
to.0015 
24 
D,S 
Programmable 
- 
- 
Xlnd 
SOIC, PDIP, SSOP 
S 
4-Channel MUX, <II, Differential In 
~ 


ADS1212 
20 
to.0015 
20 
D,S 
Programmable 
- 
Xlnd 
PDIP, SOIC 
S 
Low Power, Single-Channel, 
<II 
c:: 
ADS1213 
20 
to.0015 
20 
D,S 
Programmable 
Xlnd 
PDIP, SOIC, SSOP 
S 
Low Power, Four-Channel, <II 
~ 
ADS1286 
12 
to.024 
12 
0 
20 
-ll0 
86 
Xlnd 
PDIP, SOIC, MSOP 
S 
Low Power, 1mW Unipolar Input 
ADS7800 
12 
to.012 
12 
R,S 
333 
- 
n 
Com,lnd 
DIP, SOIC 
P 
Sampling, Intertace 
Q 


ADS7804 
12 
to.012 
12 
S 
100 
-ll0 
80 
Xlnd 
PDIP, SOIC 
P 
Full Parallel, Pin Compatible to ADS7805 
::J 
~ 


ADS7805 
16 
to.0045 
16 
S 
100 
-94 
94 
Xlnd 
PDIP, SOIC 
P 
Full Parallel, Pin Compatible to ADS7804 
'-'=- 


ADS7806 
12 
to.012 
12 
C, D,S 
40 
-ll0 
80 
Xlnd 
PDIP, SOIC 
S, P 
8-Bit Bytes or Serial, Pin Compatible to ADS7807 
ADS7807 
16 
to.0023 
16 
C,D,S 
40 
-96 
96 
Xlnd 
PDIP, SOIC 
S, P 
8-Bit Bytes or Serial, Pin Compatible to ADS7806 


ADS7808 
12 
to.012 
12 
C, 0, E, P, R, S 
100 
-ll0 
80 
Xlnd 
PDIP, SOIC 
S 
Pin Compatible to ADS7809 


, DENOTES 
TYPICAL 


BOLD 
DENOTES 
NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


!'J 
, 
Some 
specifications 
have been estimated 
for comparison 
W 
purposes. 
Refer to data sheets 
for guaranteed 
specifications. 


AID CONVERTERS, 
DATA ACQUISITION 
COMPONENTS 
N 


Linearity 
Input 
GENERAL (CONT) 
Resolu· 
Error 
Range 
Sampling 
Serial 
tion 
max 
(see table below) 
Rate 
THO 
SFDR 
Temp 
or 
Product 
(Bils) 
(%FSR) 
NMCl41 
(V) 
(kHz) 
(dB, maxI 
(dB,min) 
Rangel1) 
Pkg(21 
Parallel 
Description 


ADS7809 
16 
to.006 
16 
C, D, E, P, R, S 
100 
-96 
96 
Xlnd 
PDIP, SOIC 
S 
Pin Compatible to ADS7808 
ADS7810 
12 
to.018 
12 
S 
800 
-77 
77 
Xlnd 
PDIP, SOIC 
P 
Sampling, 12-Bit, 800kHz 


ADS7811 
16 
±ll.0045 
15 
N 
250 
Xlnd 
PDIP, SOIC 
P 
Sampling, wnnternal 
Reference 


ADS7812 
12 
±O.012 
12 
S, AA, R, E, M, P, BB 
40 
-80 
80 
Xlnd 
PDIP, SO 
S 
Sampling, pin compatible with ADS7813 


ADS7813 
16 
±O.0023 
16 
S, AA, R, E, M, P, BB 
40 
-96 
96 
Xlnd 
PDIP, SO 
S 
Sampling, pin compatible with ADS7812 
ADS7815 
16 
±O.OO8' 
15 
N 
250 
-96 
96 
Xlnd 
SOIC 
P 
Sampling, wnnternal Reference 
ADS7816 
12 
±O.024 
12 
D 
200 
-84 
86 
Xlnd 
PDIP, SOIC, MSOP 
S 
Low Power, 2.5mW, Unipolar Input 


ADS7817 
12 
±O.024 
12 
J 
200 
-83 
86 
Xlnd 
PDIP, SOIC, MSOP 
S 
Low Power, 2.5mW, Bipolar Input 


ADS7818 
12 
±ll.024 
12 
0 
500 
-78 
80 
Xlnd 
PDIP, SOIC, MSOP 
S 
Low Power, 10mW, Internal Reference 
2;' 


ADS7819 
12 
0.Q18 
12 
N 
800 
-77 
77 
Xlnd 
PDIP, SOIC 
P 
Sampling, 12-Bit, 800kHz 
.., 


ADS7820 
12 
±O.Ol 
12 
D 
100 
-80 
80 
Xlnd 
PDIP, SOIC 
P 
Sampling, pin compatible with ADS7821 
S 


ADS7821 
16 
±O.OO8 
16 
D 
100 
-94 
94 
Ind 
PDIP, SOIC 
P 
Sampling, pin compatible with ADS7820 
:3 
ADS7822 
12 
±O.024 
12 
a 
75 
-82 
86 
Xlnd 
PDIP, SOIC, MSOP 
S 
Low Power, 0.6mW Unipolar Input 
CD~ 
ADS7824 
12 
±O.OI 
12 
S 
40 
-80 
80 
Xlnd 
PDIP, SOIC 
S, P 
Sampling, 4-ch mux input 
iii' 
ADS7825 
16 
to.002 
16 
S 
40 
-90 
90 
Xlnd 
PDIP, SOIC 
S, P 
Sampling, 4-ch mux input 
~ 
ADS7831 
12 
0.024 
12 
N 
600 
-77 
77 
Xlnd 
PDIP, SOIC 
P 
Low Cost 
:1:0. 


ADS7832 
12 
±O.024 
12 
B,D 
117 
Xlnd 
PDIP, LCC 
P 
Sampling, 4·ch MUX, Auto Calibration 
~ 


ADS7833 
12 
0.05 
12 
I, L, M, N 
100 
Xlnd 
PLCC 
S 
3-channel, simultaneous sampling 
C;;' 


ADS7841 
12 
±ll.012 
12 
0 
200kHz 
-76 
76 
Xlnd 
PDIP, SSOP 
S 
Sampling, 4-Channel MUX, Low Power 
lit 
~ 
ADS7842 
12 
:!f).012 
12 
D 
200kHz 
-76 
76 
Xlnd 
PDIP,SSOP 
P 
Sampling, 4·Channel MUX, Low Power 
..., 


ADS7843 
12 
±ll.012 
12 
0 
125kHz 
Xlnd 
SSOP 
S 
4·Wire Touch·Screen 
Controller 
~ 


ADS7844 
12 
:!f).012 
12 
0 
200 
-76 
76 
Xlnd 
SSOP 
S 
8·Channel, AL T Source MAX 147 
~ 
ADS7852 
12 
:!f).012 
12 
D 
500 
-76 
76 
Xlnd 
asop 
P 
8-Channel, 2.5V RGF 
~lit 
DDC10l 
20 
±2.5ppml'l 
18 
Current 
15 
Ind 
DDIP, SOIC 
S 
High Accuracy 
..., 


DDC112 
20 
20 
See Data Sheel 
2kH;r/Channel - 
XIND 
SOIC 
S 
Dual Channel, Current Input, dI 
- 
DSP101 
18 
0.003 
a 
200 
-90 
Com 
DDIP 
S 
DSP Compatible, Single Channel 
~ 


DSP102 
18 
0.003 
a 
200 
-90 
Com 
DDIP 
S 
DSP Compatible, Dual Channel 
!:; 


IS0806 
12 
to.022 
12 
C, D,S 
40 
-90' 
Ind 
PDIP 
S 
Isolated, Rated 1500Vrms 
r0- 
c::> 


IS0807 
16 
to.0046 
15 
C, D,S 
40 
-100' 
Ind 
PDIP 
S 
Isolated, Rated 1500Vrms 
~ 
IS0808 
12 
to.022 
12 
C, D, E, P, R, S 
100 
-90' 
Ind 
PDIP 
S 
Isolated, Rated 1500Vrms 
- 
IS0809 
16 
to.OOB 
15 
C, D, E, P, R, S 
100 
-100' 
Ind 
PDIP 
S 
Isolated, Rated 1500Vrms 
~ 
NOTES: (1) Com = O'C to +70'C, Xlnd = -40'C to +85'C, Ind = -25'C to +85'C, Mil = -55'C 
to +125'C. (2) DIP = 0.3' wide DIP, DDIP = 0.6' wide DiP, TDIP = 0.9' wide DIP, PLCC = Plastic Leaded Chip Carrier, SO = Small Outline Surtace Mount. 
Ci; 


(3) Linearity errors ±O.025% reading t2.5ppm FSR. (4) NMC = No Missing Codes. 
~ 
CD 


KEY FOR AID CONVERTER INPUT 
~ 
c::> 
RANGE SPECIFICATION TABLE 
~ 


SPECIFICATION 
RANGE 
SPECIFICATION 
RANGE 
SPECIFICATION 
RANGE 
CODE 
(V) 
CODE 
(V) 
CODE 
(V) 


A 
0101.25 
K 
tl.O 
AA 
0.3125 to 2.8125 
B 
0102.5 
L 
tl.25 
BB 
0.5 to 4.5 
C 
0104 
M 
t2.0 
CC 
1.0 to 2.0 (S-E) 


0 
0105 
N 
t2.5 
DO 
1.25 103.25 (S-E) 
E 
01010 
0 
t2.75 
EE 
2 to 4, 2 to 3 (S-E) 
F 
01020 
P 
t3.33 
FF 
1.5 to 3.5 (S-E) 
G 
o to-l0 
Q 
t4.0 
GG 
2.0 to 3.0 (S-E) 


H 
to.312 
R 
t5.0 
HH 
1.75 to 3.25 (Dill) 


I 
to.5 
S 
t10.0 
II 
2.0103.0 
(Dill) 
J 
to.625 
Z 
1.25 to 3.25 (Dill) 
JJ 
1.0 to 4.0 (S-E) 
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Product 


AFE1103 
AFE1104 
AFE1105 
AFE1115 
AFE1124 


Burr-Brown's 
Analog Front End products 
greatly reduce the size and cost of a DSL system by providing 
all of the active 
analog circuitry 
needed to connect 
a digital 
signal 
processor 
to an external 
compromise 
hybrid 
and line transformer, 
Functionally, these units are separated Into a transmit and a receive section. Thetransmit 
section generates, filters, and buffers 
outgoing 
2B1 Q data. The receive section echo cancels, filters, and digitizes the symbol data received on the telephone 
line 
and passes It to the DSP chip. 


Design 
Minimum 
Power 
Speed 
Speed 
Power 
Compatibility 
Supply 
Description 


E1fT1 
192kbps 
250mW 
Brooktree 
+5V 
Second Sourced By Bt8921 
E1fT1 
192kbps 
250mW 
PairGain 
+5V 
E1fT1 
192kbps 
250mW 
Metalink 
+5V 
E1fT1 
192kbps 
250mW 
General 
+SV 
Includes VCXO Circuit 
E1fT1 
64kbps 
2S0mW 
General 
+SV 
J)erial Interface 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT 
IN DEVELOPMENT 


BURR - BROWN® 
IElElI 


16-Bit 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
16-BIT 
RESOLUTION 


• 
LINEARITY 
ERROR: ±O.003% max (KG, BG) 


• 
NO MISSING 
CODES 
GUARANTEED 
FROM -25°C 
TO +85°C 


• 
17lls 
CONVERSION 
TIME (16-Bit) 


• 
SERIAL 
AND PARALLEL 
OUTPUTS 


The ADC76 
is a high quality, 
16-bit successive 
ap- 


proximation 
analog-to-digital 
converter. 
The ADC76 
uses state-of-the-art 
laser-trimmed 
IC thin-film 
resis- 
tors and is packaged in a hermetic 32-pin dual-in-line 
package. The converter is complete 
with internal ref- 
erence, 
short cycling 
capabilities, 
serial output, 
and 
thin-film 
scaling 
resistors, 
which allow selection 
of 
analog input ranges of ±2.5V, ±5V, ±IOV, 0 to +5V, 
o to +lOV and 0 to +20V. 


It is specified 
for operation 
over 
two 
temperature 
ranges: O°C to +70°C (1, K) and -25°C to +85°C (A, B). 


Data 
is available 
in parallel 
and serial 
form 
with 
corresponding 
clock 
and 
status 
output. 
All digital 
inputs and outputs are TTL-compatible. 


Power supply voltages are ±15VDC 
and +5VDC. 


Parallel 
Digital 
Output 


Clock Rate Control 
Clock Out 


Status 


Serial Out 


SURR-BROWN~ 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADC76J. 
K 
ADC76A. 
B 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
* 


Bits 


ANALOG 
INPUTS 


Voltage Ranges: Bipolar 
±2.5, ±5, ±10 
',' 
V 


Unipolar 
Oto+5,Oto+10 
:;: 
V 
o to +20 
* 
Impedance 
(Direct Input) 
o to +5V, ±2.5V 
2.5 
* 
kQ 
o to +10V, ±5.0V 
5 
'" 
kQ 
o to +20V. ±lOV 
10 
::: 
k!1 


DIGITAL 
tNPUTS!') 
Convert Command 
Positive pulse 50ns wide (min) trailing edge ("1" to "0" 
initiates conversion) 


Logic Loading 
I 
I 
1 
I 
I 
I 
:;: 
TTL Load 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Gain Error(2) 
±O.1 
±0.2 
:;: 
:I: 
% 


Offset Error: 
Unipolar(2) 
±0.05 
±0.1 
::: 
* 


% of FSR(3) 


Bipolarl2) 
±O,1 
±O.2 
* 


::: 
% of FSR 
Linearity Error: K, B 
±0.003 
::: 
% of 
FSR 


J, A 
±0.006 
::: 
% of 
FSR 
Inherent Quantization 
Error 
±1/2 
::: 
LSB 
Differential 
Linearity 
Error 
±0.003 
::: 
% of FSR 


Noise (3o, pop) 
±0.001 
±0.003 
::: 
:;: 
% of FSR 


POWER SUPPLY 
SENSITIVITY 


±15VDC 
0.003 
:;: 
% of FSRJOIoVs 


+5VDC 
0,001 
:;: 
% of FSRf'IoVs 


CONVERSION 
TIME!') 


14 Bits 
15 
'.' 
~s 


15 Bits 
16 
:;: 
~s 


16 Bits 
17 
* 
~s 


WARM-UP 
TIME 
5 
:;: 
Min 


DRIFT 
Gain 
±15 
* 


ppmf'C 


Offset: Unipolar 
±2 
±4 
:+: 
:;: 
ppm of FSRrC 


Bipolar 
±10 
',' 
ppm of FSRf'C 


Linearity 
±2 
±3 
:;: 
* 


ppm of FSRf'C 


No Missing Codes Temp Range 
J, A (13-bit) 
0 
+70 
-25 
+85 
°C 
K, B (14-bit) 
0 
+70 
-25 
+85 
°C 


OUTPUT 
DIGITAL 
DATA 


(All codes complementary) 
Parallel 
Output Codes(5): Unipolar 
CSB 
::: 


Bipolar 
COB, CTCI.) 
:I: 


Output Drive 
2 
:;: 
TTL Loads 
Serial Data Code (NRZ) 
CSB,COB 
* 
Output Drive 
2 
::: 
TTL Loads 
Status 
Logic "1" during conversion 
* 
Status Output Drive 
2 
::: 
TTL Loads 


Internal Clock: Clock Output Drive 
2 
* 


TTL Loads 


Frequency(7) 
933 
1400 
::: 
* 
kHz 


POWER SUPPLY 
REOUIREMENTS 
Power Consumption 
0.655 
* 
W 


Rated Voltage: Analog 
±11,4 
±15 
±16 
::: 
::: 
::: 
VDC 


Digital 
+4.75 
+5 
+5.25 
::: 
::: 
::: 
VDC 
Supply Drain: 
+15VDC 
+10 
+15 
* 
* 
mA 
-15VDC 
-28 
-35 
::: 
::: 
mA 
+5VDC 
+17 
+20 
::: 
::: 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
-25 
+85 
°C 
Storage 
-55 
+125 
::: 
* 


°C 


:;:Specification 
same as ADC76J, 
K. 


NOTES: (1) CMOSmL 
compatible. 
i.e.. Logic "0" = C.8V. max. Logic "1" = 2.0V. min for inputs. For digital outputs Logic "0" = OAV. max. Logic "1' = 2.4V. min. 
(2) Adjustable 
to zero. See "Optional External Gain and Offset Adjustment" section. (3) FSR means Full Scale Range. For example. unit connected 
for ±10V range 
has 20V FSR. (4) Conversion time may be shortened with "Short Cycle" set for lower resolution and with use of Clock Rate Control. See "Optional Conversion Time 
Adjustment" section. The Clock Rate Control (pin 23) should be connected to Digital Common for specified conversion time. Short Cycle (pin 32) should be left open 
for 16·bit resolution or connected to the n + 1 digital output for n·bit resolution. For example. connect Short Cycle to Bit 15 (pin 15) for 14-bit resolution. For resolutions 
less than 16 bits. pin 32 should also be tied to +5V through a 2kO resistor. (5) See Table I. CSB = Complementary 
Straight Binary, COB = Complementary 
Offset 
Binary, CTC = Complementary 
Two's Complement. 
(6) CTC coding obtained by inverting MSB (pin 1). (7) Adjustable 
with Clock Rate Control from approximately 
933kHz to 1.4MHz. 
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+Vcc 
to Common.. 
. 
OV to +16.5V 


-Vcc 
to Common 
OV to -16.5V 


+Voo 
to Common 
. 
OV to +7V 


Analog 
Common 
to Digital 
Common 
±0.5V 


Logic 
Inputs 
to Common. 
. 
. 
OV to Voo 


Maximum 
Power 
Dissipation. 
. 
1000mW 


Lead 
Temperature 
(soldering, 
10s) 
300°C 


LINEARITY 
ERROR 


PRODUCT 
max (% of FSR) 
TEMPERATURE 
RANGE 


ADC76AG 
±O.OO6 
-25°C 
to +85°C 
ADC76BG 
±O.OO3 
-25°C 
to +85°C 
ADC76JG 
±O.O06 
O°C to +70°C 
ADC76KG 
±O.OO3 
O°C to +70°C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(1) 


ADC76JG 
32-Pin 
Hermetic 
DIP 
172-5 
ADC76KG 
32-Pin 
Hermetic 
DIP 
172-5 
ADC76AG 
32-Pin 
Hermetic 
DIP 
172-5 
ADC76BG 
32-Pin 
Hermetic 
DIP 
172-5 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the 
use of this 
information, 
and 
all use 
of such 
information 
shall 
be entirely 
at the 
user's 
own 
risk. 
Prices 
and 
specifications 
are subject 
to change 


without 
notice. 
No patent 
rights 
or licenses 
to any of the circuits 
described 
herein 
are implied 
or granted 
to any third party. 
BURR-BROWN 
does 
not authorize 
or warrant 


any 
BURR-BROWN 
product 
for use 
in life support 
devices 
and/or 
systems. 


BURR - BROWNe 


Burr-Brown 
Ie Data Book 
IE:lE:lI 
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General Purpose 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
INDUSTRY-STANDARD 
12-BIT ADC 


• 
:±1).0120/0LINEARITY 


• 
25~ 
max CONVERSION 
TIME 


• 
±12V OR ±15V OPERATION 


• 
NO MISSING 
CODES: 
-25°C 
to +85°C 


• 
HERMETIC 
32-PIN 
PACKAGE 


• 
PARALLEL 
AND SERIAL 
OUTPUTS 


• 
595mW 
max DISSIPATION 


Clod< 
Inhibit 
External 
Clod< 
Short 
Cycle 


Comparator 
In 


20VRange 


The 
ADC80 
is a 
12-bit 
successive-approximation 
analog-to-digital 
converter, 
utilizing 
state-of-the-art 
CMOS and laser-trimmed 
bipolar die custom designed 
for freedom 
from latch-up 
and optimum 
AC perfor- 
mance. It is complete with a comparator, 
a monolithic 
12-bit DAC which includes 
a 6.3V reference 
laser- 
trimmed 
for minimum 
temperature 
coefficient, 
and a 
CMOS logic chip containing 
the successive 
approxi- 
mation register (SAR), clock, and all other associated 
logic functions. 


Internal scaling resistors are provided for the selection 
of analog input signal ranges of±2.5V, 
±5V, ±IOV, 0 
to +5V, or 0 to +IOV. Gain and offset errors may be 
externally 
trimmed to zero, enabling 
initial endpoint 
accuracies 
of better than ±O.12% (±1/2LSB). 


The maximum 
conversion 
time of 25J.lS makes 
the 
ADC80 ideal for a wide range of 12-bit applications 
requiring 
system 
throughput 
sampling 
rates 
up to 
40kHz. 
In addition, the ADC80 may be short-cycled 
for faster conversion 
speed with reduced 
resolution, 


and an external clock may be used to synchronize 
the 
converter to the system clock or to obtain higher speed 
operation. 


Data 
is available 
in parallel 
and serial 
form 
with 
corresponding 
clock 
and status 
signals. 
All digital 
input and output signals are TTLlLSTTL-compatible, 
with internal pull-up resistors included 
on all digital 
inputs to eliminate the need for external pull-up resis- 
tors on digital inputs 
not requiring 
connection. 
The 
ADC80 
operates 
equally 
well with either 
±ISV 
or 
± 12V analog power supplies, and also requires use of 
a +SV logic power 
supply. 
However, 
unlike 
many 
ADC-type products, a +5V analog power supply is not 
required. 
It is packaged 
in a hermetic 
32-pin 
side- 
brazed ceramic dual-in-line 
package. 


Successive 
Approximation 
Register 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ELECTRICAL 
At T. = +25"<:, ±Vcc = 12V or 15V, Voo = +5V, unless otherwise specffied. 


AOC80AG 


PARAMETER 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
ADC8OAG-12, 
ADC8I)-AGZ-l2<') 
12 
Bits 


AOC8OAG-10 
10 
Bits 


INPUT 


ANALOG 
Voltage Ranges: 
Unipolar 
Oto+5,Oto+l0 
V 
Bipolar 
±2.5, ±S, ±10 
V 
Impedance: 
0 to +5V, ±2.5V 
2.4(; 
2.5 
2.55 
kn 


o to +10V, +5V 
4.9 
5 
5.1 
kn 
±10V 
9.8 
10 
10.2 
kn 


DIGITAL 
Logic Characteristics 
(Over specification 
temperature 
range) 


Viii (Logic '11 
2 
5.5 
V 
V,L (Logic "01 
-0.3 
+0.8 
V 


I'N (V'N = +2.7V) 
-150 
!JA 


I'L (V'N = +O.4V) 
500 
!JA 
Convert Command 
Puise Widtht') 
100 
2000 
ns 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Gain Error<') 
±O.l 
±O.3 
% of FSRt" 


Offset Errorl3': Unipolar 
±O.05 
±O.2 
% of FSR 
Bipolar 
±O.l 
±O.3 
%ofFSR 
Unearily 
Error: ADC80AG-12, 
ADC8OAGZ-12 
±O.012 
%of 
FSR 
ADC8OAG-l0 
±O.048 
%of 
FSR 
Differential 
Unearity 
EITOt 
±112 
±314 
LSB 
Inherent 
Quantization 
Error 
±112 
LSB 


POWER SUPPLY 
sENSmvrrv 
11.4V,; 
±Vcc'; 
16.5V 
±O.003 
±O.009 
% of FSRI%Vcc 
+4.5V ,; Voo'; 
+5.5V 
±O.002 
±O.005 
% of FSRI%Voo 


DRIFT 
Total Accuracy, 
Bipola~5) 
±10 
±23 
ppmI"C 


Gain 
±15 
±30 
ppmI"C 


Offset 
Unipolar 
±3 
ppm of FSR/"C 


Bipolar 
±7 
±15 
ppm of FSR/"C 


Unearily 
EITOt Drift 
±1 
±3 
ppm of FSR/"C 


Differential 
Unearity 
over Temperature 
Range 
±314 
LSB 
No Missing Code Temperature 
Range 
-25 
+85 
'C 
Monotonicity 
eNer Temperature 
Range 
Guaranteed 


CONVERSION 
TIMEtl) 
ADC80AG-12, 
ADC8I)-AGZ-12 
15 
22 
25 
~s 


AOC8OAG-l0 
13 
20 
22 
~ 


OUTPUT 


DIGITAL (Bits 1-12 , Clock Out, Status, Serial Out) 
Output Codes(7l 


Parallel: 
Uni~ar 
CSB 
Bipolar 
COB, CTC 
Serial (NRZ}tl' 
CSB,COB 
Logic Levels: 
Logic 0 (ISlNK 
,; 3.2mA) 
+0.4 
V 
Logic 1 (lsouACE ,; 8O~A) 
+2.4 
V 
Intemal Clock Frequency 
545 
kHz 


INTERNAL 
REFERENCE 
VOLTAGE 
Voltage 
+6.2 
+6.3 
+6.4 
V 
Source 
Current 
AvailabJe for External 
Loads(V) 
200 
!JA 
Temperature 
Coefficient 
±10 
±30 
ppm"'C 


The informaHon provtded herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility 
for the use of this infonnation, 
and all use of such infonnatton 
shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant 
any BURR· BROWN 
product for use in life support 
devtces 
and/or systems. 
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SPECIFICATIONS 
(CONn 


ELECTRICAL 


At T.••= +25°C. ±Vcc = 12V or 15V. Voo:: 
+SV, unless otherwise specified. 


ADC80AG 


PARAMETER 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 
(For all models) 
0 
CO 
Voltage: ±Vee 
±11.4 
±15 
±16.5 
V 
0 
Voo 
+4.5 
+5 
+5.5 
V 
Current: 
+Iee 
5 
8.5 
mA 
C 


-lee 
21 
26 
mA 
« 
100 
11 
15 
mA 
Power Dissipation 
(±Vee = 15V) 
450 
595 
mW 
III 


Thermal Resistance, 
8JA 
50 
'c/w 


TEMPERATURE 
RANGE (Ambient) 
Specification 
-25 
+85 
'C 
Operating 
(derated specs) 
-55 
+125 
'C 
Storage 
---li5 
+150 
'C 
CJ) 


NOTES: (1) ADC80AGZ-12 
is not recommended 
for new designs. Standard ADC80AG-12 
now meets the extended power supply range of the ADC80AGZ-12. 
(2) 
Accurate conversk>n will be obtained with any convert command pulse width of greater than lOOns; however, it must be limited to a..s (max) to assure the specified 
conversion 
time. (3) Gain and offset errors are adjustable to zero. see "Optional 
Extemal Gain and Oftset Adjustmenf 
section. (4) FSR means Full-Scale 
Range 
and is 20V for ±10V range, tOV for f:JV and 0 to +10V ranges, etc. (5) Indudes 
drift due to linearity, gain, and offset drifts. (6) Conversion 
time is specified 
using 
intemal dock. 
For operation with an external dock see "Clock Options" section. This corrverter may also be shOf1-eycled to less than 12-M 
resolution for shorter 
conversion time: see "Short Cyde 
Feature" section. (7) CSB means Complementary 
Straight Binary, COB means Complementary 
Oftsel Binary, and CTC means 


Complementary 
Two's Complement 
coding. see Table 1 for additional information. 
(8) NRZ means Non-Retum-to-Zero 
coding. (9) Extemalloading 
must be constant 
during conversion. 
and must nol exceed 200tJA for guaranteed 
specification. 


PIN 
DESCRIPTION 
PIN 
DESCRtPTION 


1 
Bit 6 
32 
Bit 7 


2 
Bit 5 
31 
Bit 8 


3 
Bit 4 
30 
Bit 9 
4 
Bit 3 
29 
Bit 10 (LSB-10 Bits) 


5 
Bit 2 
28 
Bill1 


6 
Bijl 
(MSB) 
27 
Bit 12 (LSB-12 Bits) 


7 
NCI') 
26 
serial Out 


8 
Bit 1 (MSB) 
25 
-Vee 
9 
+5V Digital Supply 
24 
Reference Out (+6.3V) 


10 
Digital Common(2) 
23 
Clock Out 


11 
Comparator 
In 
22 
Status 


12 
Bipolar Oftset 
21 
ShortCyde 


13 
R, 10V Range 
20 
Clock Inhibit 


14 
R2 20V Range 
19 
External Clod< 


15 
Analog Common 
18 
Convert Command 


16 
Gain Adjust 
17 
+Vee 


~\ 
ELECTROSTATIC 
i'~ DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet it~ published 


specifications. 
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+Vcc to Analog Common 
0 to +16.5V 
-Vcc 
to Analog Common 
0 to-16.5V 
Voo to D;QitaJCommon 
0 to +7V 
Analog Common to Digital Common 
±O.5V 
Logic Inputs (Convert Command, Clock In) 
to Digital Common 
.......................•........................ 
--{).3V to Woo +O.5V 
Analog Inputs (Analog In, Bipolar Offset) 
to Analog Common 
±16.5V 
Reference 
Output 
Indefinite Short to Common, 


Momentary 
Short to Vcc 
Lead Temperature, 
(soldering, 
10s) 
+300"C 


CAUTION: 
These 
devices 
Ire 
sensitive 
to eIectrostltiC 
dischlrge. 


Approprilte 
I.C. hlndling 
procedures 
Ihould 
be followed. 


Stresses 
lboYe 
those 
listed under "Absolute 
Mlximum 
Rltings" 
may 
couse 
pennlnent 
dlmege 
to the device. 
Exposure 
to Ibsolute 
mexi- 


mum conditions 
for extended 
periods 
may Iffect 
device 
relilbility. 


RESOll1TlON 


PRODUCT 
(Bits) 


ADC80AG-10 
10 
AOCBOG-12 
12 
ADC8OGZ-I21') 
12 


NOTE: (1) ADC80AGZ-12 
is not recommended 
for new designs. 
Standard 
AOC80AG-12 
now 
meets 
the 
extended 
power 
supply 
range 
of 
the 
ADC80AGZ-12. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(l) 


ADC8OAG-l0 
32-Pin Hennetic 
172 
ADC8OG-12 
32-Pin Hermetic 
172 
ADC8OAZ-l2<') 
32-Pin Hennetic 
172 


Internal 
Clock --i 
•... 
I--_lso 
__ 
-_I __ 
I_-_lcP 
--i__ I-_lcw 
---. 


Status 
~ 
L- 


--i 
1--1" 


Bill 
,VA 


I 


Io 
Io 
: I I 
Do" 
'--"."-".'."'.". 


--i 
I-lev 


Dala Invalid I Bill 
1 Bit 2 1 Bit 3 I Bit 4 I Bit 5 1 Bit 6 1 Bh 7 1 Bit8 
1 Bit 9 IBh 10 1Bil11 
1Bh 121 


SYMBOL 
PARAMETER 
TYP 
UNITS 


!co 
Clock delay from convert oommand 
30 
ns 
Ia> 
Nominal clock period 
1.65 
~s 
Icw 
Nominal dock pulse width 
0.65 
~ 
Iso 
Status delay from oonvert oommand 
130 
ns 
t" 
All bits reset delay from convert oommand 
65 
ns 
lev 
Data valid time from clock pulse high 
-5 
ns 


The information 
provided 
herein is believed 
to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
lor inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this information. 
and all use of such information shall be entirety at the user's own risk. Prices and specifications 
are subject 


to change without 
notice. No patent rights or licenses to any of the drcuhs 
described 
herein are implied or granled to any third party. BURR-BROWN 
does not 
authorize 
or wanant 
any BURR-BROWN 
product for use in Iffe support devices and/or syslems. 
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BURR - BROWN® 
IElElI 
ADC84 
ADC85H 
ADC87H 


• 
INDUSTRY 
STANDARD 
l2-BIT 
AID 
CONVERTERS 


• 
COMPLETE 
WITH CLOCK 
AND INPUT 
BUFFER 


• 
HIGH SPEED 
CONVERSION: 
lOllS (max) 


• 
REDUCED 
CHIP COUNT-HIGH 
RELIABILITY 


• 
LOWER 
POWER 
DISSIPATION: 


450MW 
(typ) 


• 
±O.012% max LINEARITY 
ERROR 


ADC84, 
ADC8SH, 
and ADC87H 
analog-to-digital 


converters utilize state-of-the-art 
IC and laser-trimmed 
thin-film 
components, 
and are packaged 
in a 32-pin 
hermetic 
side-brazed 
package. 


They are complete 
with internal reference 
and input 
buffer amplifier. 
Thin-film 
internal 
scaling 
resistors 
are provided 
for the selection of analog input signal 


ranges of±2.SV, 
±5V, ±lOV, 0 to +SV, or 0 to +lOV. 


Gain and offset errors may be externally 
trimmed to 
zero, offering initial accuracies of better than ±O.O12% 
(±l/2LSB). 


• 
THREE TEMPERATURE 
RANGES: 
O°C to +70°C-ADC84 
-25°C to +85°C-ADC85H 
-55°C 
to +125°C-ADC87H 


• 
NO MISSING 
CODES 
OVER 
FULL 
TEMPERATURE 
RANGE 


• 
PARALLEL 
AND SERIAL 
OUTPUTS 


• 
±12V OR ±15V POWER 
SUPPLY 
OPERATION 


• 
HERMETIC 
32-PIN CERAMIC 
SIDE-BRAZED 
DIP 


The fast IOJls conversion 
speed for 12-bit resolution 
makes 
these 
ADCs 
excellent 
for a wide 
range 
of 
applications 
where system throughput 
sampling 
rates 
of 100kHz are required. In addition, they may be short 
cycled 
and the clock 
rate control 
may be used to 
obtain faster conversion 
speeds at lower resolutions. 


Data 
is available 
in parallel 
and serial 
form 
with 
corresponding 
clock 
and status 
signals. 
All digital 
input and output signals are CMOSfITL-compatible. 
Power supply voltages are ±12VDC 
or ±ISVDC 
and 


+SVDC. 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADC84KG-12<') 
ADCSSH-12 
ADC87H-12 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
I 
12 
* 
* 


Bits 


ANALOG 
INPUTS 
I 
.L 
Voltage Ranges: Bipolar 
±2.5, ±S, ±10 
* 
* 
V 
Unipolar 
o to +5, 0 to +10 
* 
* 
V 
Impedance (Direct Input): 0 to +5V, ±2.5V 
2.45 
2.5 
2.55 
* 
* 
* 
* 
* 
* 
kn 
o to +10V, ±5V 
4.9 
5 
5.1 
* 
* 
* 
* 
* 
* 
kn 


±10V 
9.8 
10 
10.2 
* 
* 
* 
* 
* 
* 
kn 
Buffer Amplifier: Impedance 
100 
* 
* 


MO 
Bias Current 
50 
* 
* 
nA 
Settling Time to 0.01 % 
for 20V Stepl') 
2 
* 
* 
lIS 


DIGITAL 
INPUTSl') 
Convert Command 
Positive pulse 50ns (min), trailing edge initiates conversion 


Logic Loading 
1 
* 
* 
TIL 
Load 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Gain Error (4) 
±0.1 
±0.25 
* 
* 
* 
* 
% 
Offset Erro,(4): Unipolar 
±C.05 
±C.2 
* 
* 
* 
* 
%01 FSR(5) 


Bipolar 
±C.l 
±C.25 
* 
* 
* 
* 
%of 
FSR 
Linearity Erro,(6) 
±C.012 
* 
* 
%of 
FSR 
Inherent Quantization 
Error 
±C.5 
* 
* 


LSB 
Differential Linearity Error 
±C.5 
* 
* 
LSB 
No Missing Codes Temperature 
Range 
0 
+70 
-25 
+85 
-55 
+125 
·C 


POWER SUPPLY SENSITIVITY 
Gain and Offset: ±15V 
±C.004 
* 
* 
% of FSRI'%Ns 


+5V 
±C.ool 
* 
* 
% 01FSRI"IoVs 


DRIFT 
Gain 
±30 
±15 
±15 
ppml·C 
Ollset: Unipolar 
±3 
±3 
±5 
ppm of FSRI"C 
Bipolar 
±15 
±7 
±10 
ppmol 
FSRI"C 
Linearity 
±3 
±2 
±2 
ppm 01 FSRI"C 
Monotonicity 
Guaranteed 
* 
* 
CONVERSION 
TIME 
10 
* 
* 


~s 


DIGITAL OUTPUTl') 
(All Modes Complementary) 
Parallel Output Codes: Unipolar 
CSB 
* 
* 
Bipolar 
COB, CTC 
* 
* 
Output Drive 
2 
* 
* 
TIL 
Loads 
Serial Data Codes (NAZ) 
CSB, COB 
* 
* 
Output Drive 
2 
* 
* 
TIL 
Loads 
Stalus 
Logic wl- During Conversion 
* 
* 
Output Drive 
2 
* 
* 
TIL 
Loads 
Intemal Clock: 
Output Drive 
2 
* 
* 
TIL 
Loads 
Frequeneyf') 
1.35 
* 
* 
MHz 


INTERNAL 
REFERENCE 
VOLTAGE 
Reference Output 
+6.2 
+6.3 
+6.4 
* 
* 
* 
* 
* 
* 


V 
Max. External Current with No Degradation 
200 
* 
* 


~A 
Tempco of Drift 
±20 
±5 
±10 
±S 
±10 
ppml·C 


POWER SUPPLY 
REQUIREMENTS 
Rated Supply Vollages 
+5, ±12 or±15 
* 
* 
V 
Supply Ranges: Voo 
+4.75 
+5.25 
* 
* 
* 
* 
V 
±Vee 
±11.4 
±16.5 
* 
* 
* 
* 
V 
Supply Drain: +Iee 
20 
* 
* 


mA 


-lee 
25 
* 
* 


mA 
100 
10 
* 
* 


mA 
Total Power Dissipation 
450 
725 
* 
* 
* 
* 


mW 


TEMPERATURE 
RANGE 
Specification 
0 
+70 
-25 
+85 
-55 
+125 
·C 
Operating (with Derated Specs) 
-25 
+85 
-55 
+125 
·C 
Storage 
-65 
+150 
* 
* 
* 
* 


·C 
* Specification 
is the same as ADC84KG-12. 


NOTES: (1) Model ADC84KG-l0 
Is the same as model ADC84KG·12 
except for the following: (a) Resolution: 
10 bits (max), (b) Linearity 
Error: ±0.048% 
of FSR 
(max), (c) Conversion Time: 6~s (max), (d) Intemal Clock Frequency: 
1.9MHz (typ). (2) If the buller is used, delay Convert Command 
until amplifier settles. (3) DTU 
TIL 
compatible. 
For digital inputs Logic ·0· = 0.8V (max) and Logic ·1· = 2.0V (min). For digital outputs Logic "0· = 0.4V (max) and Logic ·1· = 2.4V (min). (4) 
Adjustable 
to zero. (5) FSR means Full Scale Range. (6) The error shown is the same as ±1/2LSB 
max linearity error in % 01 FSR. (7) Intemal clock is extemally 
adjustable. 
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Burr-Brown Ie Data Book 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


CONNECTION 
DIAGRAM 
- 
ADC84, 
8SH, 87H 


Bit 1 (MSB) 


Bill 
(MSB) 


Short Cycle 


Reference Oul (+6.3V) 


Clock Rale Conlrol 


RESOLUTION 
TEMPERATURE 


PRODUCT 
(Bits) 
RANGE 


ADC84KG·l0 
10 
(JOC10 +70"C 
ADC84KG-12 
12 
aoc to +70°C 
ADC85H·12 
12 
-25"C 
10 +85"C 
ADC87H·12 
12 
-55"C 
10 +125"C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER") 


ADC84KG·l0 
Case Ceramic DIP 
172·5 


ADC84KG-12 
Case Ceramic DIP 
172·5 


ADC85H·12 
32-Pin Side-brazed 
172·5 


ADC87H-12 
32-Pin Side-brazed 
172-5 


;, 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


The information 
provided 
herein is believed to be reliable: however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this information. 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR· BROWN does not 
authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROW'N. 
,E:lE:I, 
Burr-Brown Ie Data Book 


BURR - BROWN® 
IElElI 
ADC701 
SHC702 


16-Bit 512kHz 
SAMPLING AID CONVERTER SYSTEM 


• 
CONVERSION 
RATE: 
to 512kHz 
Over 
Temp 


• 
NO MISSING 
CODES 
AT 16 BITS 


• 
SPURIOUS-FREE 
DYNAMIC 
RANGE: 
107dB 


• 
LOW NONLINEARITY: 
±O.0015% 


• 
SELECTABLE 
INPUT RANGES: 
±5V, 
±10V, 
0 to +10V, 0 to +5V, -10V 
to 0 


• 
LOW POWER 
DISSIPATION: 
2.8W Typical 
Including 
Sample/Hold 


• 
METAL 
AND CERAMIC 
DIP PACKAGES 


The ADC701 
is a very high speed 
16-bit analog-to- 
digital 
converter 
based 
on a three-step 
subranging 


architecture. 
Outstanding 
dynamic 
performance 
is 


achieved 
with the SHC702 
companion 
samplelhold 
amplifier. 
Both devices 
use hybrid 
construction 
for 


applications 
where 
reliability, 
small 
size, 
and 
low 


power consumption 
are especially 
important. 


Analog 
Input 


Buffer 
Output 


• 
MEDICAL 
IMAGING 


• 
SONAR 
• 
PROFESSIONAL 
AUDIO 
RECORDING 


• 
AUTOMATIC 
TEST EQUIPMENT 


• 
HIGH PERFORMANCE 
FFT SPECTRUM 
ANALYSIS 


• 
ULTRASOUND 
SIGNAL 
PROCESSING 


• 
HIGH SPEED DATA ACQUISITION 


• 
REPLACES 
DISCRETE 
MODULAR 
ADCs 


Excellent 
linearity 
and stability 
are assured 
through 
use of a new ultra-precise 
monolithic 
Df A converter 
and a low-drift 
reference 
circuit. Custom monolithic 


op amps provide very high bandwidth 
and low noise 
in all sections 
of the analog 
signal 
path. 
Logic 
is 


CMOSITTL 
compatible 
and is designed 
for maxi- 
mum flexibility. 


BURR-BROWN~ 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ELECTRICAL 
(ADC701 
ONLY) 


ADC701JH 
ADC701KH 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
I 
16 
I 
* 
Bits 


INPUTS 


ANALOG 
I 
I 
I 
I 
I 
Voltage 
Ranges 
Unipolar 
o to +5, 0 to +10. -10 to 0 
V 
Bipolar 
±5,±10 
V 
Resistance 
o to +SV 
Range 
2.45 
2.5 
2.55 
* 
* 
* 


kQ 
- 


o to +10V, -10 
to 0, ±5V Ranges 
4.9 
5 
5.1 
* 
* 
* 


kQ 


±10V Range 
9.8 
10 
10.2 
* 
* 
* 


kQ 
Capacitance 
All Ranges 
5 
:I: 
pF 


DIGITAL 
Logic Family 
TTL -Compatible 
CMOS 
Convert Command 
Start Conversion 
Rising Edge 


Pulse Width 
t = Conversion 
Period 
50 
I 
I 
I-50 
r 
* 
I 
I 
* 
ns 


TRANSFER 
CHARACTERISTICS 


ACCURACY 


Gain Error<1) 
o to +10V Range 
±0.03 
±O.1 
* 


:I: 
% 
±10V Range 
±0.03 
±O.1 
* 
* 


% 


Power Supply Sensitivity 
of Gain 
All Ranges, All Supplies 
±0.005 
±O.1 
* 
:I: 
%N 


Input Offset Error<l) 
o to +10V Range 
±1 
±3 
* 
* 
mV 
±10V Range 
±5 
±10 
* 
* 
mV 


Power Supply Sensitivity 
of Offset 
All Ranges, All Supplies 
±0.006 
±O.1 
* 
* 
%FSRN 


Integral Linearity 
Erro,.<2) 
±0.002 
±0.003 
±0.0012 
* 


%FSR(3) 


Differential 
Linearity Error<2) 
±0.0006 
±0.0012 
* 
* 
%FSR 
No Missing Codes 
Guaranteed 
Guaranteed 
Noise 
RSOUACE :s:son 
I 
0.6 
I 
I 
* 
I 
LSB rms 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
Unadjusted 
DC 
512 
* 
* 


kHz 
Conversion 
Time(") 
Unadjusted 
1.45 
1.5 
* 
* 


~s 


OUTPUTS 


DIGITAL 
I 
I 
I 
I 
I 


logic 
Family 
TTL -Compatible 
CMOS 
Data Coding 
Unipolar Ranges 
Straight Binary 


Bipolar Ranges 
Offset Binary 
Logic "0" Levels (VoJ 
101..5 3.2mA 
0.1 
0.4 
"' 
* 


V 
Logic "1" Levels (V(0) 
1005 80~ 
4 
4.9 
* 
* 
V 


Data Valid Setup Time Before Strobe 
Both Edges 
28 
37 
* 
* 


ns 


INTERNAL 
REFERENCE 


Voltage 
RLOAO 
~ 5ko. 
+9.995 
+10.000 
+10.005 
* 
* 
* 


V 
Current Available to External Loads 
2 
5 
* 
* 


mA 


POWER SUPPLY 
REQUIREMENTS 


Supply Voltages: +Vcc 
Operating 
+14.25 
+15 
+15.75 
* 
* 
* 


V 


-Vcc 
-14.25 
-15 
-15.75 
* 
* 
* 


V 
+V001 
+4.75 
+5 
+5.25 
* 
* 


',' 
V 
-VOO1 
-4.25 
-5 
-6 
* 
* 


.,. 
V 
+VOO2 
+4.25 
+5 
+5.25 
* 
* 
* 
V 
Supply Currents: +Icc 
Operating 
25 
30 
* 
* 


mA 
-Icc 
33 
45 
* 
* 
mA 
+1001 
45 
55 
* 
* 
mA 


-1001 
37 
50 
* 
* 
mA 
+1002 
133 
150 
* 
* 


mA 


Power Dissipation 
Nominal Voltages 
1.95 
2.3 
* 
* 
W 


PERFORMANCE 
OVER TEMPERATURE 


Specification 
Temperature 
Range 
TA Min to TA Max 
+15 
+55 
0 
+70 
"C 
Gain Error 
All Ranges 
±10 
±15 
* 
* 


ppml"C 
Input Offset Error 
All Unipolar Ranges 
±1 
±5 
* 
* 
ppm FSRf'C 
All Bipolar Ranges 
±1 
±5 
* 
* 
ppm FSRf'C 
Integral Linearity Error(2) 
±0.2 
* 
±0.5 
ppm!"C 
Differential 
Linearity Error<2) 
±0.05 
* 
±0.3 
ppm!"C 
No Missing Codes 
I Ty;t I 


Guaranteed 
Reference 
Output Drift 


I 


* I 


ppm!"C 
Drift of Conversion 
Time 
Unadjusted 
+4 
* 
* 


ns/"C 
Sample Rate 
Unadjusted 
DC 
512 
* 
* 


kHz 


BURR-BROWN_ 
I~~I 
Burr-Brown Ie Data Book 


SHC702JM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUTS (Without Input Buffer) 


ANALOG 
Voltage Range 
±10.25 
±11 
V 
Resistance 
0.98 
1 
1.02 
k!l 
Capacitance 
3 
pF 


DIGITAL 
Logic Family 
LSTIL 
Input Loading 
I 
2 
I 
LSTIL 
Loads 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Gain 
RSOURCE 
= on 
-1 
VN 
Gain Error 
RSOURCE= on 
±0.02 
±0.1 
% 


Linearity Error 
Sample Mode 
±0.OOO3 
%FSR 
Offset Error 
Sample Mode 
±0.5 
±3 
mV 
Charge Offset (Pedestal) 
Error 
Samplef1-lold Mode, RsoURCE:5 son 
±0.5 
±5 
mV 
Droop Rate 
Hold Mode 
±0.2 
±2 
~V/JlS 
Dynamic Nonlinearity 
Sample/Hold 
Mode 
±0.0005 
%FSR 


Power Supply Sensitivity 
Offset Plus Charge Offset, All Supplies 
±0.003 
%FSRN 


DYNAMIC 
CHARACTERISTICS 


Acquisition 
Time 
10V Step to ±150~V 
600 
ns 
5V Step to ±150~V 
500 
ns 
Sample-la-Hold 
Settling Time(5) 
to ±150~V 
120 
ns 
Aperture 
Delay Time 
20 
ns 
Aperture 
Uncertainty 
(Jitter) 
10 
25 
ps rms 
Slew Rate 
150 
VI~s 
Small Signal Bandwidth 
V1N = ±1V 
3.1 
MHz 
Full-Power 
Bandwidth 
V1N = ±1QV 
2 
MHz 
Feedthrough 
Rejection 
Hold Mode, 10Vp-p Square Wave Input 
0.001 
% 


OUTPUT 


Voltage Range 
RLOAD 
<::: 1kQ 
±10.25 
I 


±11 
I 
V 
Output Current 
±40 
mA 
Short Circuit Protection 
RLOAD = on 
Indefinite 
Output Impedance 
DC 
I 
001 
I 
0.1 
n 


INPUT BUFFER 
CHARACTERISTICS 


INPUT 
Impedance 
10'3113 
nllpF 
Bias Current 
V1N = ±10V 
±2 
±15 
pA 
Offset Voltage 
RSOUACE:5 10kn 
±0.3 
±1.5 
mV 
Voltage Range 
±10.25 
±11 
V 


DYNAMIC 
CHARACTERISTICS 


Slew Rate 
20 
35 
VI~s 
Full·Power 
Bandwidth 
V,N = ±10V 
570 
kHz 
Settling Time 
10V Step to ±150~V 
1.7 
~s 


OUTPUT 
Outpu1 Current 
±15 
±20 
mA 
Short Circuit Protection 
RLOAO= on 
Indefinite 


POWER SUPPLY 
REQUIREMENTS 


Voltage: 
+Vcc 
Operating 
+13.5 
+15 
+16.5 
V 
-vcc 
-13.5 
-15 
-16.5 
V 
+VOD1 
+4.75 
+5 
+5.25 
V 
Current: 
+Icc 
Operating 
33 
40 
mA 


-Icc 
18 
25 
mA 
+1001 
5 
10 
mA 
Power Dissipation 
Nominal Voltages 
790 
950 
mW 


PERFORMANCE 
OVER TEMPERATURE 


Specification 
Temperature 
Range 
T.•.Min to T.•.Max 
0 
+70 
"C 
SampJelHold Gain Error 
RSOUACE= on 
±1 
±5 
ppm/"C 
Sample/Hold 
Offset Error 
RSOUACE:5 son 
±10 
±30 
~V/"C 
Sample/Hold 
Charge Offset Error 
RSOUACEs 50n 
±10 
i80 
~VI"C 
Droop Rate 
±50 
~V/~ 
Buffer Offset Error 
RSOUACE:5 10kQ 
±3 
±15 
~V/"C 


~~E~:n~1J 
:~bu~~~~~J~ 
~~r~h:rns~~ 
r~~~~~:~~t~(~)r 
2ri8~~~e~~gn±~i~~ 
~~n3~fn~l~s 
(~~:~~~t::;~te~~ 
b~:~J~~~~d9~u~: ~:~er;;~l ~~~~~~~!~~~ 
the duration of the SamplelHold 
command. This time must be added to the SamplelHold 
acquisition time to obtain the total system throughput time. (5) Given for 
reference 
only - 
this time overlaps with the ADC701 conversion 
time and does not affect system throughput 
rate. 
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SPECIFICATIONS 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
U)- 
Sample Rate 
Unadjusted 
DC 
512 
kHz 
,... 


Dynamic Nonlinearity 
±0.002 
%FSR 
0 


Total Harmonic Distortion (THO) 
fiN = 20kHz (-Q.3dB) 
-103 
dB 
•..... 


fiN = 199kHz (-Q.2dB) 
-82 
dB 
0 
Spurious·Free 
Dynamic Range (SFDA) 
fiN = 20kHz (-Q.3dB) 
107 
dB 
C 


fiN = 199kHz (-12dB) 
94 
dB 
< 
Two·Tone 
Interrnodulation 
Distortion (lMD) 
" = 195kHz (-8.5dB). 
12= 200kHz (-8.5dB) 
-81 
dBC 


1, = 195kHz (-12.5dB). 
12= 200kHz (-12.5dB) 
-86 
dBC 
Signal-to-Noise 
Ratio (SNR) 
I'N = 5kHz (-Q.5dB) 
93 
dB 
2 
Total Power Dissipation 
Operating 
2.8 
3.25 
W 


PIN NO. 
DESCRIPTION 
PIN NO. 
DESCRIPTION 


1 
Bit 1/9 
(Bit 1 = MSB) 
40 
-VDD1 (-5V) 
Analog 
2 
Bit 2/10 
39 
Common (Analog) 
3 
Bit 3111 
38 
+VDD1(+5V) Analog 
4 
Bit 4/12 
37 
Reference 
(Gain) Adjust 


5 
Bit 5/13 
36 
+1OV Reference 
Output(2) 


6 
Bit 6/14 
35 
Common (Reference) 
7 
Bit 7115 
34 
DNC 
8 
Bit 8/16 
33 
Common (Analog) 
9 
Clip Detect Output 
32 
+1OV Reference 
Input(2) 


10 
+VDD2(+5V) Digital 
31 
Input 0 
(1) 


11 
Common (Digital) 
30 
Input C (1) 


12 
Data Strobe 
29 
Common (Signal) 


13 
High/Low 
Byte Select 
28 
Input B (1) 


14 
Convert Command 
27 
Input A 
(1) 


15 
Sample/Hold 
Control(3) 
26 
-Vcc 
(-15V) 
Analog 


16 
Common (Digital) 
25 
Common (Power) 


17 
Common 
(Digital) 
24 
+Vcc (+15V) Analog 
18 
Clock Adjust 
23 
DNCI'I 


19 
Common (Digital) 
22 
Offset Adjust 


20 
+VD02 (+5V) Digital 
21 
Offset Adjust 


NOTES: 
(1) Refer to Input Connection Table. (2) Reference Input is normally 
connected to Reference Output, unless an external 1OV reference is used. (3) 
Sample/Hold 
Control 
goes high to activate 
Hold mode. (4) DNC = Do Not 


Connect. 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(1) 


ADC701JH 
Ceramic 
230 
ADC701KH 
Ceramic 
230 


BURR-BROWNiII 
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ADC701 
( 
) 
H 


Basic Model Number 
T J 


Performance 
Grade Code 
K: O°C to +70°C Ambient Temperature 
J: +15°C to +55°C Ambient Temperature 


Package Code 


H: Metal and Ceramic 


±V cc 
±18V 
±V001' 
+V002" 
±7V, +7V 


Analog Input 
±Vcc 


Logic Input 
-Q.5V to (+VDD2+ 0.3V) 


Logic Output 
±25mA 


Case Temperature.. 
+150°C 


Junction Temperature.. 
+165°C 
Storage Temperature.. 
.. 
-65°C 
to +165°C 


Power Dissipation 
3W 
Stresses above these ratings may permanently 
damage the device. 


A 
ELECTROSTATIC 
J.l!Ji... DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


For Immediate Assistance, Contact Your Local Salesperson 


ADC701 
OUTPUT 
CODING 


NOMINAL 
INPUT VOLTAGE 
TO ADC701 


(Multiply by -1 for SHC702 Input Voltage) 
OUTPUT 
CODE 


INPUT LEVEL 
o-10V 
RANGE 
±10V RANGE 
±5V RANGE 
(1 = Logic High) 
CLIP 


(Exact Center 01 Code) 
(lLSB 
=153~V) 
(1LSB =05~V 
(1LSB ~153~V) 
MSB 
LSB 
DETECT 


Underrange 
< -76~V 
< -10.000153V 
< -5.000076V 
0000 0000 0000 0000 
1 


-FS 
OV 
-10V 
-5V 
0000 0000 0000 0000 
a 
-FS 
+ lLSB 
+153~V 
-9.999695V 
--4.999847V 
0000 0000 0000 0001 
a 


-3/4FS 
+1.25V 
-7.5V 
-3.75V 
0010 0000 0000 0000 
0 
-1/2FS 
+2.5V 
-5V 
-2.5V 
0100 0000ססoo 0000 
a 
-1/4FS 
+3.75V 
-2.5V 
-1.25V 
0110 0000ססooססoo 
a 


-lLSB 
+4.999847V 
-305~V 
-153~V 
0111111111111111 
a 
Mid-Scale 
+5V 
OV 
OV 
1000ססooססooססoo 
a 
+lLSB 
+5.000153V 
+305~V 
+153~V 
1000ססooססoo 0001 
a 


+1/4FS 
+6.25V 
+2.5V 
+1.25V 
1010ססooססooססoo 
a 


+1/2FS 
+7.5V 
+5V 
+2.5V 
1100ססooססooססoo 
a 
+314FS 
+8.75V 
+7.5V 
+3.75V 
1110ססooססooססoo 
a 


+FS -2LSB 
+9.999695V 
+9.99939V 
+4.999695V 
1111111111111110 
a 
+FS - 
lLSB 
+9.999847V 
+9.999695V 
+4.999847V 
1111111111111111 
a 
Overrange 
> +9.999924V 
> +9.999847V 
> +4.999924V 
1111111111111111 
1 


PIN NO. 
DESCRIPTION 
PIN NO. 
DESCRIPTION 


1 
Sample/Hold 
Output 
24 
+Vcc (+15V) Analog 


2 
NC(3) 
23 
Common (Power) 


3 
NC 
22 
-Vcc 
(-15V) 
Analog 


4 
NC 
21 
Common (Analog) 


5 
NC 
20 
NC 


6 
NC 
19 
NC 


7 
NC 
18 
NC 


8 
NC 
17 
Buffer Amp Input(2) 


9 
+Voo, (+5V) Analog 
16 
NC 


10 
Common (Digital) 
15 
Common (Signal) 


11 
Hold Inpu~') 
14 
Buffer Amp Output 


12 
Hold Inpu~') 
13 
Analog Input 


NOTES: (1) Hold mode is activated only when pin 12 is low and pin 11 is high. 
For normal use with ADC701, pin 12 is grounded and pin 11 is connected 
to 
ADC701 Sample/Hold control (ADC701 pin 15). (2) lIthe buffer amp is not used, 
pin 17 should be grounded. (3) NC = No Internal Connection. 


PRODUCT 


SHC702JM 


PACKAGE 
DRAWING 


NUMBER<" 


037 


PACKAGE 


24-Pin 


________ 
~ 
TJ 
M 
Basic Model Number 
~ 
Performance 
Grade Gode 
J: aoc to +70°C Ambient Temperature 
Package Code 
-----------------~ 
M:Metal 


~~~~~~~~~~~~~~~~~~~~~~~~~~ 
+V DOl 
••.•..••.••••.••.••.••.•..•.••.•..•..•.••.••.•.••.••.••.•..•..•.••.•..•.•..•.••.••.•.••.•..•.••.•.. 
+7V 
Analog and Buffer Inputs. 
. 
±Vce 


Outputs 
Indefinite Short to Common 
Logic Inputs 
-Q.5V to (+V001 + O.3V) 
Case Temperature.. 
+150°C 
Junction Temperature.. 
+165°C 
Storage Temperature 
-65°C to +165°C 
Power Dissipation 
1.5W 
Stresses above these ratings may permanently 
damage the device. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR·BRoWN 
product for use in life support devices and/or systems. 
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BURR - BROWN 
® 


IElElI 


Microprocessor-Compatible 
Sampling 
CMOS ANALOG-TO-DIGITAL 
CONVERTER 


• 
REPLACES 
ADC574 
FOR NEW DESIGNS 


• 
COMPLETE 
SAMPLING 
AID WITH 
REFERENCE, 
CLOCK AND 
MICROPROCESSOR 
INTERFACE 


• 
FAST ACQUISITION 
AND CONVERSION: 
25J.tsmax 


• 
ELIMINATES 
EXTERNAL 
SAMPLE/HOLD 
IN MOST APPLICATIONS 


• 
GUARANTEED 
AC AND DC PERFORMANCE 


• 
SINGLE +5V SUPPLY OPERATION 


• 
LOW POWER: 100mW max 


• 
PACKAGE 
OPTIONS: 
0.6" and 0.3" DIPs, 


SOIC 


20V Range 


lOV Range 


2.5V 
Reference 
Input 


2.5V Reference 
Output 
O>--------------------i 


The ADS574 
is a 12-bit successive 
approximation 
analog-to-digital 
converter 
using 
an 
innovative 
capacitor 
array (CDAC) 
implemented 
in low-power 
CMOS technology. 
This is a drop-in replacement 
for 
ADC574 
models 
in most applications, 
with internal 
sampling, much lower power consumption, 
and capa- 
bility to operate from a single +5V supply. 


The ADS574 is complete 
with internal clock, micro- 
processor 
interface, 
three-state 
outputs, 
and internal 
scaling resistors for input ranges of OV to + IOV, OV to 
+20V, ±5V, or ±IOV. The maximum throughput 
time 
for 12-bit conversions 
is 25IJ.s over the full operating 
temperature range, including both acquisition and con- 
version. 


Complete user control over the internal sampling func- 
tion facilitates 
elimination 
of external 
sample/hold 
amplifiers 
in most existing designs. 


The ADS574 
requires +5V, with -12V 
or -15V 
op- 
tional, depending 
on usage. No + 15V supply is re- 
quired. Available 
packages include 0.3" or 0.6" wide 
28-pin plastic DIPs and 28-lead sorCs. 


Parallel 
Data 
Output 


BURR-BROWNe 
IElElI 


ADS574KE, 
KP, KU 


TYP 
PARAMETER 


RESOLUTION 


INPUTS 


ANALOG 
Voltage Ranges: Unipolar 


Bipolar 


Impedance: 
0 to +10V, ±5V 
±10V, OV to +20V 


DIGITAL 
(CE, CS, RlC, Ao, 12/8) 
Voltages: 
Logic 1 
Logic 0 
Current 
Capacitance 


TRANSFER 
CHARACTERISTICS 


DC ACCURACY 
At +25°C 
Linearity Error 
Unipolar Offset Error (adjustable 
to zero) 
Bipolar Offset Error (adjustable 
to zero) 


Full-Scale Calibration 
Error 
(1) 
(adjustable 
to zero) 
No Missing Codes Resolution 
(Ditt. Linearity) 


T MIN to T MAX 
(3) 


Linearity Error 
Full-Scale Calibration 
Error 
Unipolar Offset 
Bipolar Offset 
No Missing Codes Resolution 


AC ACCURACY 
(') 


Spurious 
Free Dynamic 
Range 


Total Harmonic 
Distortion 


Signal-Ie-Noise 
Ratio 
Signal·to-(Noise 
+ Distortion) 
Ratio 
Intermodulation 
Distortion 


(F1N1 = 10kHz, F1N2 = 11.5kHz) 


TEMPERATURE 
COEFFICIENTS 
(5) 
Unipolar Offset 
Bipolar Offset 
Full-Scale Calibration 


POWER SUPPLY 
SENSITIVITY 


Change in Full-Scale 
Calibration(6j 


+4.75V < Voo < +5.25V 


CONVERSION 
TIME (Including Acquisition 
Time) 
tAO + Ie at 25°C: 
8-Bit Cycle 
12-Bit Cycle 
12·Bit Cycle, TMtN to TMAX 


SAMPLING 
DYNAMICS 


Sampling 
Rate 
Aperture 
Delay, tAP 
With V EE = +5V 
With VEE = OV to -1SV 
Aperture 
Uncertainty 
(Jitter) 
With VEE= +SV 
With VEE = OV to -1SV 


OUTPUTS 


DIGITAL 
(DB" 
- DB". STATUS) 
Output Codes: Unipolar 


Bipolar 
Logic Levels: Logic 0 (IS1NK = 1.6mA) 


Logic 
1 (ISOURCE = 500!lA) 
Leakage, Data Bits Only, High-Z State 
Capacitance 


ADS574JE, 
JP, JU 


TYP 


I 


o to +10, 0 to +20 
±S, ±10 


±1 


±O.47 
±4 
±12 


±112 
±O.37 
±3 
±S 


LSB 


% of FS 


LSB 
LSB 
Bits 


pprn/"C 
pprn/"C 
pprn/"C 


BURR - BROWN_ 
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SPECIFICATIONS (CONT) 


ELECTRICAL 


ADS574JE, 
JP, JU 
ADS574KE, 
KP, KU 
~ 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
•••••• 
U') 


INTERNAL 
REFERENCE 
VOLTAGE 
en 


Voltage 
+2.4 
+2.5 
+2.6 
* 
* 
* 


V 
C 
Source Current Available for External Loads 
0.5 
* 


mA 
< 
POWER SUPPLY 
REQUIREMENTS 


Voltage: 
VEE (7) 
-16.5 
Voo 
* 
* 


V 


J 


VOD 
+4.5 
+5.5 
* 
* 


V 
2 
Current: 
IEE(7) 
(VEE = -15V) 
-1 
* 


mA 


100 
+13 
+20 
* 
* 


mA 


Power Dissipation 
(T MIN to TMAX) 
(V EE = OV to +5V) 
65 
100 
* 
* 
mW 
en 


TEMPERATURE 
RANGE 
I- 


Specification 
0 
+70 
* 
* 


°C 
Z 
W 


Operating: 
-40 
+85 
* 
* 


°C 
Z 
Storage 
-65 
+150 
* 
* 


°C 
* Same specification 
as ADS574JE, 
JP, JU. 
NOTES: (1) With fixed 500 resistor from REF OUT to REF IN. This parameter is also adjustable to zero at +25°C. (2) FS in this specification 
table means Full Scale 


Range. That is, for a ±10V input range, FS means 20V; for a 0 to +10V range, FS means 10V. (3) Maximum 
error at TM1N and TMAX. 
(4) Based on using Vee = 
+SV, which starts a conversion 
immediately 
upon a convert command. 
Using VEE= OV to -15V 
makes the ADS574/ADS774 
emulate standard ADC574 operation. 


In this mode, the internal samplelhold 
acquires the input signal after receiving the convert command, 
and does not assume that the input level has been stable 
before the convert command arrives. 
(5) Using internal reference. (6) This is worst case change in accuracy from accuracy with a +5V supply. (7) VEEis optional, 


and is only used to set the mode for the internal samplelhold. 
When VEE= -15V, 
lEE= -1mA 
typ; when VEE= OV, lEE= ±5J..lAtyp; when VEE= +5V, lEE= +167j.1A 
typ. 


A 
ELECTROSTATIC 
J.J!i1a. DISCHARGE SENSITIVITY 
VEEto Digital Common.. 
. 
+voo to -16.5V 
Voa to Digital Common 
ov to +7V 
Analog Common to Digital Common 
±1V 
Control Inputs (CE. CS. Ao. 12/8. RlGl 


to Digital Common 
~.5V 
to Voo +O.5V 
Analog Inputs (Ref In, Bipolar Offset, 10V1N 
) 


to Analog Common 
±16.5V 
20VlN to Analog Common. 
. 
±24V 
Ref Out 
Indefinite Short to Common, 


Momentary Short to Vaa 


Max Junction Temperature 
+165°C 
Power Dissipation. 
. 
1000mW 
Lead Temperature 
(soldering,10s) 
+300°C 
Thermal Resistance, 
8JA: 
Plastic DIPs 
1000em 
SOIC 
100'CIW 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
LINEARITY 


PRODUCT 
PACKAGE 
NUMBER(') 
SINAD(2) 
RANGE 
ERROR (LSB) 


AOS574JE 
0.3" Plastic DIP 
246 
68 
ooe to +70oe 
±1 
AOS574KE 
0.3" Plastic DIP 
246 
70 
O°C to +70'C 
±112 
AOS574JP 
0.6" Plaslic OIP 
215 
68 
ooe to +70°C 
±1 
AOS574KP 
0.6' Plastic DIP 
215 
70 
O°C to +70°C 
±112 
AOS574JU 
SOIC 
217 
68 
ooe to +70°C 
±1 
AOS574KU 
SOIC 
217 
70 
O°Cto +70°C 
±112 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURA·BROWN 
does not authorize or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 
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+5VDC 
Supply 
(Voo) 


12/8 
2 


Bipolar 
Offset 


10V Range 


2.5V Ref 
Out 


Analog 


Common 


2.5V Ret 


In 
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BURR - BROWN® 
IElElI 


Microprocessor-Com 
pati ble Sam piin9 
CMOS ANALOG-to-DIGITAL 
CONVERTER 


• 
REPLACES 
ADC574, ADC674 AND ADC774 
FOR NEW DESIGNS 


• 
COMPLETE 
SAMPLING 
AID WITH 
REFERENCE, 
CLOCK 
AND 
MICROPROCESSOR 
INTERFACE 


• 
FAST ACQUISITION 
AND CONVERSION: 
8.5~s max OVER TEMPERATURE 


• 
ELIMINATES 
EXTERNAL 
SAMPLE/HOLD 
IN MOST APPLICATIONS 


• 
GUARANTEED 
AC AND DC PERFOR- 
MANCE 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
LOW POWER: 
120mW 
max 


• 
PACKAGE 
OPTIONS: 
0.6" and 0.3" DIPs, 


SOIC 


20V Range 


10V Range 


2.5V Reference 
Input 


2.5V Reference 
Output 
o~-------------- 


The ADS774 
is a 12-bit successive 
approximation 
analog-to-digital 
converter 
using 
an 
innovative 
capacitor 
array (CDAC) 
implemented 
in low-power 
CMOS technology. 
This is a drop-in replacement 
for 
ADCS74, 
ADC674, 
and ADC774 
models 
in most 
applications, with internal sampling, much lower power 
consumption, 
and the ability to operate from a single 


+SV supply. 


The ADS774 is complete 
with internal clock, micro- 
processor 
interface, 
three-state 
outputs, 
and internal 
scaling resistors for input ranges of OV to + JOV, OV to 
+20V, ±SV, or ±JOV. The maximum throughput 
time 
is 8.Slls over the full operating 
temperature 
range, 


including 
both acquisition 
and conversion. 


Complete user control over the internal sampling func- 
tion facilitates 
elimination 
of external 
sample/hold 
amplifiers 
in most existing designs. 


The ADS774 
requires +SV, with -lSV 
optional. 
No 


+ ISV supply is required. 
Available 
packages 
include 
0.3" or 0.6" wide 28-pin plastic DIP and 28-pin sorCs. 


Parallel 
Data 
Output 


BURR - BROWNe 
'1313' 


ADSn4JE, 
JP, JU 
ADSn4KE, 
KP, KU 


PARAMETER 
MIN 
TYP 
I 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
I 
12 
* 
Bits 


INPUTS 


ANALOG 
I 
I 
I 
I 
I 
Voltage 
Ranges: Unipolar 
o to +10, 0 to +20 
V 
Bipolar 
±5, ±10 
V 


Impedance: 
o to +10V, ±5V 
8.5 
12 
* 
* 


kil 


±10V, OV to +20V 
35 
50 
* 
* 


kil 


DIGITAL 
(CE, CS. RlC, Ao. 12/8) 
Voltages: 
Logic 1 
+2.0 
+5.5 
* 
* 
V 
Logic 0 
-0.5 
+0,8 
* 
* 
V 


Current 
-5 
0.1 
+5 
* 
* 
* 


1lA 


Capacitance 
5 
* 


pF 


TRANSFER 
CHARACTERISTICS 


DC ACCURACY 
At +25°C 


Linearity Error 
±1 
±112 
LSB 
Unipolar Offset Error (adjustable 
to zero) 
±2 
* 


LSB 
Bipolar Offset Error (adjustable 
to zero) 
±10 
±4 
LSB 
Full-scale 
Calibration 
Error 
(1) 
±O,25 
* 


%ofFS 
(2) 


(adjustable 
to zero) 


No Missing Codes 
Resolution 
12 
12 
Bits 


T MIN to TMAX(3) 


Linearity Error 
±1 
±112 
LSB 
Full-Scale 
Calibration 
Error 
±O.47 
±O,37 
%of 
FS 
Unipolar Offset 
±4 
±3 
LSB 
Bipolar Offset 
±12 
±5 
LSB 
No Missing Codes 
Resolution 
12 
12 
Bits 


AC ACCURACY 
(') 


Spurious 
Free Dynamic 
Range 
73 
78 
76 
* 
dB 
Total Harmonic 
Distortion 
-77 
-72 
* 


-75 
dB 
Signal-to· Noise 
Ratio 
69 
72 
71 
* 


dB 
SignaHo·(Noise 
+ Distortion) 
Ratio 
68 
71 
70 
* 


dB 
Intermodulation 
Distortion 
-75 
* 
(F'N' = 20kHz, F,NZ= 23kHz) 


TEMPERATURE 
COEFFICIENTS 
(5) 


Unipolar Offset 
±1 
* 


ppml"C 
Bipolar Offset 
±2 
* 


ppml"C 
Full-Scale 
Calibration 
±12 
* 


ppml"C 


POWER SUPPLY 
SENSITIVITY 


Change 
in Full-Scale 
Calibration{6) 


+4.75V 
< Voo < +5.25V 


Max Change 
±112 
* 


LSB 


CONVERSION 
TIME (Including 
Acquisition 
Time) 


tAO + Ie at 25"C: 
8-Bit Cycle 
5.5 
5,9 
* 
* 
"" 
12-Bit Cycle 
7.5 
8 
* 
* 


~s 
1~·BitCycle, T MtNto T MAX: 
8 
8.5 
* 
* 
~s 


SAMPLING 
DYNAMICS 


Sampling 
Rate at 25°C 
125 
* 
kHz 
TM1Nto TMAX 
117 
* 


kHz 
Aperture 
Delay, tAP 


With VEE = +5V 
20 
* 


ns 
With VEE = OV to -15V 
1,6 
* 
"" 
Aperture 
Uncertainty 
(Jitter) 


With VEE = +5V 
300 
* 


ps, rms 
With VEE = OV to -15V 
10 
* 
ns, rms 
Settling time to 0.01% for 
1,4 
* 
~s 
Full-Scale 
Input Change 
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SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


ADS774JE, 
JP, JU 
ADS774KE, 
KP, KU 
~ 
PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
r-- 
r-- 
OUTPUTS 
en 


DIGITAL 
(DB" 
- DB", STATUS) 
I 
I 
I 
I 
I 
C 
Output Codes: Unipolar 
Unipolar Straight Binary (USB) 
« 
Bipolar 
Bipolar Offset Binary (BOB) 
Logic Levels: Logic 0 (ISINK = 1.6mA) 
+0.4 
* 


V 
Logic 1 (ISOURCE= 500~) 
+2.4 
* 


V 
z I 
Leakage, 
Data Bits Only, High-Z State 
-5 
0.1 
+5 
* 
* 
* 


~A 
Capacitance 
5 
* 
pF 


INTERNAL 
REFERENCE 
VOLTAGE 
en 
Voltage 
+2.4 
+2.5 
+2.6 
* 
* 
* 


V 
Source Current Available for External Loads 
0.5 
* 


mA 
~ 


POWER SUPPLY 
REQUIREMENTS 
Z 


Voltage: VEE(7) 
-16.5 
Voo 
* 
* 


V 
W 


Voo 
+4.5 
+5.5 
* 
* 
V 
Z 


Current: 
lEE(7) 
(VEE= -15V) 
-1 
* 
mA 
0 
100 
+15 
+24 
* 
* 
mA 
a. 
Power Dissipation 
(TMIN to Tw.x> 


(VEE= OV to +5V) 
75 
120 
* 
* 


mW 
:E 


TEMPERATURE 
RANGE 
0 


Specification 
0 
+70 
* 
* 


·C 
0 


Operating: 
-40 
+85 
* 
* 


·C 
Storage Temperature 
Range 
--135 
+150 
* 
* 


·C 
Z 


* Same specification 
as ADSn4JE, 
JP, JU. 


NOTES: (1) With fixed son resistor from REF OUT to REF IN. This parameter is also adjustable to zero at +25°C. (2) FS in this specification 
table means Full Scale 
Range. That is, for a ±lQV 
input range. FS means 20V; for a 0 to +10V range, FS means tOV. 
(3) Maximum 
error at T MIN and T MAX. 
(4) Based on using VEE= 
+5V, which is the Control Mode. See the section -StH Control Mode and ADCn4 
Emulation 
Mode.- (5) Using internal reference. 
(6) This is worst case change 
in accuracy from accuracy with a +5V supply. (7) VEE is optional, and is only used to set the mode for the internal samplelhold. 
When VEe = -15V, 
lEE = -1mA 
typ; when VEE = OV, lEE = ±5~ 
typ; when VEE= +5V, lEE= +167~ 
typo 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 
A 
ELECTROSTATIC 
Jl!Ji,. DISCHARGE SENSITIVITY 
Vee to Digital Common 
+VOD to -16.5V 
Voo to Digital Common. 
. 
OV to +7V 


Analog 
Common 
to Digital 
Common 
±1V 
Control Inputs (CE, CS, Ao, 12/8, RIG) 
to Digital Common 
-C.SV 
to Voa +O.5V 
Analog Inputs (Ref In, Bipolar Offset, 10V'N ) 
to Analog Common. 
. 
±16.5V 


20V1N 
to Analog 
Common 
±24V 


Ref Out.. 
. 
Indefinite Short to Common, 


Momentary 
Short to V DO 


Max Junction Temperature 
+165°C 


Power Dissipation. 
. 
1000mW 


Lead Temperature 
(soldering, 105).. 
. 
+300"C 


Thermal 
Resistance, 
6JA: 
Plastic DIPs.. 
. 
100°CIW 
SOIC 
100°CiW 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


TEMPERATURE 
LINEARITY 
PACKAGE 
DRAWING 
PRODUCT 
SINADll) 
RANGE 
ERROR 
PACKAGE 
NUMBERI') 


ADS774JE 
68dB 
O°C to +70°C 
±1LSB 
28-Pin 0.3" Plastic DIP 
248 
ADS774KE 
70dB 
O°C to +70°C 
±1/2LSB 
28-Pin 0.3" Plastic DIP 
246 
ADS774JP 
68dB 
O°Cto +70°C 
±1LSB 
28-Pin 0.6" Plastic DIP 
215 
ADS774KP 
70dB 
O°C to+70°C 
±1I2LSB 
28-Pin 0.6" Plastic DIP 
215 
ADS774JU 
68dB 
O°C to+70°C 
±1LSB 
28-Lead SOIC 
217 
ADS774KU 
70dB 
OOCto+70°C 
±1I2LSB 
28-Lead SOIC 
217 


+5VDC Supply 


(Voo) 


12/8 


2.5V Ref 
Out 


Analog 
Common 


2.5V Ref 


In 


Bipolar 
Offset 


10V Range 
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BURR - BROWN® 
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~qb...c~~ 
12-Bit, 40MHz Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
LOW POWER: 
390mW 


• 
INTERNAL 
REFERENCE 


• 
WIDEBAND 
TRACKlHOLD: 
6SMHz 


• 
SINGLE 
+SV SUPPLY 


• 
PACKAGE: 
28-Lead 
SOIC and 
28-Lead 
SSOP 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
DIGITAL 
COMMUNICATIONS 


• 
ULTRASOUND 
IMAGING 


• 
GAMMA 
CAMERAS 


• 
TEST INSTRUMENTATION 


• 
CCD IMAGING 
Copiers 
Scanners 
Cameras 


• 
VIDEO 
DIGITIZING 


The ADS800 is a low power, monolithic 12-bit, 40MHz 
analog-to-digital 
converter 
utilizing a small geometry 
CMOS process. This COMPLETE 
converter 
includes 
a 12-bit quantizer, wideband track/hold, reference and 
three-state 
outputs. 
It operates 
from 
a single 
+5V 


power supply and can be configured 
to accept either 
differential 
or single-ended 
input signals. 


The ADS800 employs digital error correction 
to pro- 
vide excellent 
Nyquist 
differential 
linearity 
perfor- 
mance 
for demanding 
imaging 
applications. 
Its low 
distortion, high SNR and high oversampling 
capability 
give it the extra margin needed for telecommunications, 
test instrumentation 
and video applications. 


This high performance NO converter is specified over 
temperature 
for AC and DC performance 
at a 40MHz 
sampling 
rate. The ADS800 
is available 
in 28-lead 
SOIC and SSOP packages. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Tm: 
910-952-1111 


Internet: 
hnp:/twww.burr-brown.com/ 
• FAXLlne: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: (520) 889-1510 
• Immediate 
Producllnfo: 
(800)548-6132 


iU~~i· 


ADS800U (SDIC) 
ADS800E (SSDP) 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


Resolution 
12 
* 


Bits 


Specified Temperature 
Range 
TAMBIENT 
0 
+70 
~1) 
* 
'C 


Operating Temperature 
Range 
TAMBIENT 
-40 
+85 
* 
* 
'C 


ANALOG 
INPUT 


Differential Full Scale Input Range 
Both Inputs, 
+1.25 
+3.25 
* 
* 
V 


180° Out 01 Phase 


Common-Mode 
Voltage 
+2.25 
* 


V 


Analog Input Bandwidth (-3dB) 


Small Signal 
-2OdBFS~) Input 
+25°C 
400 
* 
MHz 


Full Power 
OdBFS Input 
+25°C 
65 
* 
MHz 


Inpul Impedance 
1.25114 
* 


Mn II pF 


DIGITAL INPUT 


Logic Family 
TIUHCT 
Compalible CMOS 
TIUHCT 
Compatible CMOS 


Convert Command 
Start Conversion 
Fallino Ed e 
Fallino Ed e 


ACCURACYt') 


Gain Error 
+25'C 
to.4 
t1.5 
* 
* 


% 


Full 
to.6 
t2.5 
* 
* 


% 


Gain Drift 
±95 
* 


ppm/oC 


Power Supply Rejection of Gain 
Della +Vs = t5% 
+25°C 
0.01 
0.15 
* 
* 


%FSR/% 


Input Offset Error 
Full 
±2.6 
t3.5 
* 
* 


% 


Power Supply Rejection of Offset 
Qe"a +Vs = t5% 
+25°C 
0.02 
0.15 
* 
* 


%FSR/% 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
40M 
* 
* 
Sample/s 


Data Latency 
6.5 
* 


Convert Cyde 


DYNAMIC CHARACTERISTICS 


Differential linearity 
Error 


1= 500kHz 
It<= 13ns(') 
+25°C 
to.6 
tt.O 
* 


LSB 


Full 
to.8 
* 


LSB 
1= 12MHz 
+25°C 
tOA 
tl.0 
to.7 
LSB 


Full 
to.5 
to.8 
LSB 


No Missing Codes 
tH = 13ns(4) 
+25°C 
Guaranteed 
Guaranteed 
LSB 


Integral linearity 
Error at f = 500kHz 
Full 
t1.9 
* 


LSB 


Spurious-Free 
Dynamic Range (SFDR) 
1= 500kHz (-ldBFS 
input) 
+25°C 
65 
72 
* 
* 
dBFS 


Full 
60 
66 
* 
* 
dBFS 


1= 12MHz (-ldBFS 
input) 
+25°C 
58 
61 
* 
* 


dBFS 


Full 
55 
61 
* 
* 


dBFS 


Two-Tone 
Intermodulation Distortion (IMD)(S) 
1= 4.4MHz and 4.5MHz (-7dBFS 
each tone) 
+25°C 
-{i3 
* 


dBc 


Full 
-{i2 
* 


dBc 


Signal-to-Noise 
Ratio (SNR) 


1= 500kHz 
(-ldBFS 
input) 
+25°C 
61 
64 
59 
* 


dB 


Full 
57 
63 
* 
* 


dB 
1= 12MHz (-1 dBFS input) 
+25°C 
61 
62 
59 
* 


dB 
Full 
56 
62 
* 
* 


dB 


Si9nal-to-(Noise 
+ Distortion) (SINAD) 
1= 500kHz 
(-ldBFS 
input) 
+25°C 
59 
63 
57 
* 


dB 
Full 
54 
64 
* 
* 
dB 


1= 12MHz (-1 dBFS input) 
+25'C 
56 
58 
54 
* 
dB 
Full 
51 
57 
* 
* 
dB 


Differential Gain Error 
NTSC or PAL 
+25°C 
0.5 
* 


% 


Differential Phase Error 
NTSC or PAL 
+25°C 
0.1 
* 


degrees 
Aperture Delay Time 
+25°C 
2 
* 
ns 
Aperture Jitter 
+25°C 
7 
* 


ps rms 
OvelVoltage 
Recovery Time(6) 
1.5x Full scale Input 
+25°C 
2 
* 


ns 


NOTE: 
(1) An asterisk 
(*) indicates 
same 
specifications 
as the ADS800U. 
(2) dBFS 
refers 
to dB below 
Full scale. 
(3) Percentage 
accuracies 
are 
referred 
to the 


internal 
NO 
Full Scale 
Range 
of 4Vp·p. 
(4) Refer 
to Timing 
Diagram 
footnotes 
for the guaranteed 
differential linearity performance 
and no missing 
codes 
condition 


for the sOle 
and 
SSOP 
packages. 
(5) IMD 
is referred 
to the 
larger 
of the two input signals. 
If referred 
to the 
peak 
envelope 
signal 
(=OdB), 
the intermodulation 
products 
will be 7dB 
lower. 
(6) No ~rollover" of bits. 


The information 
provided 
herein is believed 
to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely 
at the user's own risk. Prices and specifications 
are subject 
to change 


without notice. No patent rights or licenses 
to any of the circuits described 
herein are implied or granted 
to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product 
for use in life support 
devices 
and/or 
systems. 


BURR-BROWN. 


Burr-Brown Ie Data Book 
1E3E31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS (CONT) 


ADS800U (SOIC) 
ADS800E (SSOP) 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OUTPUTS 
I 
I 
I 
I 
00 
Logic Family 
TIUHCT Ccmpatible CMOS 
TIUHCT Compatible CMOS 
CO 
Logic Coding 
Logic Selectable 
SOB or BTC 
SOB or BTC 
en 
Logic Levels 
Logic "LO", 
Full 
0 
0.4 
* 
* 
V 


CL = 15pF max 
C 
Logic "HI', 
Full 
+2.5 
+Vs 
* 
* 
V 
« 
CL = 15pF max 


3-State Enable Time 
20 
40 
* 
* 


ns 


I 


3-State Disable Time 
Full 
2 
10 
* 
* 


ns 
2 
POWER SUPPLY REQUIREMENTS 
Supply Voltage: +Vs 
Operating 
Full 
+4.75 
+5.0 
+5.25 
* 
* 
* 
V 
Supply Current: 
+Is 
Operating 
+25'C 
78 
93 
* 
* 
mA 
en 
Operating 
Full 
78 
97 
* 
* 


mA 
Power Consumption 
Operating 
+25°C 
390 
485 
* 
* 


mW 
I- 


Operating 
Full 
390 
485 
* 
* 


mW 
Z 


Thermal 
Resistance, 
8JA 
W 


28-Lead SOIC 
75 
'CIW 
Z 
28-Lead SSOP 
50 
'CIW 


+vs .. 
. 
+6V 
Analog Input 
OV to (+V, + 300mV) 


Logic 
Input. 
. 
OV to (+Vs 
+ 300mV) 


Case 
Temperature 
+1OOOC 


Junction 
Temperature. 
. 
+150"C 


Storage Temperature 
+125°C 


External Top Reference Voltage (REFT) 
+3.4V Max 


External 
Bottom Reference 
Voltage 
(REFS) 
. 
+1.1V 
Min 


NOTE: 
(1) Stresses 
above these ratings may permanently 
damage 
the device. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


ADS800U 
28-Lead SOIC 
217 
-40°C 
to +85°C 
ADS800E 
28-Lead SSOP 
324 
--40"C to +85'C 


BURR-BROWNe 
11:11:11 
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A 
ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions_ Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 


performance 
degradation 
to complete 
device failure, Burr- 
Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 


methods, 


For Immediate Assistance, Contact Your Local Salesperson 


PIN DESCRIPTIONS 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 
2 
B1 
Bit 1, Most Significant Bit 
3 
B2 
Bit 2 
4 
B3 
Bit 3 
5 
B4 
Bit 4 
6 
B5 
Bit 5 
7 
B6 
Bit 6 
8 
B7 
Bit 7 
9 
B8 
Bit 8 
10 
B9 
Bit 9 
11 
B10 
Bit 10 
12 
B11 
Bit 11 
13 
B12 
Bit 12, least Significant Bit 
14 
GND 
Ground 
15 
+Ys 
+5V Power Supply 
16 
ClK 
Convert Clock Input, 50% Duty Cycle 
17 
+Ys 
+5V Power Supply 


18 
DE 
HI: High Impedance State. LO or Floating: Nor- 


mal Operation. 
Internal 
pull-down 
resistors. 


19 
MSBI 
Most Significant 
Bit Inversion, 
HI: MSB 
inverted 


for complementary 
output. LO or Floating: Straight 
output. Internal 
pull·down 
resistors. 
20 
+Vs 
+5V Power Supply 
21 
REFB 
Bottom Reference 
Bypass. 
For external 
bypass- 


ing of internal +1.25V reference. 


22 
CM 
Common-Mode 
Voltage. It is derived by (REFT + 
REFB)/2. 


23 
REFT 
Top Reference 
Bypass. 
For external 
bypassing 


of internal +3.25V 
reference. 


24 
+Vs 
+5V Power Supply 
25 
GND 
Ground 
26 
IN 
Input 
27 
iN 
Complementary 
Input 
28 
GND 
Ground 


GND 
28 
GND 


B1 
iN 


B2 
IN 


B3 
GND 


B4 
+Vs 


B5 
REFT 


B6 
CM 


ADS800 


B7 
REFB 


B8 
+Vs 


B9 
MSBI 


B10 
DE 


B11 
+Vs 


B12 
ClK 


GND 
14 
15 
+Vs 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


leoNV 
Convert 
Clock Period 
25 
100flS 
ns 
tL 
Clock 
Pulse Low 
12 
12.5 
ns 


4< 
Clock Pulse High 
121') 
12.5 
ns 
to 
Aperture 
Delay 
2 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t, 
New Data Delay 
Time, 
Cl = 15pF 
max 
12.5 
ns 


NOTE: (1) ,,\\ .. indicates 
the portion of the waveform 
that will stretch out at slower sample 
rates. 


(2) tH must be 13ns minimum 
if no missing codes 
is desired 
only for the conditions 
of teONV S28ns 
and fiN <2MHz 
for the SOIC 
package. 
For best performance 
in the SSOP 
package, 
1ti must be 13ns 
minimum 
for all input frequencies 
and teoNv S28ns. 
Refer to the Clock Requirements 
for a possible 
clock skew circuit for this condition. 
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BURR - BROWN® 
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&o1ee~~~N 
12-Bit, 25MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


FEATURES 


• 
NO MISSING 
CODES 


• 
LOW POWER: 
270mW 


• 
INTERNAL 
REFERENCE 


• 
WIDE BAND TRACKlHOLD: 
65MHz 


• 
SINGLE 
+5V SUPPLY 


• 
PACKAGE: 
28-Lead 
SOIC and 


28-Lead 
SSOP 


The ADS801 is a low power, monolithic 12-bit, 25MHz 
analog-to-digital 
converter 
utilizing a small geometry 


CMOS process. This COMPLETE 
converter 
includes 
a 12-bit quantizer, wideband tracklhold, reference, and 
three-state 
outputs. 
It operates 
from 
a single 
+5V 


power supply and can be configured 
to accept either 


single-ended 
or differential 
input signals. 


The ADS80 I employs digital error correction to provide 
excellent Nyquist differential linearity perforrnance for 
demanding 
imaging 
applications. 
Its low distortion, 
high SNR and high oversampling 
capability give it the 
extra margin 
needed 
for telecommunications, 
instru- 


mentation and video applications. 


This high perforrnance NO converter is specified over 
temperature 
for AC and DC perforrnance 
at a 25MHz 
sampling 
rate. The ADS820 
is available 
in 28-1ead 
SOIC and 28-lead SSOP packages. 


APPLICATIONS 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
DIGITAL 
COMMUNICATIONS 


• 
TEST INSTRUMENTATION 


• 
CCD IMAGING 
Copiers 
Scanners 
Cameras 


• 
VIDEO 
DIGITIZING 


• 
GAMMA 
CAMERAS 


BURR 
- BROWNe 


'ElEI' 


ADS80lU 
ADS801E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


Resolution 
12 
12 
Bits 


Specified Temperature 
Range 
TAMBIENT 
-40 
+85 
>,&1) 
* 


°C 


ANALOG 
INPUT 


Differential Full scale 
Input Range 
Botl1lnputs, 
+1.25 
+3.25 
* 
* 
V 


1800 Out of Phase 


Common-Mode 
Voltage 
+2.25 
>,: 
V 


Analog Input Bandwidth (-3dB) 


Small Signal 
-20dBFSI2) 
Input 
+25°C 
400 
::: 
MHz 


Full Power 
OdBFS Input 
+25°C 
65 
* 
MHz 


Input Impedance 
1.25 II 4 
* 
Mn II pF 


DIGITAL INPUT 
Logic Family 
TTLJHCT Compatible 
CMOS 
TTLJHCT Compatible 
CMOS 


Convert Command 
Start Conversion 
Falling Edge 
Falling Edge 


ACCURACyl') 


Gain Error 
+25°C 
to.6 
tl.5 
* 
* 
% 


Full 
t1.0 
t2.5 
* 
* 
% 


Gain Tempeo 
t85 
* 
ppmlOC 


Power Suppty Rejection of Gain 
Delta +Vs = ±5% 
+25°C 
0.03 
0.15 
* 
*" 
%FSR/% 


Input Offset Error 
Full 
±2.1 
t3.0 
* 
* 


% 


Power Supply Rejection of Offset 
Delta +Vs = t5% 
+25°C 
0.05 
0.15 
* 
* 


%FSR/% 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
25M 
* 
* 
Sample/s 


Data Latency 
6.5 
* 
Convert Cycle 


DYNAMIC CHARACTERISTICS 
Differential Linearity Error 


I = 500kHz 
+25°C 
to.3 
t1.0 
to.4 
* 


LSB 


QOC to +85°C 
to.4 
±1.0 
to.5 
*" 
LSB 


f = 10MHz 
+25°C 
to.3 
t1.0 
to.4 
* 
LSB 
OOCto +85OC 
to.4 
±1.0 
to.5 
* 
LSB 
No Missing Codes 
O°C to +85OC 
Guaranteed 
Guaranteed 
LSB 
Integral Linearity Error at f = 500kHz 
Full 
t1.7 
* 


LSB 
Spurious-Free 
Dynamic Range (SFDR) 


f = 500kHz (-ldBFS 
inpul) 
+25°C 
63 
77 
* 
* 


dBFS 


Full 
62 
73 
* 
* 


dBFS 


f = 10MHz (-ldBFS 
input) 
+25°C 
57 
61 
* 
* 
dBFS 


Full 
55 
61 
* 
* 
dBFS 
Two-Tone 
Intermodulation Distortion (IMO)(4) 


f = 4.4MHz and 4.5MHz (-7dBFS 
each tone) 
+25°C 
-64 
* 
d8c 


Full 
~ 
* 
d8c 
Signal-to-Noise 
Ratio (SNR) 


f = 500kHz 
(-ldBFS 
input) 
+25°C 
64 
66 
62 
64 
dB 


Full 
61 
64 
59 
:+: 
dB 


f = 10MHz (-ldBFS 
input) 
+25°C 
62 
65 
* 
* 
dB 
Full 
58 
64 
* 
* 
dB 
Signal-to-(Noise 
+ Distortion) (SINAD) 


f = 500kHz 
(-ldBFS 
input) 
+25°C 
63 
66 
61 
64 
dB 
Full 
60 
63 
58 
* 
dB 
f = 10MHz (-ldBFS 
input) 
+25°C 
56 
59 
* 
* 
dB 
Full 
54 
58 
* 
* 
dB 
Differential Gain Error 
NTSC or PAL 
+25°C 
0.5 
* 
% 


Differential Phase Error 
NTSC or PAL 
+25°C 
0.1 
:+: 
degrees 
Aperture Delay Time 
+25°C 
2 
* 
ns 
Aperture Jitter 
+25°C 
7 
* 
ps rms 
OvelVoltage Recovery Time(S) 
1.5x Full Scale Input 
+25°C 
2 
* 
ns 


NOTE: 
(1) An asterisk 
(*) indicates 
same 
specifications 
as the AOSa01 
U. (2) dBFS 
refers to dB below 
Full Scale. 
(3) Percentage 
accuracies 
are referred 
to the 
intemal 
NO Full Scale 
Range 
of 4Vp-p. 
(4) IMO is referred 
to the larger of the two input signals. 
If referred 
to the peak envelope 
signal (".,()dB), the intermodulation 
products 
will be 7dB 
lower. 
(5) No "rollover" of bits. 


The information 
provided herein is believed 
to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 
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SPECIFICATIONS 
(CONT) 


ADS801U 
ADS801E 


PARAMETER 
CONDITIONS 
TEMP 
MIN I 
TYP 
MAX 
MIN 
TYP I 
MAX 
UNITS 


OUTPUTS 
JI 
II 
T"" 


Logic Family 
TTUHCT Compatible CMOS 
TTUHCT Compallble CMOS 
0 


Logic Coding 
Logic Selectable 
Falling Edge 
Falling Edge 
CO 


Logic Levels 
Logic "LO·, 
Full 
0 
0.4 
* 
* 


V 
en 


CL = 15pF max 
C 


Logic "HI", 
Full 
+2.5 
+Vs 
* 
* 


V 
<t 
CL = 15pF max 
3-State 
Enable Time 
20 
40 
:;: 
* 
ns 
3-State 
Disable Time 
Full 
2 
10 
* 
* 


ns 
2 l 
POWER SUPPLY REQUIREMENTS 
Supply Voltage: +Vs 
Operating 
Full 
+4.75 
+5.0 
+5.25 
* 
* 
* 


V 
Supply 
Current: 
+Is 
Operating 
+25°C 
54 
65 
* 
* 


mA 
en 
Operating 
Full 
54 
68 
* 
* 
mA 


Power Consumption 
Operating 
+25=C 
270 
325 
* 
* 


mW 
~ 


Operating 
Full 
270 
340 
* 
* 


mW 
Z 
Thennal 
Resistance. 
6JA 
W 
28-Lead SOIC 
75 
* 


·CrN 
Z 
28-Lead SSOP 
50 
* 


·CrN 


+vs.. 
. 
+6V 
Analog Input.. 
. 
OV to (+V. 
+ 3OOmV) 
Logic Input. 
. 
OV to (+V. + 300mV) 
Case Temperature. 
. 
+100°C 
Junction Temperature.. 
. 
+150°C 


Storage Temperature.. 
. 
+125°C 


External Top Reference VOllage (REFT) 
+3.4V Max 


External Bottom Reference 
Voltage (REFS) 
+1.1V 
Min 


NOTE: 
Stresses 
above these ratings may permanently 
damage 
the device. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


ADS801U 
28-Lead SOIC 
217 
-400C 
to +85QC 
ADS801E 
28-Lead SSOP 
324 
-40°C 
to +85°C 


BURR - BROWN_ 
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A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


Electrostatic discharge can cause damage ranging from 
per- 


formance 
degradation 
to complete 
device 
failure_ Burr- 


Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 


TOP VIEW 
SOIC/SSOP 


GND 
28 
GND 


B1 
iN 


B2 
IN 


B3 
GND 


B4 
+VS 


B5 
REFT 


B6 
CM 
ADS801 
B7 
REFB 


B8 
+VS 


B9 
MSBI 


B10 
BE 


B11 
+VS 


B12 
ClK 


GND 
14 
15 
+VS 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 
2 
Bl 
Bit 1, Most Significant 
Bit 
3 
B2 
Bit 2 
4 
B3 
Bit 3 
5 
B4 
Bit 4 
6 
B5 
Bit 5 
7 
B6 
Bit 6 
8 
B7 
Bit 7 
9 
B8 
Bit 8 
10 
B9 
Bit 9 
11 
B10 
Bit 10 
12 
Bll 
Bit 11 
13 
B12 
Bit 12, Least Significant 
Bit 
14 
GND 
Ground 
15 
+Vs 
+5V Power Supply 
16 
ClK 
Convert Clock Input, 50% Duty Cycle 
17 
+Vs 
+5V Power Supply 


18 
BE 
HI: High Impedance 
State. lO 
or Floating: Nor- 
mal Operation. 
Internal pull-down 
resistors. 


19 
MSBI 
Most Significant 
Bit Inversion, 
HI: MSB inverted 
for complementary 
output. LO or Floating: Straight 
output. Internal pull-down 
resistors. 
20 
+Vs 
+5V Power Supply 
21 
REFB 
Bottom Reference 
Bypass. For external bypass- 
ing of internal +1.25V reference. 
22 
CM 
Common-Mode 
Voltage. It is derived by (REFT + 
REFB)I2. 
23 
REFT 
Top Reference 
Bypass. For external bypassing 
of internal +3.25V reference. 
24 
+VS 
+5V Power Supply 
25 
GND 
Ground 
26 
IN 
Input 
27 
iN 
Complementary 
Input 
28 
GND 
Ground 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


IcONv 
Convert Clock Period 
40 
100l'S 
ns 
tL 
Clock Pulse Low 
19 
20 
ns 


4< 
Clock Pulse High 
19 
20 
ns 
to 
Aperture 
Delay 
2 
ns 
t, 
Data Hold Time, Cl = OpF 
3.9 
ns 
t2 
New Data Delay Time, CL = 15pF max 
12.5 
ns 
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12-Bit, 10MHz Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


FEATURES 


• 
NO MISSING 
CODES 


• 
LOW POWER: 
250mW 


• 
INTERNAL 
REFERENCE 


• 
WIDEBAND 
TRACK/HOLD: 
65MHz 


• 
SINGLE 
+5V SUPPLY 


APPLICATIONS 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
DATA ACQUISITION 
CARDS 


• 
TEST INSTRUMENTATION 


• 
CCD IMAGING 
Copiers 
Scanners 
Cameras 


• 
VIDEO 
DIGITIZING 


• 
GAMMA 
CAMERAS 


The ADS802 is a low power, monolithic 12-bit, IOMHz 
analog-to-digital 
converter utilizing a small geometry 
CMOS process. This COMPLETE 
converter 
includes 


a 12-bit quantizer, wideband tracklhold, 
reference and 
three-state 
outputs. 
It operates 
from 
a single 
+SV 
power supply and can be configured 
to accept either 
differential 
or single-ended 
input signals. 


The ADS802 employs digital error correction in order 
to provide excellent Nyquist differential 
linearity per- 
formance for demanding 
imaging applications. 
Its low 
distortion, high SNR, and high oversampling capability 
give it the extra margin needed for telecommunications, 
test instrumentation 
and video applications. 


This high performance 
ND converter 
is specified for 
AC and DC performance 
at a IOMHz sampling 
rate. 


The ADS802 is available in 28-1ead SOIC and SSOP 
packages. 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ADSB02U. 
E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


Resolution 
12 
Bits 
Specified Temperature 
Range 
TAMBIENT 
-40 
+85 
°C 


ANALOG 
INPUT 
Differential 
Full Scale Input Range 
Both Inputs 
+1.25 
+3.25 
V 
Common-Mode 
Voltage 
+2.25 
V 
Analog Input Bandwidth 
(-3d B) 
Small Signal 
-2OdBFSll) 
Input 
+25°C 
400 
MHz 
Full Power 
OdBFS Input 
+25°C 
65 
MHz 
Input Impedance 
1.25114 
Mil 
II pF 


DIGITAL 
INPUT 
Logic Family 
TILJHCT 
Compatible 
CMOS 
Convert Command 
Start Conversion 
Falling Edge 


ACCURACYC') 
Gain Error 
+25°C 
±0.6 
±1.5 
% 


Full 
±1.0 
±2.5 
% 


Gain Tampeo 
±85 
ppmf'C 


Power Supply Rejection of Gain 
Delta +Vs = ±5% 
+25°C 
0.03 
0.1 
%FSR/'% 


Input Offset Error 
Full 
±2.1 
±3.0 
% 


Power Supply Rejection 01 Offset 
Delta +Vs = ±5% 
+25°C 
0.05 
0.1 
%FSR/% 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
10M 
Sample/s 


Data Latency 
6.5 
Convert Cycle 


DYNAMIC 
CHARACTERISTICS 
Differential 
linearity 
Error 


1= 500kHz 
+25°C 
±0.3 
±1.0 
LSB 


aoc to +85°C 
±0.4 
±1.0 
LSB 


1 = 5MHz 
+25°C 
±OA 
±1.0 
LSB 


aoc to +85°C 
±OA 
±1.0 
LSB 
No Missing Codes 
aoe to +85°C 
Guaranteed 
LSB 


Integral Linearity 
Error at f = 500kHz 
Best Fit 
O°C to +85°C 
±1.7 
±2.75 
LSB 


Spurious-Free 
Dynamic 
Range (SFDR) 
t = 500kHz (-ldBFS 
input) 
- 
+25°C 
67 
77 
dBFS 


Full 
66 
75 
dBFS 


f = 5MHz (-1dBFS 
input) 
+25°C 
63 
67 
dBFS 


Full 
62 
66 
dBFS 


Two-Tone 
Intermodulation 
Distortion 
(IMD)(3) 


1= 4AMHz 
and 4.5MHz (-7dBFS 
each tone) 
+25°C 
-65 
dBc 


Full 
-64 
dBc 
Signal-to-Noise 
Ratio (SNR) 
1= 500kHz 
(-ldBFS 
input) 
+25°C 
65 
67 
dB 
Full 
64 
67 
dB 


1= 5MHz (-ldBFS 
input) 
+25°C 
64 
66 
dB 
Full 
62 
66 
dB 


Signal-to-(Noise 
+ Distortion) 
(SINAD) 


1= 500kHz 
(-1 dBFS input) 
+25°C 
63 
66 
dB 
Full 
61 
65 
dB 


1= 5MHz (-ldBFS 
input) 
+25°C 
61 
63 
dB 
Full 
60 
62 
dB 
Differential 
Gain Error 
NTSC or PAL 
+25°C 
0.5 
% 


Differential 
Phase Error 
NTSC or PAL 
+25°C 
0.1 
degrees 
Aperture 
Delay Time 
+25°C 
2 
ns 
Aperture Jitter 
+25°C 
7 
ps rms 


Overvoltage 
Recovery Time(4) 
1.5x Full Scale Input 
+25°C 
2 
ns 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR - BROWNe 


Burr-Brown 
Ie Data Book 
IElElI 


Or, Call CuslomerService aI1·800·548·6132 
(USA Only) 


SPECIFICATIONS 
(CONT) 


ADS802U. 
E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
I 
TYP 
MAX 
UNITS 


OUTPUTS 
I 
I 
N 
0 
Logic Family 
TIUHCT 
Compatible 
CMOS 
CO 
Logic Coding 
Logic Selectable 
SOB or BTC 
CJ) 
Logic Levels 
Logic "LO" 
Full 
0 
0.4 
V 


Logic "HI" 
Full 
2.0 
+Vs 
V 
C 


3-State 
Enable 
Time 
Full 
20 
40 
ns 
ct 


3-State 
Disable 
Time 
Full 
2 
10 
ns 


POWER SUPPLY 
REQUIREMENTS 
-zl 
Supply Voltage: +Vs 
Operating 
Full 
+4.75 
+5.0 
+5.25 
V 
Supply Current 
+Is 
Operating 
+25°C 
50 
62 
mA 
Operating 
Full 
52 
62 
mA - 


Power 
Consumption 
Operating 
+25°C 
250 
310 
mW 


CJ) 
Operating 
Full 
260 
310 
mW 


Thermal 
Resistance, 
6JA 
I- 


2B-Lead SOIC 
75 
°cm 
Z 


2B-Lead SSOP 
50 
°CNV 
W 


A 
ELECTROSTATIC 
J.ltia. DISCHARGE SENSITIVITY 
+Vs 
+6V 
Analog Input 
OV to (+V, + 300mV) 


Logic Input 
OV to (+V, + 300mV) 


Case 
Temperature 
+1OODC 


Junction Temperature 
,_, 
+150DC 
Storage Temperature 
+125°C 
Extemal Top Reference Voltage (REFT) 
+3.4V Max 


Extemal Bottom Reference Voltage (REFB) 
+1.1V Mln 


NOTE: 
Stresses 
above 
these 
ratings may permanently 
damage 
the device. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 
performance 
degradation 
to complete 
device failure. Burr- 
Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 
methods. 
PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


ADSB02U 
2B-Lead SOIC 
217 
-40°C 
to +85°C 
ADSB02E 
2B-Lead SSOP 
324 
-400C to +85°C 


BURR-BROWNe 
IE:lE:lI 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 
PIN CONFIGURATION 


TOP VIEW 
SOIC/SSOP 


GND 
28 
GND 


B1 
iN 


B2 
IN 


B3 
GND 


B4 
+Vs 


B5 
REFT 


B6 
CM 
ADS802 
B7 
REFB 


B8 
+Vs 


B9 
MSBI 


B10 
DE 


B11 
+Vs 


B12 
ClK 


GND 
14 
15 
+Vs 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 
2 
B1 
Bit 1, Most Significant 
Bit 
3 
B2 
Bit 2 
4 
B3 
Bit 3 
5 
B4 
Bit 4 
6 
B5 
Bit 5 
7 
B6 
Bit 6 
8 
B7 
Bit 7 
9 
B8 
Bit 8 
10 
B9 
Bit 9 
11 
B10 
Bit 10 
12 
B11 
Bit 11 
13 
B12 
Bit 12, Least Significant 
Bit 
14 
GND 
Ground 
15 
+Vs 
+5V Power Supply 
16 
ClK 
Convert 
Clock Input, 50% 
Duty Cycle 
17 
+Vs 
+5V 
Power Supply 


18 
DE 
HI: High Impedance 
State. 
LO or Floating: Nor- 


mal Operation. 
Internal pull-down 
resistors. 
19 
MSBI 
Most Significant 
Bit Inversion, 
HI: MSB inverted 
for complementary 
output. LO or Floating: Straight 
output. Internal pull-down 
resistors. 
20 
+Vs 
+SV Power Supply 
21 
REFB 
Bottom Reference 
Bypass. For external 
bypass- 
ing of internal +1.2.5V reference. 
22 
CM 
Common~Mode 
Voltage. 
It 
is 
derived 
by 


(REFT 
+ REFB)/2. 
23 
REFT 
Top Reference 
Bypass. 
For external 
bypassing 
of internal +3.25V 
reference. 
24 
+Vs 
+5V Power Supply 
25 
GND 
Ground 
26 
IN 
Input 
27 
iN 
Complementary 
Input 
28 
GND 
Ground 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


tCONV 
Convert Clock Period 
100 
1001'S 
ns 
tL 
Clock Pulse Low 
48 
50 
ns 
tH 
Clock Pulse High 
48 
50 
ns 
to 
Aperture 
Delay 
2 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t, 
New Data Delay Time, CL = 15pF max 
12.5 
ns 


BURR 
- BROWN$ 


Burr-Brown 
Ie Data Book 
1E3E31 


BURR - BROWN® 
IlEI lEII 


Spee(/b.-c~N 12-Bit, 5MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SFDR: 82dB at NYQUIST 


• 
HIGH SNR: 69dB 


• 
LOW POWER: 115mW 


• 
SMALL 28-LEAD SSOP AND SOIC PACKAGES 


• 
LOW OLE: O.25LSB 


The ADS803 is a high-speed, high dynamic range, 12-bit pipelined 
analog-to-digital 
converter. This converter 
includes a high-band- 
width tracklhold 
that gives excellent spurious performance 
up to 
and beyond the Nyquist rate. This high-bandwidth, 
linear tracklhold 
minimizes harmonics and has low jitter, leading to excellent SNR 
performance. The ADS803 is also pin-compatible 
with the lOMHz 
ADS804 and the 20MHz ADS805. 


The ADS803 provides an internal reference and can be programmed 
for a 2Vp-p input range for the best spurious performance and ease 
of driving. Alternatively, 
the 5Vp-p input range can be used for the 


lowest 
input referred 
noise of 0.09 LSBs rms giving superior 


imagiog performance. 
There is also a capability to set the input 


• 
FLEXIBLE 
INPUT RANGE 


• 
OVER-RANGE 
INDICATOR 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
CCD IMAGING 
SCANNERS 


• 
TEST INSTRUMENTATION 


range in between the 2Vp-p and 5Vp-p input ranges or to use 
external reference. The ADS803 also provides an overrange indica- 
tor flag to indicate an input range that exceeds the full scale input 
range of the converter. This flag can be used to reduce the gain of 
the front end gain-ranging 
circuitry. 


The ADS803 employs digital error correction techniques to provide 
excellent differential linearity for demanding imaging applications. 
Its low distortion and high SNR give the extra margin needed for 
communications, 
medical imaging, video and test instrumentation 
applications. The ADS803 is available in 28-lead SSOP and SOle 
packages. 


BURR - BROWN_ 
'ElEU 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS803U 
ADS803E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 Guaranteed 
I 
*(1) 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
-40 to +85 
-40 to +85 
"C 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
5M 
* 
* 
Samplesls 


Data Latency 
6 
* 
Clk Cycles 


ANALOG 
INPUT 
- 


Single-Ended 
Inpu1 Range 
1.5 
3.5 
* 
* 


V 
Standard Optional Single-Ended 
Input Range 
0 
5 
* 
* 


V 
Common-Mode 
Voltage 
2.5 
* 
V 
Standard Optional Common-Mode 
Voltage 
1 
* 
V 
Input Capacitance 
20 
* 
pF 
Track·Mode 
Input Bandwidth 
-3dBFS 
Input 
270 
* 
MHz 


DYNAMIC 
CHARACTERISTICS 


Differential Linearity Error (Largest Gode Error) 


f = 500kHz 
±0.25 
±O.75 
* 
* 


LSB 


No Missing Codes 
Guaranteed 
Guaranteed 


Spurious Free Dynamic Range(2) 


f = 2.48MHz (-ldB 
input) 
75 
82 
* 
* 
dBFS 
Two·Tone 
Intermodulation 
Distortion(4) 
74 
* 


dBc 


f = 1.8M and 1.9M (-7dBFS 
each tone) 
Signal·to·Noise 
Ratio (SNR) 
f = 2.48MHz (-1 dB input) 
67 
69 
* 
* 


dB 
Signal-to-(Noise 
+ Distortion) (SINAD) 
f = 2.48MHz (-ldB 
input) 
66 
68 
* 
* 


dB 
Effective Number of Bits at 2.48MHz(S) 
11 
* 


Bits 
Input Referred Noise 
OV to 5V Input 
0.09 
* 
LSBs rms 
1.5V to 3.5V Input 
0.23 
* 


LSBs rms 


Integral Nonlinearity 
Error 
f = 500kHz 
±1 
±2 
* 
* 
LSB 


Aperture Delay Time 
1 
* 
ns 
Aperture Jitter 
4 
* 


ps rms 
Overvoltage 
Recovery Time 
1.5 x FS Input 
2 
* 
ns 


Full-Scale Step Acquisition 
Time 
50 
* 
ns 


DIGITAL 
INPUTS 
Logic Family 
CMOS Compatible 
CMOS Compatible 


Convert Command 
Start Conversion 
Rising Edge of Convert Clock 
Rising Edge of Convert Clock 


High Level Input Current (V1N = 5V)(6) 
100 
* 
~A 


Low Level Input Current (V1N = OV) 
±10 
* 
~A 


High Level Input Voltage 
+3.5 
* 
V 


Low Level Input Voltage 
+1.0 
* 


V 
Input Capacitance 
5 
* 
pF 


DIGITAL 
OUTPUTS 


Logic Family 
TIlIHCT LogicCompatibleCMOS 
TIlIHCT LogicCompatibleCMOS 
V 


Logic Coding 
StraightOffsetBinary 
StraightOffsetBinal}' 
Low Oulpu1 Voltage 
(101. = 501lA) 
0.1 
* 


V 
Low Output Voltage 
(101. = 1.6mA) 
0.4 
* 


V 
High Output Voltage 
(IOH = 501lA) 
+4.5 
* 
V 


High Output Voltage 
(IOH--=- O.5mA) 
+2.4 
* 
V 
3-State Enable Time 
OE = L 
20 
40 
* 
* 
ns 
3-State Disable Time 
DE =H 
2 
10 
* 
* 


ns 
Output Capacitance 
5 
* 


pF 


ACCURACY 
(5Vp-p 
Input 
Range) 
Zero Error (Referred to -FS) 
at 25"C 
0.2 
±1.0 
* 
* 


%FS 
Zero Error Drift (Referred to -FS) 
±5 
* 


ppm/"C 
Gain Error(7) 
at 25"C 
±2.0 
* 


%FS 
Gain Error Dritt<7) 
±15 
* 
ppm/"C 
Gain Error(8) 
at 25°C 
±1.5 
* 


%FS 
Gain Error Dritt<8) 
±15 
* 
ppm/"C 
Power Supply Rejection of Gain 
liVs=±S% 
60 
82 
* 
* 
dB 
Reference 
Input Resistance 
1.6 
* 
!ill 


Intemal Voltage Reference Tolerance (VREF = 2.SV) 
±35 
* 


mV 
Internal Voltage Reference Tolerance (VREF = 1.0V) 
±14 
* 
mV 


BURR - BROWN* 


Burr-Brown Ie Data Book 
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(USA Only) 


SPECIFICATIONS (CONT) 


ADS803U 
ADS803E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 


Supply Voltage: +Vs 
Operating 
+4.7 
+5.0 
5.3 
* 
* 
* 


V 


Supply Current: +Is 
Operating 
23 
27 
* 
* 
mA 
Power Dissipation 
Operating 
116 
135 
* 
* 


mW 
Thermal 
Resistance, 
9JA 


28-Lead SOIC 
75 
·CIW 
28-Lead SSOP 
50 
·CIW 


NOTES: (1) An asterisk (*> indicates same specifications 
as the ADSB03U. 
(2) Spurious 
Free Dynamic Range refers to the magnitude 
of the largest harmonic. 


(3) dBFS means dB relative to full scale. (4) Two·tone 
intermodulation 
distortion 
is referred to the largest fundamental 
tone. This number will be 6dB higher if it 
is referred to Ihe magnitude 01 the two-tone lundamental 
envelope. (5) Effective number 01 bits (ENOB) is defined by (SINAD - 1.76)/6.02. (6) Intemal 50kl1 pUII- 
down resistor. (7) Includes internal reference. 
(8) Excludes internal reference. 


+~.. 
. 
~V 
Analog Input.. 
. 
(-<J.3V) to (+Vs +0.3V) 


Logic Input 
(-<J.3V) to (+Ys +0.3V) 
Case Temperature.. 
. 
+1000C 
Junction Temperature 
+1500C 
Storage Temperature.. 
.. 
+1500C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


ADS803U 
28-Lead SOIC 
217 
-400C to +85°C 
ADS803E 
28-Lead SSOP 
324 
-4O"C to +85·C 


NOTE: (1) For detailed drawing and dimension table, please see end of data 
sheet, or Appendix 
C of Burr-Brown 
IC Data Book. (2) The -B" grade of the 
SO-8 and DIP packages 
will be marked with a wB"by pin 8. 


DEMO BOARD 


DEM-ADS80xU 


A 
ELECTROSTATIC 
J.l!Ii.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure_ Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN. 
IE:II:~ I 
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PIN CONFIGURATION 


Top View 
SOIC/SSOP 


OVR • 


28 
VDRV 


B1 


B2 


IN 


GND 


iN 


REFP 
ADS803 
CM 


REFN 


VREF 


SEl 


B11 
GND 


+Vs 


ClK 
14 
15 
DE 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
OVR 
Over 
Range 
Indicator 


2 
B1 
Data Bit 1 (MSB) 


3 
B2 
Data Bit 2 


4 
B3 
Data Bit 3 


5 
B4 
Data Bit 4 


6 
B5 
Data Bit 5 


7 
B6 
Data Bit 6 


8 
B7 
Data Bit 7 


9 
B8 
Data Bit 8 


10 
B9 
Data Bit 9 


11 
Bl0 
Data Bit 10 


12 
Bll 
Data Bit 11 


13 
B12 
Data Bit 12 (lSB) 


14 
ClK 
Convert 
Clock 
Input 


15 
DE 
Output Enable 


16 
+Vs 
+5V Supply 


17 
GND 
Ground 


18 
SEl 
Input Range Select 


19 
VREF 
Reference 
Voltage 
Select 


20 
REFB 
Bottom 
Reference 


21 
CM 
Common-Mode 
Voltage 


22 
REFT 
Top 
Reference 


23 
iN 
Complementary 
Analog 
Input 


24 
GND 
Analog Ground 


25 
IN 
Analog Input (+) 


26 
GND 
Analog 
Ground 


27 
+Vs 
+5V Supply 


28 
VDRV 
Output 
Driver 
Voltage 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teONV 
Convert 
Clock 
Period 
200 
lOOMS 
ns 
tL 
Clock 
Pulse Low 
96 
99 
ns 
tH 
Clock Pulse High 
96 
99 
ns 
tD 
Aperture 
Delay 
3 
ns 
t, 
Data 
Hold 
Time, 
CL = OpF 
3.9 
ns 
t2 
New Data Delay Time, Ct. = 15pF max 
12 
ns 


BURR - BROWN 
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DEMO BOARD 


AVAILABLE 


S~~.-c~N 
12-Bit, 10MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SFDR: 80dB at NYQUIST 


• 
HIGH SNR: 69dB 


• 
LOW POWER: 180mW 


• 
SMALL 28-PIN SSOP AND SOIC PACKAGES 


• 
LOW OLE: ±O.3LSB 


• 
FLEXIBLE 
INPUT RANGE 


• 
OVERRANGE 
INDICATOR 


The ADS804 is a high-speed, high dynamic range, l2-bit pipelined 
analog-to-digital 
converter. This converter includes a high-band- 


width tracklhold that gives excellent spurious performance 
up to 


and beyond the Nyquist rate. This high-bandwidth, linear tracklhold 
minimizes harmonics and has low jitter, leading to excellent SNR 
performance. The ADS804 is also pin-compatible 
with the 5MHz 
ADS803 and the 20MHz ADS805. 


The ADS804 provides an internal reference and can be programmed 
for a 2Vp-p input range for the best spurious performance and ease 
of driving. Alternatively, the 5Vp-p input range can be used for the 
lowest input referred 
noise of 0.09 LSBs rms giving superior 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
CCD IMAGING 


• 
SCANNERS 


• 
TEST INSTRUMENTATION 


imaging performance. 
There is also a capability to set the input 
range in between the 2Vp-p and 5Vp-p input ranges or to use 
external reference. The ADS804 also provides an overrange indica- 
tor flag to indicate an input range that exceeds the full scale input 
range of the converter. This flag can be used to reduce the gain of 
the front end gain-ranging circuitry. 


The ADS804 employs digital error correction techniques to provide 
excellent differential linearity for demanding imaging applications. 
Its low distortion and high SNR give the extra margin needed for 
communications, 
medical imaging, video and test instrumentation 
applications. The ADS804 is available in 28-pin SSOP and sale 
packages. 


BURR-BROWNe 
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SPECIFICATIONS 


ADS804U 
ADS804E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
I 


>.:(1) 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
-40 to +85 
-4010 
+85 
°C 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
10M 
* 
* 
Samples/s 


Data Latency 
6 
* 
Clk Cycles 


ANALOG 
INPUT 


Single-Ended 
Input Range 
2Vp-p 
1.5 
3.5 
* 
* 
V 
Single-Ended 
Input Range (Optional) 
5Vp-p 
, 
0 
5 
* 
* 


V 
Common-Mode 
Voltage 
+2.5 
'" 
V 


Input Impedance 
1.251116 
* 


MQ II pF 
Track-Mode 
Input Bandwidth 
-3dBFS 
Inpul 
270 
* 


MHz 


DYNAMIC 
CHARACTERISTICS 
Differential Linearity Error (Largest Code Error) 


f = 500kHz 
±0.3 
±0.75 
* 
* 


LSB 


No Missing Codes 
Guaranteed 
Guaranteed 


Spurious 
Free Dynamic Range(2) 


f = 4.8MHz 
73 
80 
:(. 
* 
dBFS 


Two-Tone 
Intermodulation 
Distortion(4) 


f = 3.5MHz and 4.0MHz (-7dBFS each tone) 
76 
::: 
dBc 


SignaHo-Noise 
Ratio (SNR) 


f = 4.8MHz 
66.5 
69 
<, 
* 
dBFS 
SignaHo-(Noise 
+ Distortion) 
(SINAD) 


f = 4.8MHz 
65 
68 
::: 
* 


dBFS 


Effective Number of Bits at 4.8MHz(5) 
11 
* 
Bits 


Input Referred Noise 
OV to 5V Input 
0.09 
" 
LSBs rms 


1.5V 10 3.5V Input 
0.23 
* 
LSBs rms 


Integral Nonlinearity 
Error 


f = 500kHz 
±1 
±2 
* 
* 


LSB 


Aperture Delay Time 
1 
* 


ns 
Aperture Jitter 
4 
* 
ps rms 
Overvoltage 
Recovery Time 
1.5 x FS Input 
2 
* 


ns 


Full-Scale Step Acquisition 
Time 
30 
" 
ns 


DIGITAL 
INPUTS 
Logic Family 
CMOS Compatible 
CMOS Compalible 
Convert Command 
Start Conversion 
Rising Edge of Convert Clock 
Rising Edge of Convert Clock 
High Level Input Current (V,N = 5V)16l 
100 
* 


IlA 


Low Level Input Current (V1N = OV) 
10 
* 


~A 


High Level Input Voltage 
+3.5 
* 


V 


Low Level Input Voltage 
+1.0 
* 


V 


Input Capacitance 
5 
* 
pF 


DIGITAL 
OUTPUTS 
Logic Family 
TTUHCT 
Compatible 
CMOS 
TTUHCT 
Compalible 
CMOS 
V 
Convert Command 
Straight Offset Binary 
Straight Offset Binary 


Output Voltages, VOAV 
= +5V 


Low-Level 
10L= 501lA 
+0.1 
* 
V 


High-Level 
10H= 501lA 
+4.6 
* 
V 


Low-Level 
IOL= 1.6mA 
+0.4 
* 
V 


High-Level 
IOH= 0.5mA 
+2.4 
* 
V 
Output Voltages, VOAV = +3V 


Low-Level 
10L= 501lA 
+0.1 
* 
V 


High-Level 
10H= 501lA 
+2.5 
* 
V 


3-State Enable Time 
5E = L 
20 
40 
* 
* 


ns 
3-State Enable Time 
OE = H 
2 
10 
* 
* 


ns 


Output Capacitance 
5 
* 


pF 


ACCURACY 
(5Vp-p Input 
Range) 
Zero Error (Referred to -FS) 
at 25°C 
0.2 
±1.0 
* 
* 
%FS 


Zero Error Drift 
±5 
'" 
ppm/oC 


Gain Error(7) 
at 25°C 
±2.0 
* 


%FS 


Gain Error Drift(7) 
±15 
* 
ppm/oC 


Gain Error(8) 
at 25°C 
±1.5 
* 
%FS 
Gain Error Drift(8) 
±15 
* 


ppm/oC 


Power Supply Rejection of Gain 
~ Vs = ±5% 
60 
82 
* 
* 


dB 
Reference 
Input Resistance 
1.6 
* 


kQ 


Internal Voltage Reference Tolerance (VREF = 2.5V) 
±35 
* 
mV 


Internal Voltage Reference Tolerance (VREF = 1.0V) 
±14 
* 


mV 
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SPECIFICATIONS 
(CO NT) 


ADS804U 
ADS804E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 


Supply Voltage: +Vs 
+4.7 
+5.0 
+5.3 
* 
* 
* 


V 
Supply Current: +Is 
36 
40 
* 
* 


mA 


Power Dissipation 
180 
200 
* 
* 


mW 


Thermal Resistance, 
8JA 
28-Pin SOIC 
75 
°CIW 
28-Pin SSOP 
50 
°CIW 


NOTES: (1) An asterisk <*> indicates same specifications 
as the ADS804U. 
(2) Spurious Free Dynamic Range difference in dB between the rms input amplitude 
to the peak spar level in the output frequency spectrum. (3) dBFS means dB relative to full scale. (4) Two·tone 
intermodulation 
distortion is referred to the largest 
fundamental 
tone. This number will be GdB higher if it is referred to the magnitude 
of the two-tone fundamental 
envelope. (5) Effective number of bits (ENOS) is 
defined by (SINAD - 1.76)/6.02. 
(6) Internal 50kn 
pull-down 
resistor. (7) Includes internal reference. 
(8) Excludes internal reference. 


+Vs, VORV.' 
.....••••.•••••••.••.••.•..•.••. 
+6V 
Analog Input.. 
. 
(-o.3V) 
to (+Vs +0.3V) 


Logic Input 
(-o.3V) 
to (+Vs +0.3V) 
Case Temperature 
+100°C 
Junction Temperature.. 
. 
+150°C 
Storage Temperature 
+1500C 


PACKAGE 
DRAWING 
TEMPERAl:URE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


ADS804U 
28-Pin SOIC 
217 
-40°C to +85°C 
ADS804E 
28-Pin SSOP 
324 
-400C to +85°C 


PRODUCT 


ADS804U 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR~BROWN 


assumes no responsibility 
for the use of this information, and all use of such information shalt be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN_ 
IE:1I31 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 
PIN CONFIGURATION 


Top View 
SOICISSOP 


OVR • 


28 
VDRV 


B1 


B2 


B3 


B4 


B5 


B6 


ADS804 
B7 


B8 


B9 


B10 


B11 


B12 


CLK 
14 
15 
OE 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
OVR 
Over Range 
Indicator 
(See 
Application 
Section) 


2 
B1 
Dala Bit 1(D11) (MSB) 


3 
B2 
Dala Bit 2 (D10) 


4 
B3 
Dala Bil 3 (D9) 


5 
B4 
Dala Bil 4 (D8) 


6 
B5 
Dala Bil 5 (D7) 


7 
B6 
Dala Bil 6 (D6) 


8 
B7 
Data Bil 7 (D5) 


9 
B8 
Data Bil 8 (D4) 


10 
B9 
Data Bit 9 (D3) 


11 
B10 
Data Bit 10 (D2) 


12 
B11 
Data Bit 11 (D1) 


13 
B12 
Data Bil 12 (DO) (LSB) 


14 
CLK 
Convert 
Clock Input 


15 
DE 
Oulput Enable. H-High Impedance Siale. 
L-Low or floating, normal operation 
(lnter- 


oal pull-down 
resistor) 


16 
+Vs 
+5V Supply 


17 
GND 
Ground 


18 
SEL 
Input Range 
Select 
(See 
Application 
Section) 


19 
VREF 
Relerence 
Voltage Select 
(1/0) 


20 
REFB 
Bottom Reference 


21 
CM 
Common-Mode 
Voltage 


22 
REFT 
Top Reference 


23 
iN 
Analog Input H 


24 
GND 
Ground 


25 
IN 
Analog Input (+) 


26 
GND 
Ground 


27 
+Vs 
+5V Supply 


28 
VDRV 
Output Driver Voltage 
(See 
Application 
Section) 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teONV 
Convert 
Clock Period 
100 
100f'S 
ns 
I, 
Clock Pulse Low 
48 
49 
ns 


IH 
Clock Pulse High 
48 
49 
ns 
10 
Aperture 
Delay 
2 
ns 
I, 
Data Hold Time, C, = OpF 
3.9 
ns 
I, 
New Data Delay Time, CL = 15pF max 
12 
ns 


BURR 
- BROWN_ 


Burr-Brown 
Ie Data Book 
1E3E31 


BURR - BROWN® 
IElElI 


Sp!6¥!'~~~N 
12-Bit, 20MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
FLEXIBLE 
INPUT RANGE 


• 
OVER-RANGE 
INDICATOR 
• 
HIGH SFDR: 74dB at 9.8MHz 
fiN 


• 
HIGH SNR: 68dB 


• 
LOW POWER: 300mW 


• 
SMALL 28-LEAD SSOP AND SOIC 
PACKAGES 


• 
LOW OLE: O.25LSB 


• 
STUDIO CAMERAS 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
COPIERS 


• 
TEST INSTRUMENTATION 


The ADS805 is a 20MHz, high dynamic range, 12-bit pipelined 
analog-to-digital 
converter. This converter 
includes a high-band- 


width tracklhold that gives excellent spurious performance 
up to 
and beyond the Nyquist rate. This high-bandwidth, 
linear tracklhold 
minimizes harmonics and has low jitter, leading to excellent SNR 
performance. The ADS805 is also pin-compatible 
with the IOMHz 
ADS804 and the 5MHz ADS803. 


superior imaging performance. There is also the capability to set the 
input range between 
2Vp-p and 5Vp-p, either 
single-ended 
or 
differential. 
The ADS805 
also provides 
an overrange 
flag that 
indicates when the input signal has exceeded the converter's 
full 
scale range. This flag can also be used to reduce the gain of the front 
end signal conditioning circuitry. 


The ADS805 employs digital error techniques to provide excellent 
differential 
linearity for demanding 
imaging applications. 
Its low 


distortion and high SNR give the extra margin needed for commu- 
nications, medical imaging, video and test instrumentation 
applica- 
tions. The ADS805 is available in 28-lead SSOP and Sale 
pack- 
ages. 


The ADS805 provides an internal reference or an external reference 
can be used. ADS805 can be programmed for a 2Vp-p input range 
which is the easiest to drive with a single op amp and provides the 
best spurious P,erformance. Alternatively, the 5Vp-p input range can 
be used for the lowest input referred noise of 0.09 LSBs rms giving 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS805U 
ADS805E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 Bits Guaranteed 
*(1) 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
-40 to +85 
-40 to +85 
·C 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
20M 
* 
* 
Samplesls 


Data Latency 
6 
* 
Clk Cycles 


ANALOG 
INPUT 


Standard Single-Ended 
Input Range 
1.5 
3.5 
* 
* 
V 


Optional Single-Ended 
Input Range 
0 
S 
* 
* 
V 
Standard Common-Mode 
Voltage 
2.S 
.~ 
V 


Standard Optional Common-Mode 
Voltage 
1 
* 
V 


Input Capacitance 
20 
* 


pF 
Track-Mode 
Input Bandwidth 
-3dBFS 
Input 
270 
* 
MHz 


DYNAMIC 
CHARACTERISTICS 


Differential Linearity Error (Largest Gode Error) 


f = SOOkHz 
±0.2S 
±O.7S 
* 


y 
lSB 
No Missing Codes 
Guaranteed 
Guaranteed 
Spurious Free Dynamic Range(2) 


f = 9.8MHz 
70 
74 
* 
* 


dBFS 


Two-Tone 
Intermodulation 
Distortion(4' 


f = 7.7MHz and 7.9MHz (-7dB each tone) 
-70 
* 
dBc 


Signal·to-Noise 
Ratio (SNR) 


f = 9.8MHz 
63 
68 
* 
* 
dBFS 
Signal·to·(Noise 
+ Distortion) 
(SINAD) 


f = 9.8MHz 
62 
66 
* 
* 


dBFS 


Effective Number of Bits at 9.BMHz(S) 
10.7 
* 


Bits 


Input Referred Noise 
OV to SV Input 
0.09 
* 


LSBs rms 


1.SV to 3.SV Input 
0.23 
* 


LSBs rms 


Integral Nonlinearity 
Error 


f = SOOkHz 
±1 
±2 
* 
* 


lSB 
Aperture Delay Time 
3 
* 


ns 


Aperture Jitter 
4 
* 


ps rms 
Overvoltage 
Recovery Time 
1.SX FS Input 
2 
* 


ns 


Full·8cale 
Step Acquisition 
Time 
20 
20 
ns 


DIGITAL 
INPUTS 
logic 
Family 
CMOS Compatibie 
CMOS Compatible 


Convert Command 
Start Conversion 
Rising Edge of Convert Clock 
Rising Edge of Convert Clock 
High Level Input Current (VeN = 5V)(6) 
±100 
* 
~A 
Low Level Input Current (V1N = OV) 
10 
* 


~A 
High Level Input Voltage 
+3.S 
* 
V 


low 
level 
Input Voltage 
+1.0 
* 


V 
Input Capacitance 
S 
* 


pF 


DIGITAL 
OUTPUTS 


logic 
Family 
nUHCT 
Compatible 
CMOS 
nUHCT 
Compatible 
CMOS 
V 
logic 
Coding 
Straight Offset Binary 
Straight Offset Binary 
low 
Output Voltage 
(IOL = SOIJA) 
0.1 
* 
V 


low 
Output Voltage 
(IOL = 1.6mA) 
0.4 
* 
V 


High Output Voltage 
(I"" 
= SOIJA) 
+4.S 
* 
V 


High Output Voltage 
(I"" 
= O.SmA) 
+2.4 
* 


V 


3·State Enable Time 
DE=L 
20 
40 
* 
* 


ns 
3·State Disable Time 
DE =H 
2 
10 
* 
* 


ns 


Output Capacitance 
S 
* 
pF 


ACCURACY 
(5Vp-p Input 
Range) 
Zero Error (Referred to -FS) 
at2S·C 
0.3 
±1.0 
* 
* 


%FS 


Zero Error Drift (Referred to -FS) 
±S 
* 


ppmrG 


Gain Errorf7l 
at2S·C 
0.7 
±2.0 
* 


%FS 
Gain Error Drift{7l 
±18 
* 


ppm/·C 
Gain Errori8) 
at 25°C 
0.2 
±1.S 
* 
%FS 
Gain Error Drift{8) 
±10 
* 


ppmf'C 
Power Supply Rejection of Gain 
d Vs = ±S% 
60 
70 
* 
* 


dB 
Reference 
Input Resistance 
1.6 
* 
kn 


Internal Voltage Reference Tolerance C'lREF = 2.5V) 
±35 
* 


mV 
Internal Voltage Reference Tolerance C'lREF = 1.0V) 
±14 
* 


mV 
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SPECIFICATIONS (CONT) 


ADS805U 
ADS805E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
It) 


POWER SUPPLY 
REQUIREMENTS 
0 


Supply Vollage: 
+Vs 
Operating 
+4.75 
+5.0 
+5.25 
* 
* 
'* 
V 
CO 


Supply Current: +15 
Operating 
60 
69 
* 
* 
mA 
en 


Power Dissipation 
Operating 
300 
345 
* 
* 
mW 
C 
Thermal Resistance, 
8JA 
<C 
28-Lead SOIC 
75 
°CIW 
28-Lead SSOP 
50 
°CIW 


NOTES: (1) An asterisk <*) indicates same specifications 
as the ADS805U. 
(2) Spurious 
Free Dynamic 
Range refers to the magnitude 
of the largest harmonic. 
2 I 
(3) dBFS means dB relative to full scale. (4) Two-tone 
intermodulation 
distortion 
is referred to the largest fundamental 
tone. This number wilt be 6dB higher 
jf it 


+V5 .. 
. 
+6V 
Analog Input 
(-o.3V) 10(+Vs +0.3V) 


Logic Input 
(-o.3V) 
10(+Vs +0.3V) 
Case Temperature.. 
. 
+100°C 
Junction Temperature 
+150°C 
Storage Temperature 
+150°C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


ADS805U 
28-Lead SOIC 
217 
-40°C to +85°C 
ADS805E 
28-Lead SSOP 
324 
-40°C 
to +85°C 


A 
ELECTROSTATIC 
JJt!Ji.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information 
provided 
herein is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are SUbject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN'" 
IE:lE:lI 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 
PIN CONFIGURATION 


Top View 
SOIC/SSOP 


OVR 
1 • 


28 
VORV 


+Vs 


GNO 


IN 


GNO 


iN 


REFT 
AOS805 


CM 


REFB 


VREF 


SEl 


Bl1 
GNO 


+Vs 


ClK 
14 
15 
6E 


PIN 
DESIGNATOR 
OESCRIPTION 


1 
OVR 
Over 
Range 
Indicator 


2 
B1 
Data Bit 1 (011) (MSB) 


3 
B2 
Data Bit 2 (010) 


4 
B3 
Data Bij 3 (09) 


5 
B4 
Data Bit 4 (08) 


6 
B5 
Data Bit 5 (07) 


7 
B6 
Data Bit 6 (06) 


8 
B7 
Data Bit 7 (05) 


9 
B8 
Data Bit 8 (04) 


10 
B9 
Data Bit 9 (03) 
11 
B10 
Data Bit 10 (02) 


12 
B11 
Data Bit 11 (01) 


13 
B12 
Data Bit 12 (DO) (lSB) 


14 
ClK 
Convert 
Clock Input 


15 
6E 
Output Enable 


16 
+Ys 
+5V Supply 


17 
GNO 
Ground 


18 
SEl 
Input Range 
Select 


19 
VREF 
Reference 
Voltage 
Select 


20 
REFB 
Bottom 
Reference 


21 
CM 
Common-Mode 
Voltage 


22 
REFT 
Top Reference 


23 
iN 
Complementary 
Analog 
Input 


24 
GNO 
Ground 


25 
IN 
Analog Input (+) 


26 
GNO 
Ground 


27 
+Vs 
+5V Supply 


28 
VORV 
Output 
Oliver 
Voltage 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teONV 
Convert 
Clock Period 
50 
100~s 
ns 
tl 
Clock Pulse Low 
24 
25 
ns 
tH 
Clock Pulse High 
24 
25 
ns 
to 
Aperture 
Delay 
3 
ns 


t, 
Data Hold Time, CL = OpF 
3.9 
ns 


t, 
New Data Delay Time, c;,. = 15pF max 
12 
ns 


BURR 
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BURR - BROWN® 
113131 


PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


.sosee~~~~ 12-Bit, 50MHz Sampling 


ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SFDR: 73dB 


• 
HIGH SNR: 67dB 


• 
LOW POWER: 380mW 


• 
SMALL 28-LEAD SSOP PACKAGE 


• 
FLEXIBLE INPUT RANGE 


• 
OVER-RANGE 
INDICATOR 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
HIGH-END 
IMAGING 


• 
ULTRA SOUND IMAGING 


• 
TEST INSTRUMENTATION 


giving superior imaging peIformance. There is also a capabil- 
ity to set the input range in between the 2Vp-p and 5Vp-p 
input ranges or to use external reference. The ADS806 also 
provides 
an overrange 
indicator 
flag to indicate an input 
range that exceeds the full scale input range of the converter. 
This flag can be used to reduce the gain of the front end gain- 
ranging circuitry. 


The ADS806 employs digital error correction techniques to 
provide excellent differential linearity for demanding imag- 
ing applications. 
Its low distortion and high SNR give the 
extra margin needed for communications, 
medical imaging, 
video and test instrumention 
applications. 
The ADS806 is 
available in a 28-lead SSOP package. 


The ADS806 is a high-speed, 
high dynamic range, 12-bit 
pipelined analog-to-digital converter. This converter includes 
a high-bandwidth 
trackfhold 
that gives excellent 
spurious 
peIformance 
up to and beyond the Nyquist rate. This high- 
bandwidth, 
linear trackfhold minimizes harmonics 
and has 
low jitter, 
leading 
to excellent 
SNR 
peIformance. 
The 
ADS806 is also pin-compatible 
with the 20MHz ADS805, 


the lOMHz ADS804 and the 5MHz ADS803. 


The ADS806 
provides 
an internal 
reference 
and can be 
programmed 
for a 2Vp-p input range for the best spurious 
peIformance 
and ease of driving. Alternatively, 
the 5Vp-p 
input range can be used for the lowest input referred noise, 


REFT 
VREF 
SEL 
REFS 
DE 


International 
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Mailing 
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6730 
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SPECIFICATIONS-PRELIMINARY 


ADS806E 


PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 Bits Guaranteed 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
-40 to +85 
·C 


CONVERSION 
CHARACTERISTICS 


Sample Aate 
10k 
50M 
Samplesls 


Data Latency 
6 
Clk Cycles 


ANALOG 
INPUT 


Single-Ended 
Input Range 
2Vp-p 
1.5 
3.5 
V 
Single-Ended 
Input Aange (Optional) 
5Vp-p 
0 
5 
V 
Common-Mode 
Voltage 
+2.5 
V 


Input Impedance 
1.251116 
MQ II pF 
Track-Mode 
Input Bandwidth 
-3dBFS 
Input 
270 
MHz 


DYNAMIC 
CHARACTERISTICS 


Differential Linearity Error (Largest Code Error) 
f = 12MHz 
±0.25 
±0.75 
LSB 
No Missing Codes 
Guaranteed 
Spurious 
Free Oynamic Range(1) 
f = 12MHz (-ldB 
input) 
68 
73 
dBFS'2' 


Two-Tone 
Intermodulation 
Distortion(3) 


f = 3.5MHz and 4.0MHz (-7dB each tone) 
76 
dBc 


Signal-ta-Naise 
Aatia (SNA) 
f = 12MHz (-1 dB input) 
63 
67 
dB 
Signal-ta-(Naise 
+ Distortion) 
(SINAD) 
f = 12MHz (-ldB 
input) 
62 
66 
dB 
Effective Number of Bits at 12MHz'4' 
TBD 
Bits 


Input Aeferred Noise 
OV to 5V Input 
TBD 
LSBs rms 
1.5V to 3.5V Input 
TBD 
LSBs rms 


Integral Nonlinearity 
Error 


f = 500kHz 
±1 
±2 
LSB 
Aperture Delay Time 
1 
ns 
Aperture Jiller 
1.2 
po rms 
Analog Input BandwIdth 
Small Signal 
-2OdBFS 
Input 
350 
MHz 


Full Power 
OdBFS Input 
100 
MHz 
Overvoltage 
Aecovery Time 
1.5 x FS Input 
2 
ns 
Full-Scale Step Acqulsilion 
Time 
TBD 
ns 


DIGIT A1. INPUTS 
TTlIHCT 
CompoUble CMOS 
logic 
Family 


Convert Commsnd 
Start Conversion 
Alslng Edge of Convert Clock 


High Level Input Current (V,. = 5V) 
±10 
llA 
Low Level Input Current (V,. = OV) 
±10 
llA 
High Level Input Vollege 
+3.5 
V 
Low Level Input Vollege 
+1.0 
V 


Input Capacitance 
5 
pF 


DIGITAL 
OUTPUTS 
TTUHCT 
Compatible 
CMOS 
Logic Family 
logic 
Coding 
Straight Offset Binary 


Low Output Voltage (101.= SOllA) 
0.1 
V 
Low Output Voltaga, (101.= 1.6mA) 
0.4 
V 


High Output Voltage (100 = SOllA) 
+4.5 
V 
High Output Vollage, 
(loH = 0.5mA) 
+2.4 
V 
3-State Enable Time 
DE = L 
20 
40 
ns 
3-State Disable Time 
OE=H 
2 
10 
ns 
Output Capacitance 
5 
pF 


ACCURACY 
(5Vp-p 
Input 
Range) 


Zero Error 
0.3 
%FS 


Power Supply Aejectian of Offset 
6 Vs = ±5% 
TBD 
dB 
Gain Error(5) 
±1.5 
%FS 
Gain Error(6) 
Power Supply Rejection of Gain 
"Vs 
=±5% 
TBD 
dB 
Extemal AEFP Voltage Aange 
2.75 
3.75 
V 


External REFN Voltage Range 
2.25 
1.25 
V 


Reference 
Input Resistance 
1.6 
kQ 


REFT Tolerance 
TBD 
TBD 
mV 


REFS Tolerance 
TBD 
TBD 
mV 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS-PRELIMINARY 
(CONT) 


ADS806E 


PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 
Supply Voltage: +Vs 
Operating 
+4.75 
+5.0 
+5.25 
V 
Supply Current: +ls 
Operating 
76 
62 
mA 
Power Dissipation 
Operating 
380 
mW 
Thermal 
Resistance, 
8JA 
28-Lead SSOP 
50 
'CIW 


NOTES: (1) Spurious Free Dynamic Range refers to the magnitude of the largest harmonic. (2) dBFS means dB relative to full scale. (3) Two·tone 
intermodulation 
distortion 
is referred to the largest fundamental 
tone. This number wilt be 6dB higher 
if it is referred to the magnitude 
of the two·tone fundamental 
2 
envelope. 
(4) Effective 
number of bits (ENOS) 
is defined 
by (SINAD - 
1.76)/6.02. 
(5) Includes 
internal 
reference. 
(6) Excludes 
internal 
reference. 


+V5 
+6V 
Analog Input 
(--Q.3V) to (+Vs +0.3V) 
Logic Input 
(--Q.3V) to (+Vs +0.3V) 
Case Temperature 
+100°C 
Junction Temperature. 
. 
+150°C 
Storage Temperature 
+150°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 


ADS806E 
28-Lead SSOP 
324 
--40"Cto 
+85'C 


A 
ELECTROSTATIC 
J.l:Ja. DISCHARGE 
SENSITIVITY 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this information, and all use of such information shall be entirety at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR 
- BROWNe 


'E3E3' 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
OVR 
Over 
Range 
Indicator 


2 
Bl 
Data Bit 1, (011, 
MSB) 


3 
B2 
Data Bit 2, (010) 


4 
B3 
Data Bit 3, (09) 


5 
B4 
Data Bit 4, (08) 


6 
B5 
Data Bit 5, (07) 


7 
B6 
Data Bit 6, (06) 


8 
B7 
Data Bit 7, (05) 


9 
B8 
Data Bit 8, (04) 


10 
B9 
Data Bit 9, (03) 


11 
Bl0 
Data Bit 10, (02) 


12 
Bll 
Data Bit 11, (01) 


13 
B12 
Data Bit 12, (DO, lSB) 


14 
ClK 
Convert Clock Input 


15 
6E 
Output Enable 


16 
+Vs 
+5V Supply 


17 
GND 
Ground 


18 
SEl 
Input Range Select 


19 
VREF 
Reference 
Voltage 
Select 


20 
REFB 
Bottom Reference 


21 
CM 
Common-Mode 
Voltage 


22 
REFT 
Top Reference 


23 
iN 
Complementary 
Analog 
Input 


24 
GND 
Analog 
Ground 


25 
IN 
Analog Input (+) 


26 
GND 
Analog 
Ground 


27 
+Vs 
+5V Supply 


28 
VDRV 
Output Driver Voltage 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teONV 
Convert 
Clock Period 
20 
100~ 
ns 
Ie 
Clock Pulse Low 
9.8 
10 
ns 


'" 


Clock Pulse High 
9.8 
10 
ns 


to 
Aperture 
Delay 
2 
ns 


t, 
Data Hold Time, CL = OpF 
3.9 
ns 


I, 
New Data Delay Time, CL = 15pF max 
12 
ns 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
1E3E31 


BURR - BROWN® 
IElElI 
PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


www.burr-brown.comJdalabook/ADS807.hlml 


S~~.-c.e4':S~"" 
12-Bit, 53MHz Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
SPURIOUS 
FREE DYNAMIC 
RANGE: 
82dB 
at 10MHz 
fiN 


• 
HIGH SNR: 67.5dB 
(2Vp-p), 
69dB (3Vp-p) 


• 
LOW POWER: 
324mW 


• 
INTERNALlEXTERNAL REFERENCE OPllON 


• 
LOW DNL: O.5LSB 


• 
FLEXIBLE 
INPUT RANGE: 2Vp-p to 3Vp-p 


• 
28-LEAD 
SSOP PACKAGE 


The ADS807 is a high-speed, high dynamic range, l2-bit 
pipelined analog-to-digital 
converter. This converter in- 
cludes a high-bandwidth 
trackJhold that gives excellent 
spurious performance up to and beyond the Nyquist rate. 
The differential nature of this trackJhold and AID cir- 
cuitry minimizes third-order harmonics and give excel- 
lent common-mode 
noise immunity. 


The ADS807 provides for setting the full-scale range of 
the converter without any external bandgap reference 
circuitry. 
There 
is an option 
to disable 
the internal 
reference, 
thereby 
allowing 
low-drive 
external 
refer- 
ences to be used. This feature can be important 
in 
multichannel 
applications 
such as ultrasound 
medical 
imaging where the gain and offset matching of each 
converter is important. 


The ADS807 also provides an overrange indicator flag 
to indicate an input range that exceeds the full-scale 
input range of the converter. This flag can be used to 
reduce the gain of the front end gain-ranging circuitry. 
There is also an output enable pin to allow for testability 
on a PC board. 


The ADS807 employs digital error correction techniques 
to provide excellent differential linearity for demanding 
imaging applications. Its low distortion and high SNR 
give the extra margin needed for communications, medi- 
cal imaging, video and test instrumentation applications. 
The ADS807 is available in a 28-1ead SSOP package. 


• 
COMMUNICATIONS 
IF PROCESSING 


• 
MEDICAL 
IMAGING 


• 
TEST EQUIPMENT 


• 
COMMUNICATIONS 


• 
VIDEO DIGITIZING 


• 
CCD DIGITIZING 


+3V"J!:'", 
+2.5V 
-- 
--- 


+2V 
-- 
---- 


+3V'-§'" 
+2.5V 
-- 
- 
-- 
IN 


+2V 
---- 
--- 


:o~iio-n;'-Exie-";ai: iN'f/EXT 
Pwrdn 
DE 


I 
Reference 
' 
1 
J 
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SPECI FICATIONS-PRELIMINARY 


ADS807E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 Guaranteed 
Bits 


Specified 
Temperature 
Range 
Ambient 
Air 
-40 
+85 
·C 


ANALOG 
INPUT 
Full Scale Input Range (Differential) 
2Vp-p, INT or EXT Ref 
2 
3 
V 


Full Scale Input Range (Single-Ended) 
2Vp-p, INT or EXT Rei 
1.5 
3.5 
V 


Optional Full Scale Input Range (Differential) 
3Vp-p, External Ref 
1.75 
3.25 
V 
Optional Full Scale Input Range (Single-Ended 
3Vp-p, External Ref 
I 
4 
V 


Analog 
Input Bias Current 
1 
~A 
Analog 
Input Bandwidth 
270 
MHz 


Input 
Impedance 
1.251110 
MQ II pF 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
53M 
Samples/s 


Data 
Latency 
5 
Clock Cycles 


DYNAMIC 
CHARACTERISTICS 


Differential 
Linearity Error (largest 
code error) 
1= 1MHz 
±0.5 
±1.0 
LSB 


1= 10MHz 
±0.5 
±I.O 
LSB 


No Missing 
Codes 
Guaranteed 


Integral 
Nonlinearity 
Error, f = 1MHz 
±0.5 
±2.0 
LSBs 


Spurious 
Free Dynamic 
Range(1) 
I = I MHz (-1 dB input) 
85 
dBFS(2) 


1= 10MHz (-ldB 
input) 
82 
dBFS 


1= 20MHz (-ldB 
input) 
BO 
dBFS 


I = 40MHz (undersampling) 
78 
dBFS 


1= 1MHz to 10MHz, Is = 40MHz 
2Vp-p, Single-Ended 
Input 
63 
69 
dBFS 


Two·Tone 
lntermodulation 
Distortion(3) 
I = 4.5MHz and 5.5MHz (-7dB 
each tone) 
77 
dBc 


Signal-la-Noise 
Ratio 
(SNR) 
I = 1MHz (-I dB input) 
2Vp-p 
67.5 
dB 


I = 10MHz (-I dB input) 
2Vp-p 
67.5 
dB 


I = 20MHz (-dB input) 
2Vp-p 
67.3 
dB 


I = 40MHz (undersampling) 
2Vp-p 
67 
dB 


I = I MHz to 10MHz, Is = 40MHz 
2Vp-p 
63 
67.5 
dB 


I = I MHz to 10MHz, Is = 40MHz 
2Vp-p, Single-Ended 
Input 
63 
67 
dB 


I = 1MHz (-1 dB input) 
3Vp-p 
69 
dB 


1= 10MHz (-1 dB input) 
3Vp-p 
69 
dB 


Signal·to-(Noise 
+ Distortion) 
(SINAD)("') 


1= IMHz 
(-ldBFS 
input) 
2Vp-p 
67 
dB 


I = 10MHz (-1 dBFS input) 
2Vp-p 
67 
dB 
1= 20M Hz (-ldBFS 
input) 
2Vp-p 
67 
dB 


I = I MHz to 10MHz, Is = 40MHz 
2Vp-p 
63 
67 
dB 
I = I MHz to 10MHz, Is = 40MHz 
2Vp-p, Single-Ended 
Input 
60 
64 
dB 


1= IMHz 
(-ldBFS 
input) 
3Vp-p 
68.5 
dB 


I = 10MHz (-dBFS 
Input) 
3Vp-p 
68.5 
dB 


Output 
Noise 
Input Grounded 
0.2 
LSBs rms 


Aperture 
Delay Time 
2 
ns 


Aperture 
Jitter 
1.2 
ps rms 
Overvoltage 
Recovery 
Time 
2 
ns 


DIGITAL 
INPUT 
Logic Family 
CMOS 
Convert 
Command 
Start Conversion 
Rising Edge of Convert 
Clock 


DIGITAL 
OUTPUTS 
I 
I 
Logic Family 
CMOS 
Logic Coding 
Straight 
Offset 
Binary 


Low Output Voltage 
(JOL = 50~) 
VDRV = 5V 
+0.1 
V 


Low Output Voltage, (IOL = 1.6mA) 
+0.2 
V 


High Output Voltage, (loH = 50~) 
+4.9 
V 


High Output Voltage, (loH = 0.5mA) 
+4.8 
V 
Low Output Voltage, (IOL = 5~) 
VDRV = 3V 
+0.1 
V 


High 
Output 
Voltago. 
(IOH 
- 
SOJJA) 
+2.8 
V 
3-State 
Enable 
Time 
OE = LIS) 
20 
40 
ns 
3-State 
Disable 
Time 
OE = HIS) 
2 
10 
ns 
Output 
Capacitance 
5 
pF 


BURR 
- BROWNIlD 


Burr-Brown Ie Data Book 
'1313' 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS-PRELIMINARY 
(CONT) 


ADS807E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 
(Inlernal 
Reference, 
2Vp-p, 
Unles~ Olherwise 
Noled) 
I""-0 
Zero Error (Referred to -FS) 
at 25°C 
1.0 
2.0 
%FS 
CO 
Zero Error Drift (Referred to -FS) 
16 
ppmf'C 
en 
Gain 
Error<6) 
af 25°C 
±1.5 
2.5 
%FS 
C 
Gain Error Drift(61 
66 
ppmf'C 
« 
Gain Error(7) 
at 25°C 
±1.0 
1.5 
%FS 
Gain Error Drift(7) 
23 
ppmf'C 


Power Supply Rejection 
of Gain 
tiVs=±5% 
50 
70 
dB 
I 


REFT 
Tolerance 
Deviation 
from Ideal 3.3V 
±10 
±25 
mV 
2 
REFS Tolerance 
Deviation 
From Ideal 2V 
±10 
±25 
mV 


External REFP Voltage Range 
REFN + 0.4 
3 
Vs -1.75 
V 


External 
REFN 
Voltage 
Range 
1.75 
2 
REFP - 0.4 
V 
en 
Reference 
Input Resistance 
1 
ill 
I- 


POWER SUPPLY 
REQUIREMENTS 
Z 


Supply Voltage: +Vs 
Operating 
+4.75 
+5.0 
+5.25 
V 
W 


Supply Current: 
+Is 
Operating 
58 
mA 
Z 
Power Dissipation: VDRV = 5V 
External 
Reference 
290 
360 
mW 
0 
VDRV = 3V 
External 
Reference 
276 
350 
mW 
Q. 


VDRV = 5V 
Internal Reference 
340 
390 
mW 
~ 
VDRV = 3V 
Internal Reference 
324 
380 
mW 
0 
Thermal 
Resistance, 
6JA 


28-Lead SSOP 
50 
°CIW 
0 


NOTES: 
(1) Spurious 
Free 
Dynamic 
Range 
refers to the magnitude 
of the largest 
harmonic. 
(2) dBFS 
means 
dB relative to Full Scale. 
(3) Two-tone 
intermodulation 
distortion 
is referred 
to the largest 
fundamental 
tone. 
This 
number 
will be 6dB 
higher 
if it is referred 
to the 
magnitude 
of the two-tone 
fundamental 
envelope. 
(4) Effective 
number 
of bits (ENOB) 
is defined 
by (SINAD 
-1.76)/6.02. 
(5) A 50kfJ: pull-down 
resistor is inserted 
internally 
on 6E pin. (6) Includes 
internal reference. 
(7) Excludes 
intemal 
reference. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility 


for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent rights 
or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life 
support devices and/or systems. 
iU~;"Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 


i5E 


INT/EXT 


OTR 


+Vs.. 
. 
+6V 
Analog Input.. 
. 
(-Q.3V) to (+Vs + 0.3V) 


Logic Input 
(-Q.3V) to (+Vs + 0.3V) 
Case Temperature 
+1we 


Junction 
Temperature 
+ 1500C 
Storage Temperature 
_._ 
+1500C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


ADS807E 
28-Lead SSOP 
324 
-4O"C to +85"C 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 


2 
Bit 1 
Data Bit 1 (MSB) 
3 
Bit 2 
Data Bit 2 
4 
Bit 3 
Data B~ 3 
5 
Bit 4 
Data Bit 4 
6 
Bit 5 
Data Bit 5 
7 
Bit 6 
Data Bit 6 
8 
Bit 7 
Data Bit 7 
9 
Bit 8 
Data Bit 8 
10 
Bit 9 
Data Bit 9 


11 
Bit 10 
Data Bit 10 


12 
Bit 11 
Data Bit 11 


13 
Bit 12 
Data Bit 12 (LSB) 


14 
CLK 
Convert 
Clock 
15 
+Vs 
+5V Supply 


16 
GND 
Ground 


17 
OTR 
Out of Range 
Indicator 
18 
INT/EXT 
Reference 
Select: 
HI = External 


LO = Internal or Floating 


19 
i5E 
Output Enable 
20 
GND 
Ground 
21 
REFN 
Bottom ReferenceIBypass 


22 
REFP 
Top Reference/Bypass 
23 
CM 
Common-Mode 
Voltage 
Output 


24 
iN 
Complementary 
Analog 
Input 


25 
IN 
Analog Input 


26 
GND 
Ground 
27 
+Vs 
+5V Supply 
28 
VDRV 
Logic Driver Supply Voltage 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle perfonnance degradation to 
complete device failure. Precision integrated circuits may be 
more susceptible 
to damage because very small parametric 
changes could cause the device not to meet its published 
specifications. 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


!COOV 
Convert 
Clock Period 
18.87 
1001'S 
ns 
t.. 
Clock Pulse Low 
9.4 
teONy/2 
ns 


4< 
Clock Pulse High 
9.4 
!coM/2 
ns 
to 
Aperture 
Delay 
2 
ns 
t,(1l 
Data Hold Time, 
Cl = OpF 
2.7 
ns 
t2(1) 
New Data Delay Time, Cc = 15pF max 
12 
ns 


BURR-BROWN® 
113131 


.QrIeeqt:,..-c~~10-Bit, 20MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


FEATURES 


• 
NO MISSING 
CODES 


• 
INTERNAL 
REFERENCE 


• 
LOW DIFFERENTIAL 
LINEARITY 
ERROR: 
O.2LSB 


• 
LOW POWER: 
195mW 


• 
HIGH SNR: 60dB 


• 
WIDEBAND 
TRACK/HOLD: 
65MHz 


• 
PACKAGES: 
28-Lead SOIC and 
28-Lead SSOP 


The ADS820 is a low power, monolithic IO-bit, 20MHz 
analog-to-digital 
converter utilizing a small geometry 
CMOS process. This COMPLETE 
converter includes 
a lO-bit quantizer 
with internal track/hold, 
reference, 


and a power down feature. It operates 
from a single 


+5V power supply and can be configured 
to accept 
either differential 
or single-ended 
input signals. 


The ADS820 employs digital error correction 
to pro- 
vide 
excellent 
Nyquist 
differential 
linearity 
perfor- 
mance 
for demanding 
imaging 
applications. 
Its low 


distortion, high SNR and high oversampling 
capability 
give it the extra margin needed for telecommunications 
and video applications. 


This high performance 
converter 
is specified 
for AC 
and DC performance 
at a 20MHz sampling 
rate. The 
ADS820 
is available 
in 28-lead 
SOlC 
and SSOP 
packages. 


APPLICATIONS 


• 
SET-TOP 
BOXES 


• 
CABLE 
MODEMS 


• 
VIDEO 
DIGITIZING 


• 
CCD IMAGING 
Camcorders 
Copiers 
Scanners 
Security 
Cameras 


• 
IF AND BASEBAND 
DIGITIZATION 


10-Bit 


Digital 
Data 


For Immediate Assistance, Contact YourLocal Salesperson 
SPECIFICATIONS 


ADS820U, 
E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


Resolution 
10 
Bits 


Specified 
Temperature 
Range 
TAMBIENT 
-40 
+85 
°C 


ANALOG 
INPUT 


Differential 
Full Scale 
Input Range 
+1.25 
+3.25 
V 
Common·Mode 
Voltage 
2.25 
V 
Analog Input Bandwidth 
(-3d B) 
Small 
Signal 
- 
-2OdBFS(1) Input 
+25°C 
400 
MHz 


Full Power 
OdB Input 
+25°C 
65 
MHz 


Input Impedance 
1.25114 
Mil 
II pF 


DIGITAL 
INPUT 
Logic Family 
TTUHCT 
Compatible 
CMOS 
Convert 
Command 
Start Conversion 
Falling 
Edge 


ACCURACY(') 


Gain 
Error 
+25°C 
±0.6 
±1.5 
% 


Full 
±1.0 
±2.5 
% 


Gain Tampeo 
±85 
ppm/"C 


Power 
Supply Rejection 
of Gain 
Delta +Vs = ±5% 
+25°C 
0.01 
0.1 
%FSR/% 


Input Offset 
Error 
Full 
±2.1 
±3.0 
% 


Power 
Supply 
Rejection 
of Offset 
Delta +Vs = ±5% 
+25°C 
0.02 
0.1 
%FSR/"k 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
20M 
Sample/s 
Data 
Latency 
6.5 
Convert Cycle 


DYNAMIC 
CHARACTERISTICS 


Differential 
Linearity 
Error 
f = 500kHz 
+25°C 
±O.15 
±1.0 
LSB 


Full 
±O.15 
±1.0 
LSB 
f = 10MHz 
+25°C 
±0.2 
±1.0 
LSB 
Full 
±O.2 
±1.0 
LSB 
No Missing 
Codes 
Full 
Guaranteed 


Integral 
Linearity 
Error at f = 500kHz 
Full 
±0.5 
±2.0 
LSB 
Spurious-Free 
Dynamic Range (SF DR) 
f = 500kHz (-1dBFS 
input) 
+25°C 
67 
77 
dBFS 


Full 
64 
74 
dBFS 
f = 10MHz (-1dBFS 
input) 
+25°C 
59 
63 
dBFS 


Full 
57 
62 
dBFS 
Two·Tone 
Intermodulation 
Distortion 
(IMD)(3) 


f = 4.4MHz and 4.5MHz (referred to -ldBFS 
envelope) 
+25°C 
-61 
d6c 


Full 
-60 
, 
dBc 
Signal-to-Noise 
Ratio (SNR) 
f = 500kHz 
(-ldBFS 
input) 
+25°C 
58 
60.5 
dB 
Full 
56 
60 
dB 


f = 10MHz (-ldBFS 
input) 
+25°C 
58 
60 
dB 
Full 
56 
60 
dB 


Signal-to-(Noise 
+ Distortion) 
(SINAD) 
f = 500kHz 
(-ldBFS 
input) 
+25°C 
58 
60.5 
dB 
Full 
55 
60 
dB 


t = 10MHz (-ldBFS 
input) 
+25°C 
56 
58 
dB 
Full 
54 
57 
dB 
Differential 
Gain 
Error 
NTSC or PAL 
+25°C 
0.5 
% 


Differential 
Phase 
Error 
NTSC or PAL 
+25°C 
0.1 
degrees 


Effective 
Bits(4) 
t'N = 3.58MHz 
9.5 
Bits 
Aperture 
Delay 
Time 
+25°C 
2 
ns 


Aperture 
Jitter 
+25°C 
7 
ps rms 
Overvoltage 
Recovery 
Time(5) 
1.5x Full Scale Input 
+25°C 
2 
ns 


NOTE: (1) dBFS refers to dB below Full Scale. (2) Percentage 
accuracies 
are referred to the internal AID Full Scale Range of 4Vp-p. (3) IMD Is referred to the 


larger of the two input signals. If referred to the peak envelope signal (.OdB). the interrnodulation 
products will be 7dB lower. (4) Based on (SINAD -1.76)/6.02. 
(5) No "rollover" of bits. 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR· BROWN assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR· BROWN does not authorize 
or warrant 


any BURR·BROWN 
product for use in life support devices 
and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
(CONT) 


ADS820U, 
E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
I 
TYP 
MAX 
UNITS 


OUTPUTS 
nutlcT 
Compatible 
JMOS 
0 


Logic 
Family 
N 


Logic Coding 
Logic Selectable 
SOB or BTC 
V 
CO 


Logic 
Levels 
Logic "LO", CL = 15pF 
Full 
0 
0.4 
V 
en 


Logic "HI", CL = 15pF 
Full 
2.5 
+Vs 
V 
C 


3-State 
Enable Time 
20 
40 
ns 
< 
3-State 
Disable Time 
Full 
2 
10 
ns 


POWER SUPPLY 
REQUIREMENTS 


Supply Voltage: +Vs 
Operating 
Full 
+4.75 
+5 
+5.25 
V 
2 
I 
Supply Current: +Is 
Operating 
+25·C 
39 
47 
mA 


Operating 
Full 
40 
55 
mA 


Power 
Consumption 
Operating 
+25°C 
195 
235 
mW 
Operating 
Full 
200 
275 
mW 
en 


Thermal 
Resistance, 
8JA 
I- 


28-Lead SOIC 
75 
·CIW 
Z 
28-Lead SSOP 
50 
·CIW 
W 


+vs 
. 
+6V 


Analog Input 
OV to (+Vs + 3OOmV) 


Logic 
Input 
.. 
. 
OV to (+Vs+ 
300mV) 


Case 
Temperature.. 
. 
+100°C 


Junction 
Temperature 
+1S00C 


Storage 
Temperature 
_,_ 
+ 125°C 


External 
Top 
Reference 
Voltage 
(REFT) 
+3.4V 
Max 


External 
Bottom 
Reference 
Voltage 
(REFB) 
+1.1V 
Min 


NOTE: 
Stresses 
above 
these 
ratings 
may 
permanently 
damage 
the 
device. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


ADS820U 
28-Lead SOIC 
217 
-4O"C to +85·C 
ADS820E 
28-Lead SSOP 
324 
-400C 
to +85°C 


A 
ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 


performance 
degradation 
to complete 
device failure. Burr- 
Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 


methods. 


For Immediate Assistance, Contact Your Local Salesperson 


PIN DESCRIPTIONS 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 


2 
B1 
Bit 1, Most Significant 
Bit 
3 
B2 
Bit 2 
4 
B3 
Bit 3 


5 
B4 
Bit 4 
6 
B5 
Bit 5 


7 
B6 
Bit 6 
8 
B7 
Bit 7 
9 
B8 
Bit 8 
10 
B9 
Bit 9 
11 
B10 
Bit 10, Least Significant Bit 


12 
DNC 
Do not connect. 


13 
DNC 
Do not connect. 


14 
GND 
Ground 
15 
+Ys 
+5V Power Supply 
16 
ClK 
Convert 
Clock Input, 50% 
Duty Cycle 
17 
+Vs 
+5V Power Supply 


18 
DE 
HI: High Impedance 
State. lO 
or Floating: 
Nor- 
mal Operation. 
Internal 
pull-down 
resistor. 


19 
MSBI 
Most Significant 
Bit Inversion, 
HI: MSB 
inverted 


for complementary 
output. LO or Floating: Straight 
output. 
Internal 
pull-down 
resistor. 
20 
+Vs 
+SV Power Supply 
21 
REFB 
Bottom 
Reference 
Bypass. 
For external 
bypass- 
ing of internal 
+1.25V 
reference. 
22 
CM 
Common-Mode 
Voltage. 
It is derived 
by (REFT 
+ 


REFB)/2. 


23 
REFT 
Top Reference 
Bypass. 
For external 
bypassing 
of internal +3.25V 
reference. 


24 
+Vs 
+5V Power Supply 
25 
GND 
Ground 
26 
!!:! 
Input 
27 
IN 
Complementary 
Input 
28 
GND 
Ground 


GND 
28 
GND 


Bit 1(MSB) 
iN 


Bit 2 
IN 


Bit 3 
GND 


Bit 4 
+Ys 


BitS 
REFT 


Bit 6 
CM 


ADS820 


Bit 7 
REFB 


Bit 8 
+Vs 


Bit9 
MSBI 


Bit 10 (lSB) 
OE 


DNC 
+Vs 


DNC 
ClK 


GND 
14 
15 
+Vs 


DNC: Do Not Connect 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


lcONV 
Convert 
Clock 
Period 
50 
100IJS 
ns 
tL 
Clock Pulse low 
24 
25 
ns 
tH 
Clock Pulse High 
24 
25 
ns 
to 
Aperture 
Delay 
2 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t, 
New 
Data 
Delay Time, 
Cl = 15pF 
max 
12.5 
ns 


BURR - BROWN® 
IElElI 


~.e-'~~ 
10-Bit, 40MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


FEATURES 


• 
NO MISSING 
CODES 


• 
INTERNAL 
REFERENCE 


• 
lOW 
POWER: 
380mW 


• 
HIGH SNR: 58dB 


• 
INTERNAL 
TRACK/HOLD 


• 
PACKAGE: 
28-lead 
SOIC and SSOP 


The ADS821 is a low power, monolithic IO-bit, 40MHz 
analog-to-digital 
converter utilizing a small geometry 
CMOS process. This COMPLETE 
converter includes 
a lO-bit quantizer 
with internal track/hold, 
reference, 


and a power down feature. 
It operates 
from a single 


+5V power supply and can be configured 
to accept 
either differential 
or single-ended 
input signals. 


The ADS821 employs digital error correction 
to pro- 


vide 
excellent 
Nyquist 
differential 
linearity 
perfor- 
mance for demanding 
imaging 
applications. 
Its low 


distortion, high SNR and high oversampling 
capability 


give it the extra margin needed for telecommunications 
and video applications. 


This high performance 
converter 
is specified 
for AC 
and DC performance 
at a 40MHz sampling 
rate. The 
ADS821 
is available 
in 28-lead 
SOIC 
and SSOP 
packages. 


APPLICATIONS 


• 
VIDEO 
DIGITIZING 


• 
ULTRASOUND 
IMAGING 


• 
GAMMA 
CAMERAS 


• 
SET-TOP 
BOXES 


• 
CABLE 
MODEMS 


• 
CCD IMAGING 
Color Copiers 
Scanners 
Camcorders 
Security 
Cameras 
Fax Machines 


• 
IF AND BASEBAND 
DIGITIZATION 


• 
TEST INSTRUMENTATION 


BURR - BROWN* 
'EII3' 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS821 U (SOIC) 
ADS821 E (SSOP) 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


Resolution 
10 
* 
Brrs 
Specified Temperature Range 
T"""ENT 
-40 
+85 
#1) 
* 


"C 


ANALOG 
INPUT 
Differential Full Scale Input Range 
+1.25 
+3.25 
* 
* 
V 
Common-Mode Voltage 
+2.25 
* 
V 
Analog Input Bandwidth 
(-3dB) 
Small Signal 
-20dBFS(2) 
Input 
+25°C 
400 
* 
MHz 
Full Power 
OdBFS Input 
+25°C 
65 
* 
MHz 
Input Impedance 
1.25114 
* 
MQ II pF 


DIGITAL 
INPUT 
~ 


logic Family 
TILlHCT 
Compalible 
CMOS 
TILlHCT 
Compatible 
CMOS 
Convert Command 
Start Conversion 
Falling Edge 
Falling Edge 


ACCURACY(3) 
Gain Error 
+25·C 
to.6 
±1.5 
* 
* 


% 


Full 
tl.l 
±2.5 
* 


>.: 
% 


Gain Drift 
t85 
., 
ppml"C 
Power Supply Rejection of Gain 
Delta +Vs = ±5% 
+25'C 
0.01 
0.15 
:;: 
:;: 
%FSR/% 
Input Offset Error 
Full 
t2.1 
t3.5 
* 


>.: 
% 
Power Supply Rejection of Offset 
Detta +Vs = ±5% 
+25·C 
0.02 
0.15 
* 
* 
%FSR/% 


CONVERSION 
CHARACTERISTICS 
Sample Rate 
10k 
40M 
* 
* 
Sample/s 
Data latency 
6.5 
* 
Convert Cycle 


DYNAMIC 
CHARACTERISTICS 


Differential Unearity Error 
It. = 13ns!') 


I = 500kHz 
+25·C 
to.5 
±1.0 
* 
* 
LSB 


DOC to +70°C 
to.6 
t1.0 
* 
* 
LSB 
1= 12MHz 
+25·C 
to.5 
±1.0 
* 
* 
LSB 
DOC to +70°C 
to.6 
±1.0 
::: 
* 
LSB 
No Missing Codes 
DOC to +70°C 
Guaranteed 
* 
Integral Linearity Error at f = 500kHz 
O·C to +70·C 
to.5 
t2.0 
:;: 
>.: 
LSB 
Spurious-Free Dynamic Range (SFDR) 
I = 500kHz (-1 dBFS input) 
+25(lC 
60 
70 
* 


<- 
dBFS 


Full 
54 
67 
* 
* 
dBFS 
1= 12MHz (-ldBFS 
inpul) 
+2S·C 
58 
63 
* 
* 
dBFS 
Full 
54 
62 
* 
* 
dBFS 
Two-Tone lntermodulation Distortion (IMD)(S) 


1= 4.4MHz and 4.5MHz (-7dBFS 
eacl1 lone) 
+25·C 
-61 
* 
dBc 
Full 
-60 
* 
dBc 
Signal-to-Noise 
Ratio (SNR) 


f = 500kHz 
(-ldBFS 
input) 
+25(lC 
57 
59 
55 
* 
dB 


Full 
55 
59 
53 
* 
dB 


f = 12MHz (-ldBFS 
input) 
+25°C 
56 
58 
54 
* 
dB 


Full 
54 
58 
52 
* 
dB 
Signal·to-(Noise + Distortion) (SINAD) 
1 = 500kHz 
(-ldBFS 
inpuI) 
+25·C 
58 
58.5 
* 
* 
dB 
Full 
52 
58 
* 
* 
dB 
1 = 12MHz (-ldBFS 
input) 
+25°C 
53 
57 
* 
* 
dB 
Full 
50 
56 
* 
* 
dB 
Differential Gain Error 
NTSC or PAL 
+25·C 
0.5 
* 


% 


Differential Phase Error 
NTSC or PAL 
+25·C 
0.1 
* 
degrees 
Effective Bits(6) 
fiN= 3.58MHz 
+25·C 
9.3 
* 
Bits 
Aperture Delay Time 
+25°C 
2 
* 
ns 
Aperture Jitter 
+25'C 
7 
:I: 
ps rms 
Overvoltage Recovery Time(1) 
1.5x Full Scale Input 
+25(lC 
2 
* 
ns 


NOTE: (1) An asterisk 
(:I:) indicates 
same specifications 
as the ADS821 U. (2) dBFS refers to dB below Full Scale. (3) Percentage 
accuracies 
are referred to 
the internal AiD Full Scale Range of 4Vp-p. (4) Refer to Timing Diagram footnotes 
for the differential 
linearity performance 
conditions 
for the sOle 
and SSOP 
packages. 
(5) IMD is referred to the larger of the two input signals. If referred to the peak envelope signal (""OdB), the intermodulation 
products will be 7dB lower. 


(6) Based 
on (SINAD 
- 
1.76)/6.02. 
(7) No "rollove" 
01 bits. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWNe 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
(CONT) 


At TA = +25°C, Vs = +SV, Sampling 
Rate = 40MHz, with a 50% duty cycle clock having a 2ns riselfall time, unless otherwise 
noted. 


ADS821U (SOIC) 
ADS821 E (SSOP) 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
MIN 
TYP 
I 
MAX 
UNITS 


OUTPUTS 
I 
I 
I 
I 
.,... 


Logic Family 
nUHCT 
Compatible 
CMOS 
nUHCT 
Compatible 
CMOS 
N 


Logic Coding 
Logic Selectable 
SOB or BTC 
SOB or BTC 
CO 


Logic Levels 
Logic "LO", 
Full 
0 
0.4 
* 
* 
V 
tJ) 


CL = 15pF max 
0 


Logic "HI", 
Full 
+2.5 
+Vs 
* 
* 


V 
<C 
CL = 15pF max 
3-State Enable Time 
20 
40 
* 
* 
ns 


3·State Disable Time 
Full 
2 
10 
* 
* 
ns 
Z 
I 
POWER SUPPLY 
REQUIREMENTS 


Supply Voltage: +Vs 
Operating 
Full 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


Supply Current: 
+Is 
Operating 
+25"C 
76 
88 
* 
* 


mA 
tJ) 
Operating 
Full 
78 
90 
* 
* 


mA 
Power Consumption 
Operating 
+25"C 
380 
440 


". 
* 
mW 
I- 


Operating 
Full 
390 
450 
* 
* 
mW 
Z 


Thermal 
Resistance, 
8JA 
75 
50 
°cm 
W 


+VS" 
. 
Analog 
Input .. 


Logic Input. 
Case Temperature 
.. 
Junction Temperature 
.. 
Storage Temperature 
... 


External 
Top Reference 
Voltage 
(REFT) 
.. 


External 
Sonom 
Reference 
Voltage 
(REFS) 
.... 


... +6V 


. 
OV to (+Vs+ 
300mV) 


............... 
OV to (+Vs+ 
300mV) 
. +100°C 


....... 
+150°C 
........... +125°C 
. 
+3.4V max 


. 
+1.1Vmin 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


ADS821U 
28-Lead 
SOIC 
217 
-400C 
to +85°C 


ADS821E 
28-Lead 
SSOP 
324 
-4O"C to +85°C 


BURR - BROWNe 
1E3E31 
Burr-Brown Ie Data Book 


A 
ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 
propriate precautions. Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 
performance 
degradation 
to complete 
device failure. 
Burr- 
Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 
methods. 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 
2 
B1 
Bit 1, Most Significant 
Bit 
3 
B2 
Bit 2 
4 
B3 
Bit 3 
5 
B4 
Bit 4 
6 
B5 
Bit 5 
7 
B6 
Bit 6 
8 
B7 
Bil7 
9 
B8 
Bil8 
10 
B9 
Bil9 
11 
B10 
Bit 10, Least 
Significant 
Bit 
12 
DNC 
Do not connect. 


13 
DNC 
Do not connect. 


14 
GND 
Ground 
15 
+Vs 
+SV 
Power 
Supply 


16 
ClK 
Convert Clock Input, 50% Duty Cycle 


17 
+Vs 
+5V Power Supply 


18 
DE 
HI: High Impedance 
State. 
LO or Floating: 
Nor- 


mal Operation. 
Internal 
pull-down 
resistor. 


19 
MSBI 
Most Significant 
Bit Inversion, 
HI: MSB 
inverted 
for complementary 
output. LO or Floating: Straight 
output. 
Internal 
pull-down 
resistor. 
20 
+Vs 
+5V Power Supply 
21 
REFB 
Bottom 
Reference 
Bypass. 
For external 
bypass- 
ing of internal 
+1.25V reference. 


22 
CM 
Common-Mode 
Voltage. 
It is derived 
by (REFT 
+ 
REFB)I2. 


23 
REFT 
Top Reference 
Bypass. 
For external 
bypassing 


of internal 
+3.25V 
reference. 


24 
+Vs 
+5V Power Supply 
25 
GND 
Ground 
26 
IN 
Input 
27 
IN 
Complementary 
Input 
28 
GND 
Ground 


GND 
28 
GND 


Bil1(MSB) 
iN 


Bit 2 
IN 


Bil3 
GND 


B~ 4 
+Vs 


Bil5 
REFT 


Bil6 
CM 


ADS821 
Bil7 
REFB 


Bil8 
+Vs 


Bit 9 
MSBI 


Bil 10 (lSB) 
OE 


DNC 
+Vs 


DNC 
ClK 


GND 
14 
15 
+Vs 


DNe: Do 
Not Connect 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teONV 
Convert 
Clock 
Period 
25 
100flS 
ns 
Ie 
Clock 
Pulse 
Low 
12 
12.5 
ns 


IH 
Clock 
Pulse 
High 
12(2) 
12.5 
ns 
10 
Aperture 
Delay 
2 
ns 


I, 
Data Hold Time, CL = OpF 
3.9 
ns 
12 
New 
Data 
Delay 
Time, 
CL = 15pF 
max 
12.5 
ns 


NOTE: 
(1) "~~" indicates 
the portion 
of the waveform 
that will stretch 
out at slower 
sample 
rates. 
(2) tH must be 13ns minimum 
jf no missing 
codes 
is desired 
only for the conditions 
of teONV $28ns 


and 
fiN <2MHz 
for the SOIC 
package. 
For best performance 
in the SSOP 
package, 
tH must be 13ns 
minimum 
for all input frequencies 
and tCONv :528ns. Refer to the Clock 
Requirements 
for a possible 
clock skew 
circuit for this condition. 


BURR-BROWNe 
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BURR - BROWN® 
113131 


S'P¢!e~£"~N 
10-Bit, 40MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SNR: 60dB 


• 
HIGH SFDR: 72dBFS 


• 
LOW POWER: 
190mW 


• 
INTERNALlEXTERNAL 
REFERENCE OPTION 


• 
SINGLE-ENDED 
OR 
FULLY DIFFERENTIAL 
ANALOG 
INPUT 


• 
PROGRAMMABLE 
INPUT RANGE 


• 
LOW DNL: O.5LSB 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


The ADS822 
is a pipeline. 
CMOS analog-to-digital 
converter 
that operates from a single +5V power supply. This converter 
provides excellent performance 
with a single-ended 
input and 


can be operated 
with a differential 
input for added spurious 
performance. 
This high performance 
converter includes a IO-bit 


quantizer, 
high bandwidth 
tracklhold. 
And a high accuracy 


internal 
reference. 
It also allows 
for the user to disable 
the 
internal reference and utilize external references. 
This external 


reference 
option provides 
excellent 
gain and offset matching 
when 
used 
in multi-channel 
applications 
or in applications 
where full scale range adjustment 
is required. 


:~~-Ext;~aJ: 


I 
Reference 
I 
, 
J 


• 
+3V DIGITAL 
OUTPUT 
CAPABILITY 


• 
POWER 
DOWN: 20mW 


• 
28-LEAD SSOP PACKAGE 


• 
MEDICAL 
IMAGING 


• 
TEST EQUIPMENT 


• 
COMPUTER 
SCANNERS 


• 
COMMUNICATIONS 


• 
VIDEO DIGITIZING 


The ADS822 
employs 
digital 
error correction 
techniques 
to 
provide excellent differential 
linearity for demanding 
imaging 
applications. 
Its low distortion 
and high SNR give the extra 
margin needed for medical 
imaging, 
communications, 
video, 


test instrumentation. 
The ADS822 offers power dissipation 
of 


190mW and also provides a power down mode, thus reducing 
power dissipation 
to only 20mW. 


The ADS822 
is specified 
at a maximum 
sampling 
frequency 
of 40MHz 
and a single-ended 
input range of 1.5V to 3.5V. 


The ADS822 
is available 
in a 28-lead 
SSOP package 
and is 
pin-for-pin 
compatible 
with the IO-bit, 60MHz ADS823 
and 


the IO-bit, 70MHz 
ADS824, 
providing 
an upgrade 
path to 
higher sampling 
frequencies. 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ADS822E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
10 Guaranteed 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
Ambient Air 
-40 to +85 
°C 


ANALOG 
INPUT 


Standard Single-Ended 
Input Range 
2Vp-p 
1.5 
3.5 
V 
Optional Single-Ended 
Input Range 
1Vp-p 
2 
3 
V 
Common-Mode 
Range 
2.5 
V 
Optional Differential 
Input Range 
2Vp-p 
2 
3 
V 
Analog Input Bias Current 
1 
JlA 
Input Impedance 
1.251110 
MQ II pF 
Track-Mode 
Input Bandwidth 
-3dBFS 
Input 
300 
MHz 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
40M 
Samples/s 


Data Latency 
5 
Clk Cye 


DYNAMIC 
CHARACTERISTICS 
Differential Linearity Error (largest code error) 


f= 
lMHz 
±0.25 
±1.0 
LSB 


f = 10MHz 
±0.5 
LSB 
No Missing Codes 
Guaranteed 
Integral Nonlinearity 
Error, f = 1MHz 
±0.5 
±2.0 
LSBs 
Spurious 
Free Dynamic Range(1) 
Referred to Full Scale 
f= 
lMHz 
72 
dBFSI2j 


f = 10MHz 
63 
66 
dBFS 


Two·Tone 
Intermodulation 
Distortion(3) 


f = 9.5MHz and 9.9MHz (-7dB 
each tone) 
~7 
dBc 
Signal-to-Noise 
Ratio (SNR) 
Referred to Full Scale 
t = lMHz 
60 
dB 
f = 10MHz 
57 
60 
dB 
Signal-to-(Noise 
+ Distortion) (SINAD) 
Referred to Full Scale 
f = 1MHz 
59 
dB 


f = 10MHz 
56 
58 
dB 


Effective Number of Bits(4l, f = 1MHz 
9.5 
Bits 
Output Noise 
Input Tied to Common-Mode 
0.2 
LSBs rms 
Aperture Delay Time 
3 
ns 
Aperture Jitter 
1.2 
ps rms 


Overvoltage 
Recovery Time 
2 
ns 


Full-Scale Step Acquisition 
Time 
5 
ns 


DIGITAL 
INPUTS 
Logic Family 
CMOS Compatible 


Convert Command 
Start Conversion 
Rising Edge of Convert Clock 
High Level Input Current(5) (V1N = 5Voo) 
100 
~A 
Low Level Input Current (VIN = OV) 
10 
JlA 


High Level Input Voltage 
+3.5 
V 


Low Level Input Voltage 
+1.0 
V 
Input Capacitance 
5 
pF 


DIGITAL 
OUTPUTS 
Logic Family 
CMOS Compatible 
Logic Coding 
Straight Offset Binary 


Low Output Voltage (IOL= 50JlA) 
VDRV = 5V 
+0.1 
V 


Low Output Voltage, (10l= 1.6mA) 
+0.2 
V 


High Output Voilage, 
(loH = 50JlA) 
+4.9 
V 


High Output Voltage, (lOH= 0.5mA) 
+4.8 
V 


Low Output Voltage, (lOL = 50JlA) 
VDRV = 3V 
+0.1 
V 


High Output Voltage, (loH = 50flA) 
+2.8 
V 
3-State Enable Time 
OE = L 
20 
40 
ns 
3-State Disable Time 
OE = H 
2 
10 
ns 
Output Capacitance 
5 
pF 


ACCURACY 
(Internal 
Reference, 
2Vp~p, Unless 
Otherwise 
Noted) 


Zero Error (Referred to -FS) 
at 25°C 
1.0 
3.0 
%FS 
Zero Error Drift (Referred to -FS) 
5 
pprn/°C 
Gain Error(6) 
at 25°C 
±1.5 
±2.5 
%FS 
Gain Error Dritt(6) 
38 
pprn/"C 
Gain Errorm 
at 25°C 
±0.75 
±1.5 
%FS 
Gain Error Drift{7l 
25 
pprn/"C 


Power Supply Rejection of Gain 
Ii. Vs = ±5% 
70 
dB 


REFT Tolerance 
Deviation From Ideal 3.5V 
±10 
±25 
mV 


REFS Tolerance 
Deviation From Ideal 1.5V 
±10 
±25 
mV 
External AEFf VOltage Range 
REFB + 0.8 
3.5 
Vs - 1.25 
V 


External REFS Voltage Range 
1.25 
1.5 
REFT - 0.8 
V 


Reference 
Input Resistance 
REFT to REFB 
1.6 
kQ 


BURR-BROWN4lI 


Burr-Brown Ie Data Book 
11031031 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS (CO NT) 


ADS822E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
C\I 
C\I 
POWER SUPPLY 
REQUIREMENTS 
co 


Supply Voltage: +Vs 
Operating 
+4.75 
+5.0 
+5.25 
V 
CJ) 


Supply Current: +Is 
Operating 
(External Reference) 
40 
mA 
C 
Power Dissipation: 
VDRV = 5V 
External Reference 
200 
230 
mW 
VDRV = 3V 
External Reference 
190 
mW 
« 


VDRV = 5V 
Internal Reference 
250 
mW 
VDRV = 3V 
Internal Reference 
240 
mW 


1 


Power Down 
Operating 
20 
mW 
2 
Thermal 
Resistance, 
9JA 
28-Lead SSOP 
50 
°CIW 


NOTES: (1) Spurious Free Dynamic Range refers to the magnitude of the largest harmonic. (2) dBFS means dB relative to Full Scale. (3) Two-tone intermodulation 
distortion is referred to the largest fundamental tone. This number will be 6dB higher if it is referred to the magnitude of the two-tone fundamental envelope. (4) Effective 
number of bits (ENOS) is defined by (SINAD -1.76)/6.02. 
(5) A 50kn pull-down resistor is inserted internally on OE pin. (6) Includes internal reference. (7) Excludes 


internal reference. 


+Vs 
+6V 
Analog Input 
-Q.3V to (+Vs + 0.3V) 


Logic Input 
-Q.3V to (+Vs + 0.3V) 
Case Temperature. 
. 
+100°C 
Junction Temperature. 
. 
+150°C 
Storage Temperature 
+150°C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


ADS822E 
28-Lead SSOP 
324 
-40°C to +85°C 


BURR - BROWN~ 
,EElEEI, 
Burr-Brown 
Ie Data Book 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 


2 
Bit 1 
Data Bit 1 (D9) (MSB) 


3 
Bit 2 
Data Bit 2 (D8) 


4 
Bit 3 
Data Bit 3 (D7) 


5 
Bit 4 
Data Bit 4 (D6) 


6 
Bit 5 
Data Bit 5 (05) 


7 
Bit 6 
Data Bit 6 (D4) 


8 
Bit 7 
Data Bit 7 (D3) 


9 
Bit 8 
Data Bit 8 (D2) 


10 
Bit 9 
Data Bit 9 (D1) 


11 
Bit 10 
Data Bit 10 (DO) (LSB) 


12 
BE 
Output Enable: HI: High Impedance 
State 


LO or floating: Normal Operation 
(Internal 


Pull-down 
Resistor) 


13 
PD 
Power Down: HI = Enable; LO = Disable 


14 
CLK 
Convert Clock Input 


15 
+Vs 
+5V Supply 


16 
GND 
Ground 


17 
RSEL 
Input Range Select: HI = 2V; LO = 1V 


18 
INT/EXT 
Reference Select: HI = External, LO = Internal 


19 
REFB 
Bottom Reference 


20 
ByB 
Bottom Ladder Bypass 


21 
ByT 
Top Ladder Bypass 


22 
REFT 
Top Reference 


23 
CM 
Common-Mode 
Voltage Output 


24 
iN 
Complementary 
Input (-) 


25 
IN 
Analog Input (+) 


26 
GND 
Analog Ground 


27 
+Vs 
+5V Supply 


28 
VDRV 
Output Logic Driver Supply Voltage 


A 
ELECTROSTATIC 


.J.l!Jia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


lcoov 
Convert 
Clock Period 
25 
100~s 
ns 
tL 
Clock Pulse Low 
11.5 
12.5 
ns 
tH 
Clock Pulse High 
11.5 
12.5 
ns 


to 
Aperture Delay 
3 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 


t2 
New Data Delay Time, CL = 15pF max 
12 
ns 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility 


for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change without notice. No patent rights 
or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant any BURR-BROWN 
product for use in life 
support devices 
and/or systems. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
I~~I 


BURR - BROWN® 
IElElI 


S~~..c~N 
10-Bit, 60MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SNR: 60dB 


• 
HIGH SFDR: 74dB 


• 
LOW POWER: 
265mW 


• 
INTERNAUEXTERNAL 
REFERENCE 
OPTION 


• 
SINGLE-ENDED 
OR 
DIFFERENTIAL 
ANALOG 
INPUT 


• 
PROGRAMMABLE 
INPUT RANGE 


• 
LOW DNL: O.25LSB 


The ADS823 is a pipeline, CMOS analog-to-digital converter 
that operates from a single +5V power supply. This converter 
provides excellent performance with a single-ended input and 
can be operated with a differential input for added spurious 
performance. This high performance converter includes a IO-bit 
quantizer, high bandwidth track/hold, and a high accuracy 
internal reference. It also allows for the user to disable the 
internal reference and utilize external references. This external 
reference option provides excellent gain and offset matching 
when used in multi-channel applications or in applications 
where full scale range adjustment is required. 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
+3V DIGITAL 
OUTPUT 
CAPABILITY 


• 
POWER 
DOWN: 20mW 


• 
28-LEAD SSOP PACKAGE 


• 
MEDICAL 
IMAGING 


• 
COMMUNICATIONS 


• 
CCD IMAGING 


• 
VIDEO DIGITIZING 


• 
TEST EQUIPMENT 


The ADS823 employs digital error correction techniques to 
provide excellent differential linearity for demanding imaging 
applications. Its low distortion and high SNR give the extra 
margin needed for medical imaging, communications, video, 
and test instrumentation. The ADS823 offers power dissipa- 
tion of 265mWand 
also provides a power down mode, thus 
reducing power dissipation to only 20mW. 


The ADS823 is specified at a maximum sampling frequency of 
60MHz and a single-ended input range of 1.5V to 3.5V. The 
ADS823 is available in a 28-lead SSOP package and is pin 
compatible with the IO-bit, 40MHz ADS822 and the lO-bit, 
75MHz ADS824. 


BURR-BROWNe 
IEIE ••" 


: opiiO-";I- E;e~~.;j: 


I 
Reference 
I 
I 
J 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS823E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
10 Guaranteed 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
Ambient Air 
-40 
to +85 
'C 


ANALOG 
INPUT 


Standard 
Single-Ended 
Input Range 
2Vp-p 
1.5 
3.5 
V 
Optional Single-Ended 
Input Range 
1Vp-p 
2 
3 
V 
Common-Mode 
Voltage 
2.5 
V 
Optional Differential 
Input Range 
2Vp-p 
2 
3 
V 


Analog Input Bias Current 
1 
~A 
Input Impedance 
1.251110 
Mn II pF 


Track·Mode 
Input Bandwidth 
--3dBFS Input 
300 
MHz 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
60M 
Samples/s 


Data Latency 
5 
Clk Cyc 


DYNAMIC 
CHARACTERISTICS 
Differential Linearity Error (largest code error) 


f = lMHz 
±0.25 
±1.0 
LSB 


f = 10MHz 
±0.25 
LSB 
No Missing Codes 
Guaranteed 
Integral Nonlinearity 
Error, f = 1MHz 
±0.5 
±1.5 
LSBs 
Spurious 
Free Dynamic 
Range(l) 


f = lMHz 
74 
dBFS(2) 


f = 10MHz 
67 
74 
dBFS 


Two-Tone 
Intermodulation 
Distortion(3) 


f = 9.5MHz and 9.9MHz (-7dB 
each tone) 
64 
dBc 
Signal-to-Noise 
Ratio (SNR) 
Referred to Full Scale Sinewave 
f = 1MHz 
60 
dB 
f = 10MHz 
57 
60 
dB 


Signal-to-(Noise 
+ Distortion) 
(SINAD) 
Referred to Full Scale Sinewave 
f = 1MHz 
59 
dB 


f = 10MHz 
56 
59 
dB 
Effective Number of Bits(4), f = 1MHz 
9.5 
Bits 
Output Noise 
Input Grounded 
0.2 
LSBs rms 


Aperture 
Delay Time 
3 
ns 
Aperture Jitter 
1.2 
ps rms 
Overvoltage 
Recovery Time(4) 
2 
ns 


Full-Scale 
Step Acquisition 
Time 
5 
ns 


DIGITAL 
INPUTS 
logic 
Family 
CMOS Compatible 
Convert Command 
Start Conversion 
Rising Edge of Convert Clock 


High level 
Input Current<5) (YIN = 5V) 
+100 
~ 


low 
level 
Input Current (VIN = OV) 
+10 
~A 


High level 
Input Voltage 
+3.5 
V 


low 
level 
Input Voltage 
+1.0 
V 


Input Capacitance 
5 
pF 


DIGITAL 
OUTPUTS 
logic 
Family 
CMOS Compatible 


Logic Coding 
Straight Offset Binary 


Low Output Voltage (IOL= 50~) 
VDRV = 5V 
+0.1 
V 


Low Output Voltage, (l0L = 1.6mA) 
+0.2 
V 


High Output Voltage, (10" = 50~) 
+4.9 
V 


High Output Voltage, (10" = 0.5mA) 
+4.8 
V 


Low Output Voltage, (loL = 5~) 
VDRV = 3V 
+0.1 
V 


High Output Voltage, (10" = 50~) 
+2.8 
V 
3-State Enable Time 
BE = L 
20 
40 
ns 
3-State Disable Time 
BE = H 
2 
10 
ns 


Output Capacitance 
5 
pF 


ACCURACY 
(Internal 
Reference, 
2Vp-p, Unless 
Otherwise 
Noted) 


Zero Error (Referred to -FS) 
at 25°C 
1.0 
3.0 
%FS 


Zero Error Drift (Referred to -FS) 
16 
ppmf'C 


Gain Error(6) 
at 25°C 
±1.5 
2.5 
%FS 
Gain Error Drift(6) 
66 
ppmf'C 
Gain Error<7l 
at 25'C 
±1.0 
1.5 
%FS 
Gain Error Drift{7) 
23 
ppmf'C 
Power Supply Rejection of Gain 
.6. Vs = ±5% 
50 
70 
dB 
REFT Tolerance 
Deviation from Ideal 3.5V 
±10 
±25 
mV 


REFS Tolerance 
Deviation From Ideal 1.5V 
±10 
±25 
mV 


External REFT Voltage Range 
REFB + 0.8 
3.5 
Vs - 1.25 
V 
External AEFB Vollage Range 
1.25 
1.5 
REFT - 0.8 
V 


Reference 
Input Resistance 
1.6 
k{l 


BURR-BROWNo!I 


Burr-Brown Ie Data Book 
I~~I 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
(CONT) 


ADS823E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
C") 


POWER SUPPLY 
REQUIREMENTS 
N 


Supply Voltage: +Vs 
Operating 
+4.75 
+5.0 
+5.25 
V 
CO 


Supply Current: +Is 
Operating 
55 
mA 
en 
Power Dissipation: 
VDRV = 5V 
External Reference 
275 
335 
mW 
C 
VDRV = 3V 
External Reference 
265 
mW 
VDRV = 5V 
Internal Reference 
295 
350 
mW 
« 
VDRV = 3V 
Internal Reference 
285 
mW 
Power Down 
Operating 
20 
mW 
Thermal 
Resistance, 
8JA 
Z 
~ 


28-Lead SSOP 
50 
"CIW 


NOTES: (1) Spurious Free Dynamic Range refers to the magnitude of the largest harmonic. (2) dBFS means dB relative to Full Scale. (3) Two-tone 
intermodulation 
distortion 
is referred to the largest fundamental 
tone. This number will be 6dB higher 
if it is referred to the magnitude 
of the two·tone 
fundamental 
envelope. 
(4) Effective number ot bits (ENOB) is defined by (SINAD -1.76)/6.02. 
(5) A 50k!l 
pull-down resistor is inserted intemally on OE pin. (6) Includes intemal reference. 
(7) Excludes internal reference. 


PIN CONFIGURATION 


Top View 
SSOP 


GND • 


28 
VDRV 


+Vs 


GND 


IN 


iN 


CM 


REFT 


ADS823 
ByT 


ByB 


REFB 


INT/EXT 


RSEL 


GND 


CLK 
14 
15 
+Vs 


+vs 
+6V 
Analog Input 
-o.3V to (+Vs + 0.3V) 
Logic Input. 
.. 
-o.3V to (+Vs + 0.3V) 
Case Temperature 
_ _ 
+1Daoe 
Junction Temperature. 
. 
+15QoC 
Storage Temperature 
' 
+1500C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


ADS823E 
28-Lead SSOP 
324 
-4O"C to +85"C 


BURR·BROWNoa 
IE:lE:lI 
Burr-Brown Ie Data Book 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 


2 
Bit 1 
Data Bit 1 (09) (MSB) 


3 
Bit 2 
Data Bit 2 (08) 


4 
B~ 3 
Data Bit 3 (07) 


5 
Bit 4 
Data Bit 4 (06) 


6 
Bit 5 
Data Bit 5 (05) 


7 
Bit 6 
Data Bit 6 (04) 


8 
Bit 7 
Data Bit 7 (03) 


9 
Bit 8 
Data Bit 8 (02) 


10 
Bit 9 
Data Bit 9 (01) 


11 
B~ 10 
Data Bit 10 (DO) (LSB) 
12 
OE 
Output Enable. HI: High Impedance State. LO 
or floating: 
Normal Operation 
(Internal Pull- 
down Resistor) 


13 
PO 
Power Down: HI = Power Down; LO = Normal 
14 
CLK 
Convert Clock Input 


15 
+Vs 
+5V Supply 


16 
GND 
Ground 


17 
RSEL 
Input Range Select: HI = 2V; LO = 1V 
18 
INT/EXT 
Reference Select: HI = External; LO = Internal 
19 
REFB 
Bottom Reference 
20 
ByB 
Bottom Ladder Bypass 
21 
ByT 
Top Ladder Bypass 
22 
REFT 
Top Reference 
23 
CM 
Common-Mode 
Voltage Output 
24 
iN 
Complementary 
Input (-) 
25 
IN 
Analog 
Input (+) 
26 
GND 
Ground 
27 
+Vs 
+5V Supply 
28 
VDRV 
Output Logic Driver Supply Voltage 


A 
ELECTROSTATIC 
J.l!Ia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


leoNv 
Convert 
Clock Period 
16.6 
l00JlS 
ns 


le 
Clock Pulse Low 
7.9 
8.3 
ns 


tH 
Clock Pulse High 
7.9 
8.3 
ns 


to 
Aperture 
Delay 
3 
ns 


t, 
Data Hold Time, CL = OpF 
3.9 
ns 


t, 
New Data Delay Time, Cc = 15pF max 
12 
ns 


The information provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibtlity for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 


for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notk:e. No patent 
rights 


or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life 


support 
devices 
and/or 
systems. 


BURR - BROWNe 


Burr-Brown Ie Data Book 
113131 


BURR - BROWN® 
IlEI lEI I 


&oIe'e~~~~ 
10-Bit, 70MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SNR: 59dB 


• 
HIGH SFDR: 70dB 


• 
LOW POWER: 
315mW 


• 
INTERNAUEXTERNAL 
REFERENCE 
OPTION 


• 
SINGLE-ENDED 
OR DIFFERENTIAL 
ANALOG 
INPUT 


• 
PROGRAMMABLE 
INPUT RANGE: 
1Vp-p or 2Vp-p 


• 
LOW DNL: O.3LSB 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
+3V DIGITAL 
OUTPUT 
CAPABILITY 


• 
POWER 
DOWN: 20mW 


• 
28-LEAD SSOP PACKAGE 


The ADS824 is a pipeline, CMOS analog-to-digital converter 
that operates from a single +5V power supply. This converter 
provides excellent performance with a single-ended input and 
can be operated with a differential input for added spurious 
performance. This high performance converter includes a IO-bit 
quantizer, high bandwidth tracklhold, and a high accuracy 
internal reference. 11also allows for the user to disable the 
internal reference and utilize external references. This external 
reference option provides excellent gain and offset matching 
when used in multi-channel applications or in applications 
where full scale range adjustment is required. 


The ADS824 employs digital error correction techniques to 
provide excellent differential linearity for demanding imaging 
applications. Its low distortion and high SNR give the extra 
margin needed for medical imaging, communications, video, 
and test instrumentation. The ADS824 offers power dissipa- 
tion of 315mW and also provides a power-down mode, thus 
reducing power dissipation to only 20mW. 


The ADS824 is specified at a maximum sampling frequency of 
70MHz and a single-ended input range of 1.5V to 3.5V. The 
ADS824 is available in a 28-lead SSOP package and is pin 
compatible with the IO-bit, 40MHz ADS822 and the IO-bit, 
60MHz ADS823. 


• 
MEDICAL 
IMAGING 


• 
HDTV VIDEO DIGITIZING 


• 
COMMUNICATIONS 


• 
TEST EQUIPMENT 


.-----------~ 
InVExt 


: Optional 
External 
: 


, 
Reference 
I 
I 
J 


BURR-BROWNe 
IEtEU 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS824E 


PARAMETER 
CONDITIONS 
MIN 
I 
TYP 
MAX 
UNITS 


RESOLUTION 
110 
Guaranteed 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
Ambient 
Air 
-40 
to +85 
"C 


ANALOG 
INPUT 


Standard 
Single-Ended 
Input Range 
2Vp-p 
1.5 
3.5 
V 
Optional Single-Ended 
Input Range 
1Vp-p 
2 
3 
V 
Common-Mode 
Voltage 
2.5 
V 
Optional 
Differential 
Input Range 
2Vp-p 
2 
3 
V 
Analog 
Input Bias Current 
1 
IlA 


Track-Mode 
Input Bandwidth 
-3dBFS 
300 
MHz 
Input Impedance 
1.251110 
Mil 
II pF 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
70M 
Samples/s 


Data Latency 
5 
Clk Cyc 


DYNAMIC 
CHARACTERISTICS 


Differential 
Unearity 
Error (largest code error) 


1= lMHz 
±0.3 
±1.0 
LSB 


1= 10MHz 
±0.3 
LSB 
No Missing Codes 
Guaranteed 
Integral 
Nonlinearity 
Error, f = 1MHz 
±0.5 
±2.0 
LSBs 
Spurious 
Free Dynamic 
Range(1) 
Referred 
to Full Scale 
1= lMHz 
70 
dBFS(2) 


1= 10MHz 
60 
68 
1 
dBFS 
Two-Tone 
Intermodulation 
Distortion(3l 


1= 4.5MHz and 5.5MHz (-7dB 
each tone) 
-63.4 
dBc 
Signal-to-Noise 
Ratio (SNR) 
Referred 
to Full Scale 
1= lMHz 
59 
dB 


1= 10MHz 
55 
59 
dB 


Signal-to-(Noise 
+ Distortion) 
(SINAD) 
Relerred 10 Full scale 
1= lMHz 
58 
dB 


f = 10MHz 
50 
58 
dB 
Effective 
Number 
of Bits(4), f = 1MHz 
9.3 
Bits 
Output 
Noise 
Input Grounded 
0.2 
LSBs rms 
Aperture 
Delay Time 
3 
ns 
Aperture 
Jitter 
1.2 
ps rms 
Overvoltag8 
Recovery 
Time 
2 
ns 


Full-Scale 
Step Acquisition 
Time 
5 
ns 


DIGITAL 
INPUTS 
Logic Family 
CMOS Compatible 
Convert 
Command 
Start Conversion 
Rising Edge of Convert 
Clock 
High Level Input Curren~5) (V,N = 5V) 
100 
~A 


Low Level Input Current (V,N = OV) 
10 
~A 
High Level Input Voltage 
+3.5 
V 


Low Level Input Voltage 
+1.0 
V 


Input Capacitance 
5 
pF 


DIGITAL 
OUTPUTS 
Logic Family 
CMOS Compatible 


Logic Coding 
Straight Offset Binary 


Low Output Voltage (loL = 50jlA) 
VDRV = 5V 
+0.1 
V 
Low Output Voltage, (loL = 1.6mA) 
+0.2 
V 


High Output Voltage, (loH = 50jlA) 
+4.9 
V 
High Output Voltage, (IOH= 0.5mA) 
+4.8 
V 


Low Output Voltage, (IOL = 50jlA) 
VDRV = 3V 
+0.1 
V 


High Output Voltage, (IOH= 5OjIA) 
+2.8 
V 
3-State 
Enable 
Time 
DE = L 
20 
40 
ns 
3·State 
Disable 
Time 
DE = H 
2 
10 
ns 
Output 
Capacitance 
5 
pF 


ACCURACY 
(Inlernal 
Reference, 
2Vp-p, Unless 
Otherwise 
Noled) 


Zero Error (Referred 
to -FS) 
at 25"C 
0.5 
3.0 
%FS 
Zero Error Drift (Relerred to -FS) 
12 
ppmf'C 
Gain Error(6) 
at 25"C 
±1.5 
±2.5 
%FS 


Gain Error Drift(6) 
38 
ppmf'C 
Gain Erro,.(7) 
at 25°C 
±0.75 
±1.5 
%FS 
Gain Error Drift{7) 
20 
ppml'C 
Power Supply 
Rejection 
of Gain 
A Vs = ±5% 
68 
dB 
REFT 
Tolerance 
Deviation 
from Ideal 3.5V 
±10 
±25 
mV 
REFS 
Tolerance 
Deviation 
From Ideal 1.5V 
±10 
±25 
mV 


External REFT Voltage Range 
REFB + 0.8 
3.5 
Vs-l.25 
V 


External 
REFS 
Voltage 
Range 
1.25 
1.5 
AEFT - 0.8 
V 


Reference 
Input Resistance 
1.6 
ill 


BURR· BROWNe 
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SPECIFICATIONS 
(CONT) 


ADS824E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
~ 
POWER SUPPLY 
REQUIREMENTS 
N 


Supply Voltage: +Vs 
Operating 
+4.75 
+5.0 
+5.25 
V 
CO 


Supply Current: +Is 
Operating 
66 
mA 
CJ) 
Output Driver Supply Current (VDRV) 
9 
mA 
C 
Power Dissipation: 
VDRV = SV 
External Reference 
330 
375 
mW 
VDRV = 3V 
External Reference 
315 
mW 
c:( 


VDRV = 5V 
Internal Reference 
345 
mW 
VDRV = 3V 
Internal Reference 
335 
mW 


I 


Power Down 
Operating 
20 
mW 
2 
Thermal 
Resistance, 
8JA 


28-lead 
SSOP 
·CN>! 


NOTES: (1) Spurious Free Dynamic Range refers to the magnitude of the largest harmonic. (2) dBFS means dB relative to Full Scale. (3) Two-tone 
intermodulation 
distortion 
is referred to the largest fundamental 
tone. This number will be 6dB higher if it is referred to the magnitude 
of the two-tone fundamental 
envelope. 
(4) Effective 
number 
of bits (ENOB) 
is defined 
by (SINAD - 
1.76)/6.02. 
(5) A 50kO pull-down 
resistor 
is inserted 
internally. 
(6) Includes 
internal 
reference. 
(7) Excludes 
internal 
reference. 


PIN CONFIGURATION 


Top View 
SSOP 


GND • 


28 
VDRV 


+Vs 


GND 


IN 


iN 


CM 


REFT 
ADS824 
ByT 


ByB 


REFB 


INT/EXT 


RSEl 


GND 


ClK 
14 
15 
+Vs 


+ Vs 
+6V 
Analog Input 
-Q.3V to (+Vs + 0.3V) 
Logic Input 
-Q.3V to (+Vs + 0.3V) 
Case Temperature 
+100°C 
Junction Temperature 
+1500C 
Storage Temperature 
+1500C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


ADS824E 
28-Lead SSOP 
324 
-400C to +85·C 


BURR-BROWN" 
leu31 Burr-Brown Ie Data Book 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 


2 
Bit 1 
Data Bit 1 (D9) (MSB) 


3 
Bit 2 
Data Bit 2 (D8) 


4 
Bit 3 
Data Bit 3 (D7) 


5 
Bit 4 
Data Bit 4 (D6) 


6 
Bit 5 
Data Bit 5 (D5) 


7 
Bit 6 
Data Bit 6 (D4) 


8 
Bit 7 
Data Bit 7 (D3) 


9 
Bit 8 
Data Bit 8 (D2) 


10 
Bit 9 
Data Bit 9 (D1) 


11 
Bit 10 
Data Bit 10 (DO) (lSB) 


12 
DE 
Output Enable. HI: High Impedance 
State. LO 
or floating: 
Normal Operation 
(Internal Pull· 
down Resistor) 
13 
PD 
Power Down: HI = Power Down; LO = Normal 


14 
ClK 
Convert Clock Input 


15 
+Vs 
+5V Supply 
16 
GND 
Ground 
17 
RSEl 
Input Range Select: HI = 2Vp-p; lO = 1Vp-p 
18 
INT/EXT 
Reference Select: HI = External; LO = Internal 
19 
REFB 
Bottom Reference 
20 
ByB 
Bottom Ladder Bypass 
21 
ByT 
Top Ladder Bypass 
22 
REFT 
Top Reference 
23 
CM 
Common·Mode 
Voltage Output 
24 
iN 
Complementary 
Input (-) 
25 
IN 
Analog Input (+) 
26 
GND 
Ground 
27 
+Vs 
+5V Supply 
28 
VDRV 
Output Logic Driver Supply Voltage 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


IcoNv 
Convert Clock Period 
13.4 
100115 
ns 


Ie 
Clock Pulse Low 
6.4 
6.7 
ns 


tH 
Clock Pulse High 
6.4 
6.7 
ns 


to 
Aperture Delay 
3 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t, 
New Data Delay Time, CL = 15pF max 
12 
ns 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 


for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change without notice. No patent rights 
or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life 


sUpJXlrt devices 
and/or systems. 


BURR - BROWNe 


Burr-Brown Ie Data Book 
1E3E31 


BURR - BROWN® 
IElElI 
PRELIMINARY INFORMATION 


SUBJECT TO CHANGE 
WITHOUT NOTICE 


www.burr-brown.comidatabook/ADS830.html 


SDIee~L~~ 
a-Bit, 60MHz Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
HIGH SNR: 49.5dB 


• 
INTERNAL/EXTERNAL 
REFERENCE 
OPTION 


• 
SINGLE-ENDED 
OR 
DIFFERENTIAL 
ANALOG 
INPUT 


• 
PROGRAMMABLE 
INPUT RANGE: 
1Vp-p/2Vp-p 


• 
LOW POWER: 180mW 


• 
LOW DNL: O.5LSB 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
2o-PIN SSOP PACKAGE 


• 
POWER 
DOWN: 
20mW 


The 
ADS830 
is a pipeline, 
CMOS 
analog-to-digital 
con- 


verter that operates 
from a single 
+5V power 
supply. 
This 
converter 
provides 
excellent 
performance 
with 
a single- 
ended 
input 
and can be operated 
with a differential 
input 
for 
added 
spurious 
performance. 
This 
high 
performance 
converter 
includes 
an 
8-bit 
quantizer, 
high 
bandwidth 
trackJhold, 
and a high accuracy 
internal 
reference. 
It also 


allows 
for the user 
to disable 
the internal 
reference 
and 
utilize 
external 
references. 
This 
external 
reference 
option 
provides 
excellent 
gain and offset 
matching 
when 
used in 


multi-channel 
applications 
or in applications 
where DC full 
scale range adjustment 
is required. 


The ADS830 
employs 
digital error correction 
techniques 
to 
provide 
excellent 
differential 
linearity 
for demanding 
im- 
aging 
applications. 
Its low distortion 
and high 
SNR 
give 
the extra margin 
needed 
for medical 
imaging, 
communica- 
tions, 
video, 
and test instrumentation. 
The ADS830 
offers 
power 
dissipation 
of 180mW 
and also provides 
a power- 


down mode, thus reducing 
power dissipation 
to only 20mW. 


The 
ADS830 
is specified 
at a maximum 
sampling 
fre- 
quency 
of 60MHz 
and a single-ended 
input range 
of 1.5V 
to 
3.5V. 
The 
ADS830 
is available 
in 
a 20-pin 
SSOP 


package 
and is pin-for-pin 
compatible 
with the 8-bit, 80MHz 
ADS83 I. 


• 
MEDICAL 
IMAGING 


• 
VIDEO DIGITIZING 


• 
COMMUNICATIONS 


• 
DISK-DRIVE 
CONTROL 


,--------.--- 
iniiExt 


: Optional 
Extemal 
: 


I 
Reference 
I 
I 
• 
J 


BURR-BROWNe 
IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS-PRELIMINARY 


ADS830E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
I 8 Guaranteed 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
Ambient Air 
-40 to +85 
"C 


ANALOG 
INPUT 


Standard Single-Ended 
Input Range 
2Vp-p 
1.5 
3.5 
V 
Optional Single-Ended 
Input Range 
1Vp-p 
2 
3 
V 
Common·Mode 
Voltage 
2.5 
V 
Optional Differential 
Input Range 
2Vp-p 
2 
3 
V 
Analog Input Bias Current 
1 
~A 


Input Impedance 
1.25 II 10 
MUll 
pF 


Track-Mode 
Input Bandwidth 
-3dBFS 
300 
MHz 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
60M 
Samples/s 


Data Latency 
4 
Clk Cyc 


DYNAMIC 
CHARACTERISTICS 


Differential Linearity Error (Largest Gode Error) 


f= 
1MHz 
±0.5 
±1.0 
LSB 
f = 10MHz 
±0.5 
±1.0 
LSB 
No Missing Codes 
Guaranteed 


Integral Nonlinearity 
Error, f = 1MHz 
±0.5 
±2.0 
LSBs 
Spurious 
Free Dynamic Range(1) 


f = 1MHz (-1 dB input) 
75 
dBFS(2) 


f = 10MHz (-ldB 
input) 
67 
73 
dBFS 


Two-Tone 
lntermodulation 
Distortion(31 


f = 4.5MHz and 5.5MHz (-7dB 
each tone) 
68 
dBc 
Signal-ta-Noise 
Ratio (SNA) 
Referred to Full Scale 
f= 
1MHz 
49.5 
dB 


f = 10MHz 
46 
49.5 
dB 


Signal-to-(Noise 
+ Distortion) (SINAD) 
Referred to Full Scale 


f= 
1MHz 
48 
dB 
f = 3.58MHz 
48 
dB 


f = 10MHz 
45 
48 
dB 
Effective Number of 8iI5(4), 
f = 1MHz 
7.7 
Bits 


Differential 
Gain Error 
NTSC,PAL 
0.2 
% 


Differential 
Phase Error 
NTSC,PAL 
0.2 
degrees 
Output Noise 
Input Tied to Common-Mode 
0.2 
lSBs 
rms 


Aperture 
Delay Time 
3 
ns 


Aperture Jitter 
1.2 
ps rms 
Overvoltage 
Recovery Time 
2 
ns 


Full-Scale Step Acquisition 
Time 
TBD 
ns 


DIGITAL 
INPUTS 
logic 
Family 
CMOS 
Convert Command 
Start Conversion 
Rising Edge of Convert Clock 


High level 
Input Current(5) (V1N = 5V) 
100 
~ 


low 
level 
Input Current (V1N = OV) 
10 
~A 


High level 
Input Voltage 
+3.5 
V 
low 
level 
Input Voltage 
+1.0 
V 
Input Capacitance 
5 
pF 


DIGITAL 
OUTPUTS 
logic 
Family 
CMOS 


logic 
Coding 
Straight Offset Binary 


Low Output Voltage (loL = 50~) 
VDRV = 5V 
+0.1 
V 


Low Output Voltage, 
(101- = 1.6mA) 
+0.2 
V 


High Output Voltage, (loH = 50~) 
+4.9 
V 


High Output Voltage, (loH = 0.5mA) 
+4.8 
V 


Low Output Voltage, (loL = 50~) 
VDRV = 3V 
+0.1 
V 


High Output Voltage, (loH = 50~) 
+2.8 
V 
3-State Enable Time 
DE = L 
20 
40 
ns 
3-State Disable Time 
DE= 
H 
2 
10 
ns 
Output Capacitance 
5 
pF 


ACCURACY 
(Internal 
Reference, 
2Vp-p, Unless 
Otherwise 
Noted) 


Zero Error (Referred to -FS) 
at 25"C 
0.5 
1 
%FS 
Zero Error Drift (Referred to -FS) 
12 
ppmf'C 
Gain Erro,.<6) 
at 25"C 
±1.5 
±2.5 
%FS 
Gain Error Dritt(6) 
38 
ppml"C 
Gain Error(7) 
at 25"C 
±0.75 
±1.5 
%FS 
Gain Error Dritt<7) 
20 
ppmf'C 
Power Supply Rejection of Gain 
fj. Vs = ±5% 
68 
dB 


AEFT 
Tolerance 
Deviation from Ideal 3.0V 
±10 
±25 
mV 


REFB Tolerance 
Deviation from Ideal 2.0V 
±10 
±25 
mV 


External REFT Voltage Range 
REFB + 0.8 
3.0 
Vs-1.25 
V 


External REFB Voltage Range 
1.25 
2.0 
REFT - 0.8 
V 


Reference 
Input Resistance 
REFT to REF3 
800 
kn 


BURR - BROWNe 


Burr-Brown Ie Data Book 
IE3IE3II 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS-PRELIMINARY 


ADS830E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
0 


POWER SUPPLY 
REQUIREMENTS 
C") 


Supply Voltage: +Vs 
Operating 
+4.75 
+5.0 
+5.25 
V 
CO 


Supply 
Current: 
+Is 
Operating 
mA 
CJ) 
Power Dissipation: VDRV 
= 5V 
External 
Reference 
190 
mW 
C 
VDRV = 3V 
External 
Reference 
180 
mW 
« 
VDRV = 5V 
Internal 
Reference 
210 
mW 


VDRV = 3V 
Internal 
Reference 
200 
mW 


Power 
Down 
Operating 
20 
mW 


J 


Thermal 
Resistance, 
8JA 
Z 
20-Pin SSOP 
·CIW 


NOTES: 
(1) Spurious Free Dynamic Range 
refers to the magnitude of the largest harmonic. (2) dBFS means dB relative to Full Scale. 
(3) Two-tone 
intermodulation 
distortion is referred 
to the largest fundamental 
tone. This number 
will be 6dB higher if it is referred 
to the magnitude 
of the two-tone 
fundamental 


envelope. 
(4) Effective 
number of bits (ENOB) 
is defined 
by (SINAD - 
1.76)/6.02. 
(S) A SOkn pull-down 
resistor 
is inserted 
internally. 
(6) Includes 
internal 
reference. 
(7) Excludes 
internal 
reference. 


PIN CONFIGURATION 


Top View 
SSOP 


GND • 


20 
VDRV 


Bit 1 (MSB) 


Bit2 


Bit3 


Bit4 


ADS830 


BitS 


Bit6 


Bit? 


Bit8 (LSB) 


ClK 
10 
11 
RSEl 


+Vs 
_ 
_ 
' 
+6V 
Analog input 
--{).3V to (+Vs + 0.3V) 


logic 
Input. 
. 
--{).3V to (+Vs + 0.3V) 
Case Temperature 
+1000C 


Junction 
Temperature. 
. 
+1500C 
Storage 
Temperature 
+150°C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


ADS830E 
20-Pin SSOP 
349 
-40·C 
to +8S·C 


BURR· 
BROWNe 


'EilEiI' 
Burr-Brown 
Ie Data Book 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 


2 
Bit 1 
Data Bit 1 (D7) (MSB) 


3 
Bit 2 
Data Bit 2 (D6) 


4 
Bit 3 
Data Bit 3 (D5) 


S 
Bit 4 
Data Bit 4 (D4) 


6 
Bit S 
Data Bit S (D3) 


7 
Bit 6 
Data Bit 6 (D2) 


8 
Bit 7 
Data Bit 7 (Dl) 


9 
Bit 8 
Data Bit 8 (DO) (lSB) 


10 
ClK 
Convert 
Clock 


11 
RSEl 
Input Range Select: Hi = 2V; LO = 1V 


12 
INT/EXT 
Reference 
Select: 
HI = External; 
LO = Internal 


13 
REFB 
Bottom 
Reference 


14 
REFT 
Top Reference 


1S 
CM 
Common-Mode 
Voltage 
Output 


16 
iN 
Complementary 
Input 


17 
IN 
Analog 
Input 
18 
GND 
Ground 


19 
+VS 
+SV Supply 


20 
VDRV 
Output logic 
Drive Supply 
Voltage 


A 
ELECTROSTATIC 
~ 
DISCHARGE 
SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


lcONv 
Convert 
Clock Period 
16.6 
1001'S 
ns 


tL 
Clock Pulse low 
7.3 
8.3 
ns 
tH 
Clock Pulse High 
7.3 
8.3 
ns 


to 
Aperture 
Delay 
3 
ns 


t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t2 
New Data Delay Time, Cc = 15pF max 
12 
ns 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 


for the use of this information, 
and all use of such informatton 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights 


or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not authorize 
or warrant 
any BURR·BROWN 
product for use in life 


support devices 
and/or systems. 


BURR-BROWNe 


Burr-Brown 
Ie Data Book 
IE:lE:lI 


BURR - BROWN® 
IElElI 
PRELIMINARY INFORMATION 


SUBJECT TO CHANGE 
WITHOUT NOTICE 
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Sple'e~...c~N 
a-Bit, 80MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SNR: 48.5dB 


• 
INTERNAL/EXTERNAL 
REFERENCE 
OPTION 


• 
SINGLE-ENDED 
OR 
DIFFERENTIAL 
ANALOG 
INPUT 


• 
PROGRAMMABLE 
INPUT RANGE: 
1Vp-p/2Vp-p 


• 
LOW POWER: 265mW 


• 
LOW DNL: O.5LSB 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
2o-PIN SSOP PACKAGE 


• 
POWER 
DOWN: 20mW 


The ADS831 is a pipeline, CMOS analog-to-digital con- 
verter that operates from a single +5V power supply. This 
converter provides excellent performance with a single- 
ended input and can be operated with a differential input 
for added spurious performance. This high performance 
converter includes an 8-bit quantizer, high bandwidth 
tracklhold, and a high accuracy internal reference. It also 
allows for the user to disable the internal reference and 
utilize external references. This external reference option 
provides excellent gain and offset matching when used in 
multi-channel applications or in applications where DC full 
scale range adjustment is required. 


The ADS831 employs digital error correction techniques to 
provide excellent differential linearity for demanding im- 
aging applications. Its low distortion and high SNR give 
the extra margin needed for medical imaging, communica- 
tions, video, and test instrumentation. The ADS831 offers 
power dissipation of 265mW and also provides a power- 
down mode, thus reducing power dissipation to only 20mW. 


The ADS831 is specified at a maximum sampling fre- 
quency of 80MHz and a single-ended input range of 1.5V 
to 3.5V. The ADS831 is available in a 20-pin SSOP 
package and is pin-for-pin compatible with the 8-bit, 60MHz 
ADS830. 


• 
MEDICAL 
IMAGING 


• 
VIDEO DIGITIZING 


• 
COMPUTER 
SCANNERS 


• 
COMMUNICATIONS 


• 
DISK-DRIVE 
CONTROL 


• -----------~ 
intIExt 
: Optional External : 


I 
Reference 
I 
1 
J 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS-PRELIMINARY 


ADS831E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
I 8 Guaranteed 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
Ambient Air 
-40 to +85 
·C 


ANALOG 
INPUT 


Standard Single-Ended 
Input Range 
2Vp-p 
1.5 
3.5 
V 
Optional Single-Ended 
Input Range 
1Vp-p 
2 
3 
V 
Common-Mode 
Voltage 
2.5 
V 
Optional Differential 
Input Range 
2Vp-p 
2 
3 
V 
Analog Input Bias Current 
.,. 
1 
JlA 


Input Impedance 
1.251110 
MQ II pF 
Track-Mode 
Input Bandwidth 
-3dBFS 
300 
MHz 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
10k 
80M 
Samplesls 
Data Latency 
4 
Clk Cyc 


DYNAMIC 
CHARACTERISTICS 


Differential Linearity Error (largest code error) 


f = 1MHz 
±0.5 
±1.0 
LSB 
f = 10MHz 
±0.5 
±1.0 
LSB 
No Missing Codes 
Guaranteed 
Integral Nonlinearity 
Error, f = 1MHz 
±0.5 
±2.0 
LSBs 


Spurious 
Free Dynamic Range1t) 


f = 1MHz (-1 dB input) 
68 
dBFS(2) 


f = 10MHz (-1 dB input) 
65 
dBFS 
Two-Tone 
Intermodulation 
Distortion(3) 


f = 4.5MHz and 5.5MHz (-7dB 
each tone) 
60 
dBc 
Signal-to-Noise 
Ratio (SNR) 
Referred to Full Scale 
f = 1MHz 
49 
dB 


f= 
10MHz 
48.5 
dB 
Signal-to-(Noise 
+ Distortion) (SINAD) 
Referred to Full Scale 
f= 
1MHz 
48 
dB 


f = 3.58MHz 
48 
dB 
f = 10MHz 
48 
dB 
Effective Number of Bits(4), f = 1MHz 
7.7 
Bits 
Differential Gain Error 
NTSC, PAL 
0.2 
% 


Differential 
Phase Error 
NTSC, PAL 
0.2 
degrees 
Output Noise 
Input Tied to Common-Mode 
0.2 
LSBs rms 
Aperture 
Delay Time 
3 
ns 
Aperture Jitter 
1.2 
ps rms 


OvelVoltage 
Recovery Time 
2 
ns 


Full-Scale Step Acquisition 
Time 
TBD 
ns 


DIGITAL 
INPUTS 
Logic Family 
CMOS 


Convert Command 
Start Conversion 
Rising Edge of Convert Clock 


High Level Input Current(5) 
(VIN = SV) 
100 
JlA 


Low Level Input Current (V1N = OV) 
10 
~A 


High Level Input Voltage 
+3.5 
V 


Low Level Input Voltage 
+1.0 
V 


Input Capacitance 
5 
pF 


DIGITAL 
OUTPUTS 
Logic Family 
CMOS 


Logic Coding 
Straight Offset Binary 
Low Output Voltage (IO!.= SOJlA) 
VDRV = 5V 
+0.1 
V 


Low Output Vo~age, (IO!.= 1.6mA) 
+0.2 
V 


High Output Voltage, (IOH = 50JlA) 
+4.9 
V 


High Output Voltage, (IOH = 0.5mA) 
+4.8 
V 


Low Output Voltage, (IOL = 50~) 
VDRV = 3V 
+0.1 
V 


High Output Voltage, (IOH = 50JlA) 
+2.8 
V 
3-State Enable Time 
OE = L 
20 
40 
ns 
3-State Disable Time 
OE =H 
2 
10 
ns 
Output Capacitance 
5 
pF 


ACCURACY 
(Intern81 Reference. 
2Vp-p. 
Unless 
Otherwise 
Noted) 


Zero Error (Referred to -FS) 
at 25·C 
0.5 
1 
%FS 


Zero Error Drift (Referred to -FS) 
12 
ppml'C 
Gain Error(6) 
at2S·C 
±1.5 
±2.5 
%FS 
Gain Error Drift<6) 
38 
ppml'C 
Gain Errorf7l 
at 25°C 
±0.75 
±1.5 
%FS 
Gain Error Drift{7> 
20 
ppml'C 
Power Supply Rejection of Gain 
.6.Vs = ±5% 
68 
dB 


REFT 
Tolerance 
Deviation from Ideal 3.0V 
±10 
±25 
mV 


REFS Tolerance 
Deviation from Ideal 2.0V 
±10 
±25 
mV 


External REFT Voltage Range 
REFB + 0.8 
3.0 
Vs - 1.25 
V 
External REFS Voltage Range 
1.25 
2.0 
REFT - 0.8 
V 


Reference 
Input Resistance 
REFT to REF3 
800 
Q 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
IE:lE:lI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS-PRELIMINARY 


ADS831E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 


Supply Voltage: +Vs 
Operating 
+4.75 
+5.0 
+5.25 
V 


Supply Current: +Is 
Operating 
mA 
Power Dissipation: 
VDRV = 5V 
External Reference 
275 
mW 
VDRV = 3V 
External Reference 
265 
mW 
VDRV = 5V 
Internal Reference 
295 
mW 
VDRV = 3V 
Internal Reference 
285 
mW 
Power Down 
Operating 
20 
mW 
Thermal 
Resistance, 
8JA 


20-Pin SSOP 
°CIW 


NOTES: (1) Spurious 
Free Dynamic Range refers to the magnitude 01 the largest harmonic. (2) dBFS means dB relative to Full Scale. (3) Two-tone 
intermodulation 
distortion is referred to the largest fundamental 
tone. This number will be 6dB higher if it is referred to the magnitude 
of the two-tone fundamental 
envelope. 
(4) Effective 
number of bits (ENOB) 
is defined 
by (SINAD - 
1.76)/6.02. 
(5) A 50kn 
pull-down 
resistor 
is inserted 
internally. 
(6) Includes 
internal 
reference. 
(7) Excludes 
internal 
reference. 


GND 
1 
• 


Bitl 
(MSB) 


Bit 8 (lSB) 


ClK 
10 


+Vs 
+6V 
Analog Input 
-Q.3V to (+Ys + 0.3V) 


logic 
Input 
-Q.3V to (+Vs + 0.3V) 


Case Temperature 
+100°C 
Junction Temperature 
+150°C 
Storage Temperature.. 
.. 
+150°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBEfl{') 
RANGE 


ADS831E 
20-Pin SSOP 
349 
-40'C 
to +85°C 


BURR-BROWNlIII 
IE:IlE:llI 
Burr-Brown Ie Data Book 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
GND 
Ground 


2 
Bit 1 
Data Bit 1 (07) (MSB) 


3 
Bit 2 
Data Bit 2 (06) 


4 
Bit 3 
Data Bit 3 (05) 


5 
Bit 4 
Data Bit 4 (04) 


6 
Bit 5 
Data Bit 5 (03) 


7 
Bit 6 
Data Bit 6 (02) 


8 
Bit 7 
Data Bit 7 (01) 


9 
Bit 8 
Data Bit 8 (DO) (lSB) 


10 
ClK 
Convert Clock 


11 
RSEl 
Input Range Select: HI = 2V; LO = 1V 


12 
INT/EXT 
Reference Select: HI = External; LO = Internal 
13 
REFB 
Bottom Reference 
14 
REFT 
Top Reference 


15 
CM 
Common-Mode 
Voltage Output 
16 
iN 
Complementary 
Input 
17 
IN 
Analog Input 
18 
GND 
Ground 


19 
+Vs 
+5V Supply 


20 
VDRV 
Output Logic Driver Supply Voltage 


A 
ELECTROSTATIC 


.J.liti&. DISCHARGE 
SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


!coov 
Convert Clock Period 
12.5 
lOOIl5 
ns 
tL 
Clock Pulse Low 
5.8 
6.25 
ns 
tH 
Clock Pulse High 
5.8 
6.25 
ns 
to 
Aperture 
Delay 
3 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t2 
New Data Delay Time, c;,. = 15pF max 
12 
ns 


The information 
prOVided herein is believed 
to be reliable; however, 
BUAR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURA·BROWN 
assumes 
no responsibility 


for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are sUbject to change without notice. No patent rights 


or licenses to any of the circu~s described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant any BURR-BROWN 
product for use in life 
support devices 
and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
I~~I 


BURR - BROWN® 
IElElI 


Spese~..c~~ 
1O-Bit, 20M Hz, +3V Supply 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
+2.7V TO +3.7V SUPPLY OPERATION 
• INTERNAL REFERENCE 


• 
LOW POWER: 52mW at +3V 


• 
SINGLE-ENDED 
INPUT RANGE: 1V to 2V 


• 
WIDEBAND 
TRACK/HOLD: 
350MHz 


• 
28-LEAD SSOP PACKAGE 


The ADS900 
is a high speed 
pipelined 
analog-to- 
digital converter. 
This complete 
converter 
includes a 
high bandwidth 
track/hold, 
a lO-bit quantizer 
and an 
internal reference. 


The ADS900 
employs 
digital 
error correction 
tech- 
niques to provide 
excellent 
differential 
linearity 
for 
demanding 
imaging 
applications. 
Its low distortion 
and 
high 
SNR 
give 
the 
extra 
margin 
needed 
for 
telecommunications, 
video and test instrumentation 
applications. 


This high performance 
AID converter 
is specified 
for 
performance 
at a 20MHz sampling rate. The ADS900 
is available 
in a 28-lead 
SSOP package. 


• 
PORTABLE 
INSTRUMENTATION 


• 
IF AND BASEBAND 
COMMUNICATIONS 


• 
CABLE MODEMS 


• 
SET-TOP 
BOXES 


• 
PORTABLE 
TEST EQUIPMENT 


• 
COMPUTER 
SCANNERS 


2V 
I\J 
IN 
1V 


ADS900E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


Resolution 
10 
Bits 
Specified Temperature 
Range 
Ambient Air 
-40 
+85 
·C 


ANALOG 
INPUT 


Single-Ended 
Full Scale Input Range 
(1Vp-p) 
1.0 to 2.0 
V 
Differential Full Scale Input Range 
(0.5Vp-pX 2) 
1.25 to 1.75 
V 
Common-Mode 
Voltage 
1.5 
V 


Analog Input Bias Current 
1 
~A 


Input Impedance 
1.25115 
MUll 
pF 
Analog Input Bandwidth 


Small Signal 
-20dBFS 
Input 
+25°C 
350 
MHz 


Full Power 
OdBFS Input 
+25°C 
100 
MHz 


DIGITAL 
INPUTS 
Full 
Logic Family 
nUHCT 
COMPATIBLE 
CMOS 


High Input Voltage, V1H 
2.0 
Voo 
V 


low 
Input Voltage, V1L 
0.8 
V 


High Input Current, IIH 
±10 
~ 


Low Input Current, 
IlL 
±10 
~ 


Input Capacitance 
5 
pF 


CONVERSION 
CHARACTERtSTICS 


Start Conversion 
RISING EDGE OF CONVERT CLOCK 
Sample Rate 
Full 
10k 
20M 
Samplesls 
Data latency 
5 
Clk Cyc 


DYNAMIC 
CHARACTERISTICS 
Differential 
Linearity Error 


f = 500kHz 
(Largest Code Error) 
Full 
±D.7 
±1.0 
LSBs 


f = 10MHz 
(Largest Code Error) 
Full 
±D.7 
±1.0 
LSBs 
No Missing Codes 
Full 
Guaranteed 


Integral Nonlinearity 
Error, f = 500kHz 
Full 
±3.5 
LSBs 
Spurious 
Free Dynamic Range(1) 


f = 500kHz (-1 dBFS(2) input) 
Full 
47 
53 
dBFS(2) 


f = 10MHz (-ldBFSI2\ 
input) 
Full 
47 
53 
dBFS 


Two-Tone 
Intermodulation 
Distortion(3l 


f = 4.5MHz and 5.0MHz (-7dBFS 
each tone) 
+25°C 
50 
dBc 
Signal-to-Noise 
Ratio (SNR) 
f = 500kHz (-ldBFS 
input) 
Full 
45 
49 
dB 


f = 10M Hz (-ldBFS 
input) 
Full 
45 
49 
dB 


Signal-to-(Noise 
+ Distortion) 
(SINAD) 


f = 500kHz (-1 dBFS input) 
Full 
44 
48 
dB 


f = 3.58MHz (-1dBFS 
input) 
Full 
44 
48 
dB 


f = 10MHz (-ldBFS 
input) 
Full 
44 
48 
dB 


Differential 
Gain Error 
NTSC, PAL 
2.3 
% 


Differential 
Phase Error 
NTSC, PAL 
I 
degrees 
Output Noise 
Input Grounded 
0.2 
lSBs 
rms 
Aperture 
Delay Time 
2 
ns 
Aperture Jitter 
7 
ps rms 
Overvoltage 
Recovery Time(4) 
1.5X FS Input 
+25·C 
2 
ns 


DIGITAL 
OUTPUTS 
Cl - 15pF 
logic 
Family 
nUHCT 
COMPATIBLE 
CMOS 


logic 
Coding 
Straight Offset Binary 


High Output Voltage, VQH 
+2.4 
lVOD 
V 


low 
Output Voltage, VOL 
+0.4 
V 
3-State Enable Time 
DE = L 
20 
40 
ns 
3-State Disable Time 
DE= 
H 
2 
10 
ns 


Internal Pull-Down 
50 
kn 


Power-Down 
Enable Time 
PwrDn = L 
133 
ns 


Power· Down Disable Time 
PwrDn = H 
18 
ns 


Internal Pull-Down 
50 
kn 


The information 
provided 
herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
'1::1E3' 


Or, Call Cuslomer Service aI1·800·548·6132 
(USA Only) 


SPECIFICATIONS (CONT) 


ADS900E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 
Gain Error 
+25°e 
8 
±10 
%FS 
Input Offset 
Referred to Ideal Midscale 
Full 
15 
±60 
mV 


Power Supply Rejection (Gain) 
.6.Vs=+10% 
Full 
42 
55 
dB 
Power Supply Rejection (Offset) 
Full 
42 
62 
dB 
Intemal Positive Reference Voltage 
Full 
+1.75 
V 


Internal Negative Reference Voltage 
Full 
+1.25 
V 


POWER SUPPLY 
REQUIREMENTS 
Supply Voltage: +Vs 
Operating 
Full 
+2.7 
+3 
+3.7 
V 
Supply Current: +Is 
Operating 
Full 
18 
22 
mA 
Power Dissipation 
Operating, 
+3V 
Full 
54 
66 
mW 
25°e 
52 
mW 
Power Dissipation 
(Power Down) 
+3V 
Full 
10 
mW 
Thermal Resistance, 
8JA 


28-Lead SSOP 
50 
°elW 


NOTES: (1) Spurious Free Dynamic Range refers to the magnitude of the largest harmonic. (2) dBFS means dB relative to full scale. (3) Two-tone 
intermodulation 
distortion is referred to the largest fundamental 
tone. This number will be 6dB higher if it is referred to the magnitude 
of the two·tone fundamental 
envelope. (4) No 
rollover of bits. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


+Vs 
+6V 
Analog Input 
+Vs +O.3V 
Logic Input 
+Vs +O.3V 
Case Temperature 
+1OOOC 
Junction Temperature 
+1500C 
Storage Temperature 
+1500C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


ADS900E 
28-Lead SSOP 
324 
-40oe 
to +85°C 


BURR-BROWN* 
1E3E31 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 
PIN CONFIGURATION 


Top View 
SSOP 


+Vs 
28 
+Vs 


LVOD 
IN 


LSB Bit 10 
CM 


Bit9 
LnBy 


Bit8 
iN 


Bit 7 
1VREF 


Bit6 
NC 


ADS900 
BitS 
LpBy 


Bit 4 
GND 


Bit 3 
GND 


Bit2 
+Vs 


MSBBit1 
Pwrdn 


GND 
DE 


GND 
14 
15 
CLK 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
+Vs 
Analog Supply 


2 
LVoo 
Output Logic Driver Supply Voltage 


3 
Bit 10 
Data Bit 10 (DO) (LSB) 


4 
Bit 9 
Data Bit 9 (D1) 


5 
Bit 8 
Data Bit 8 (D2) 


6 
Bit 7 
Data Bit 7 (D3) 


7 
Bit 6 
Data Bit 6 (D4) 


8 
Bit 5 
Data Bit 5 (D5) 


9 
Bit 4 
Data Bit 4 (D6) 


10 
Bit 3 
Data Bit 3 (D7) 


11 
Bit 2 
Data Bit 2 (D8) 


12 
Bit 1 
Data Bit 1 (D9) (MSB) 


13 
GND 
Analog Ground 


14 
GND 
Analog Ground 


15 
CLK 
Convert Clock Input 


16 
DE 
Output Enable, Active low 


17 
Pwrdn 
Power Down Pin 


18 
+Vs 
Analog Supply 


19 
GND 
Analog Ground 


20 
GND 
Analog Ground 


21 
LpBy 
Positive Ladder Bypass 


22 
NC 
No Connection 


23 
1VREF 
1V Reference 
Output 


24 
iN 
Complementary 
Input 


25 
LnBy 
Negative 
Ladder Bypass 


26 
CM 
Common-Mode 
Voltage Output 


27 
IN 
Analog Input 


28 
+Vs 
Analog Supply 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


lcONV 
Convert Clock Period 
50 
1001lS 
ns 
le 
Clock Pulse Low 
24 
25 
ns 
t" 
Clock Pulse High 
24 
25 
ns 
to 
Aperture 
Delay 
2 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t, 
New Data Delay Time, Cl = 15pF max 
12 
ns 


BURR· BROWNe 


Burr-Brown Ie Data Book 
IE:lE:lI 


BURR - BROWN® 
IElElI 


Spsee~~~N 
10-Bit, 20M Hz, +3V Supply 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
LOW POWER: 48mW at +3V 


• 
SUPPLY 
RANGE: +2.7V to +3.7V 


• 
ADJUSTABLE 
FULL SCALE RANGE WITH 
EXTERNAL 
REFERENCES 


• 
NO MISSING 
CODES 


• 
WIDEBAND 
TRACK/HOLD: 
350MHz 


• 
POWER DOWN: 15mW 


• 
28-LEAD SSOP PACKAGE 


The 
ADS901 
is a high-speed 
pipelined 
analog-to- 
digital 
converter 
that operates 
from 
a +3V 
power 
supply. This complete converter includes a wide band- 
width tracklhold and a IO-bit quantizer. 
The full scale 
input range is set by external references. 


The ADS901 
employs 
digital 
error correction 
tech- 
niques to provide 
excellent 
differential 
linearity 
for 
demanding 
imaging 
applications. 
Its low distortion 
and 
high 
SNR 
give 
the 
extra 
margin 
needed 
for 
telecommunications. 
video and test instrumentation 
applications. 
The ADS901 
is available 
in a 28-lead 
SSOP package. 


• 
BATTERY 
POWERED 
EQUIPMENT 


• 
CAMCORDERS 


• 
DIGITAL CAMERAS 


• 
COMPUTER 
SCANNERS 


• 
COMMUNICATIONS 


10-Bil 


Digital 
Data 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ADS901E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


Resolution 
10 
Bits 
Specified 
Temperature 
Range 
Ambient 
Air 
-40 
+85 
·C 


ANALOG 
INPUT 


Specilied Full scale Input Rangel'} 
1Vp-p 
V 
Common-Mode 
Voltage (Midscale) 
1.5 
V 
Analog 
Input Bias Current 
1 
~A 
Input Impedance 
1.25115 
MOil 
pF 


DIGITAL 
INPUT 


Logic Family 
TTLJHCT Compatible 
CMOS 
Convert 
Command 
(Start Conversion) 
Start Conversion 
Rising Edge 01 Convert Clock 


CONVERSION 
CHARACTERISTICS 


Sample Rate 
Full 
10k 
20M 
Samplesls 
Data Latency 
5 
Clk Cyc 


DYNAMIC 
CHARACTERISTICS 


Differential 
Linearity Error (Largest 
Gode Error) 
I = 500kHz 
Full 
±D.8 
±1.0 
LSB 
1= 9MHz 
Full 
±D.9 
±1.0 
LSB 
No Missing 
Codes 
Full 
Guaranteed 
Integral 
Nonlinearity 
Error, f = 500kHz 
Full 
±3.5 
LSB 
Spurious 
Free Dynamic 
Range(2) 


I = 500kHz (-ldBFSI3) 
input) 
Full 
45 
50 
dBFSI3} 


I = 9MHz (-1 dBFS input) 
Full 
45 
49 
dBFS 
Two~Tone Intermodulation 
Distortion(4) 
I = 4.5MHz and 5.5MHz (-7dBFS each tone) 
dBc 
Signal-to-Noise 
Ratio (SNR) 
Referred 
to Sinewave 
Input Signal 
I = 500kHz (-ldBFS 
input) 
Full 
48 
53 
dB 
I = 9MHz (-1 dBFS input) 
Full 
48 
53 
dB 
Maximum SNR 
Referred to DC Full Scale Input Signal 
I = 9MHz (-1 dBFS input) 
62 
dB 
Signal-to-(Noise 
+ Distortion) 
(SINAO) 
I = 500kHz (-ldBFS 
input) 
Full 
46 
50 
dB 
1= 3.58MHz (-ldBFS 
input) 
Full 
50 
dB 
1= 9MHz (-ldBFS 
input) 
Full 
45 
49 
dB 
Effective 
Number 
of Bits(5) 
fiN = 3.58MHz 
8.0 
Bits 
Differential 
Gain 
Error 
NTSC, PAL 
2.3 
% 


Differential 
Phase 
Error 
NTSC, PAL 
1.0 
degrees 
Output 
Noise 
Input Grounded 
0.2 
LSB rms 
Aperture 
Delay Time 
3 
ns 
Aperture 
Jitter 
7 
ps rms 
Analog 
Input Bandwidth 
Small Signal 
-2OdBFS 
Input 
350 
MHz 
Full Power 
OdBFS Input 
100 
MHz 
Overvoltage 
Recovery 
Time(6) 
2 
ns 


DIGITAL 
OUTPUTS 
CL = 15pF 
Logic Family 
TTUHCT 
Compatible 
CMOS 
Logic Coding 
Straight Offset Binary 
High Output Voltage, VOH 
+2.4 
LVoo 
V 
Low Output 
Voltage. 
VOl 
- 
+0.4 
V 
3·State 
Enable 
Time 
OE = L 
20 
40 
ns 
3-State 
Disable 
Time 
DE =H 
18 
10 
ns 
Internal 
Pull·Down 
to Gnd 
50 
kO 
Power·Down 
Enable 
Time 
Pwrdn = L 
133 
ns 
Power-Down 
Disable 
Time 
Pwrdn = H 
18 
ns 
Internal 
Pull-Down 
to Gnd 
50 
kl1 


BURR-BROWNe 


Burr-Brown Ie Data Book 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS (CONT) 


ADS901E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


T"" 


ACCURACY 
0 


Gain Error 
Full 
2.5 
%FS 
0) 
Input Offset<7) 
Full 
0.4 
%FS 
tJ) 


Power Supply Rejection (Gain) 
.6.Vs=+10% 
Full 
42 
56 
dB 
C 
Power Supply Rejection (Offset) 
Full 
42 
68 
dB 
« 
External REFT Voltage Range 
Full 
REFB +0.5 
2 
Vs-o·8 
V 


External REFB Voltage Range 
Full 
0.8 
1 
REFT -0.5 
V 


Reference 
Input Resistance 
4 
!ill 


~ 


POWER SUPPLY 
REQUIREMENTS 
2 


Supply Voltage: +Vs 
Operating 
Full 
+2.7 
+3.0 
+3.7 
V 
Supply Current 
+1$ 
Operating 
Full 
16 
mA 


Power Dissipation 
Operating 
Full 
49 
60 
mW 
en 
Power Dissipation 
(Power Down) 
Operating 
Full 
15 
mW 
I- 


Thermal Resistance, 
8JA 
Z 
28-Lead SSOP 
50 
'elW 
W 


NOTES: (1) The single-ended 
input range is set by REFS and REFT values. (2) Spurio 
s Free Dynamic Range refers to the magnitude of the largest harmonic. (3) 
Z 


dBFS is dB relative to full scale. (4) Two-tone 
intermodulation 
distortion is referred to the largest fundamental 
tone. This number will be 6dB higher if it is referred 


to the magnitude 
of the two-tone fundamental 
envelope. (5) Based on (SINAD - 1.76)/6.02. (6) No "Rollove!" 
of bits. (7) Offset Deviation from Ideal Negative 
Full 


Scate. 


+Vs.. 
. 
+6V 
~ic~~.. 
. 
+W 
Analog Input.. 
. 
+Vs +O.3V 


Logic Input 
+Vs +O.3V 
Case Temperature 
+100°C 


Junction Temperature 
+150°C 
Storage Temperature 
+125°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


ADS901E 
28-Lead SSOP 
324 
-40oe 
to +85'e 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 


assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNo3I 
11'31'31 
Burr-Brown Ie Data Book 


PIN CONFIGURATION 


TOP VIEW 
SSOP 


+Vs 
28 
+Vs 


lVoo 
IN 


(lSB) 
B~ 10 
CM 


Bit9 
lnBy 


Bit 8 
REFB 


Bit 7 
NC 


Bit 6 
REFT 
ADS901 


BitS 
LpBy 


Bit 4 
GND 


Bit 3 
GND 


Bit 2 
+Vs 


(MSB) Bit 1 
Pwrdn 


GND 
DE 


GND 
14 
15 
ClK 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
+Vs 
Analog Supply 


2 
LVOD 
Output 
Logic 
Driver 
Supply 
Voltage 


3 
Bit 10 
Data Bit 10 (DO) (lSB) 


4 
Bit 9 
Data B~ 9 (D1) 


5 
Bit 8 
Data Bit 8 (D2) 


6 
B~ 7 
Data B~ 7 (D3) 


7 
Bit 6 
Data Bit 6 (D4) 


8 
Bit 5 
Data Bit 5 (D5) 


9 
Bit 4 
Data Bit 4 (D6) 


10 
Bit 3 
Data Bit 3 (D7) 


11 
Bit 2 
Data Bit 2 (D8) 


12 
Bit 1 
Data Bit 1 (D9) (MSB) 


13 
GND 
Analog 
Ground 


14 
GND 
Analog Ground 


15 
ClK 
Convert 
Clock Input 


16 
OE 
Output 
Enable, 
Active 
Low 


17 
Pwrdn 
Power 
Down 
Pin 


18 
+Vs 
Analog Supply 


19 
GND 
Analog 
Ground 


20 
GND 
Analog Ground 


21 
lpBy 
Positive 
Ladder 
Bypass 


22 
REFT 
Top Reference 
Input 


23 
NC 
No 
Connection 


24 
REFB 
Bottom 
Reference 
Input 


25 
lnBy 
Negative 
Ladder 
Bypass 


26 
CM 
Common-Mode 
Voltage Output 


27 
IN 
Analog 
Input 


28 
+Vs 
Analog Supply 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teONY 
Convert 
Clock Period 
50 
1001lS 
ns 
tL 
Clock 
Pulse 
Low 
24 
25 
ns 
tH 
Clock Pulse High 
24 
25 
ns 


to 
Aperture 
Detay 
3 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t, 
New Data Delay Time. CL = 15pF max 
12 
ns 


BURR-BROWNe 


Burr-Brown Ie Data Book 
IElElI 


BURR - BROWN® 
IElElI 


Spee'9bJC~~ 10-Bit, 30M Hz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
HIGH SNR: 57dB 


• 
EXTERNAL 
REFERENCE 


• 
LOW POWER: 140mW 


• 
ADJUSTABLE 
FULL SCALE RANGE 


• 
POWER DOWN 


• 
28-PIN SSOP PACKAGE 


• 
BATTERY 
POWERED 
EQUIPMENT 


• 
CAMCORDERS 


• 
PORTABLE 
TEST EQUIPMENT 


• 
COMPUTER 
SCANNERS 


• 
COMMUNICATIONS 


The ADS902 
is a high speed 
pipelined 
analog-to- 
digital converter 
that is specified 
to operate 
from a 


single +5V supply. 
This converter 
includes 
a wide 
bandwidth 
track/hold 
and a lO-bit quantizer. The per- 
formance is specified with a single-ended 
input range 
of2.25V 
to 3.25V, or 2V to 4V. The input range is set 
by the external reference 
values. 


The ADS902 
employs 
digital 
error correction 
tech- 
niques 
to provide 
excellent 
differential 
linearity 
for 
demanding 
imaging 
applications. 
Its low distortion 
and high SNR give the extra margin needed for tele- 
communications, 
video and test instrumentation 
appli- 
cations. This high performance 
AID converter is speci- 
fied to operate at a 30MHz sampling rate. The ADS902 
is available in a 28-pin SSOP package. 


BURR-BROWNiII 
IE3EU 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS902E 


lVp-p 
2Vp-p 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


Resolution 
10 
10 
Bits 
Specified Temperature 
Range 
Ambient 
Air 
-40 
+85 
-40 
+85 
·C 


ANALOG 
INPUT 


Specified Full Scale Input Aange(1) 
1 
2 
Vp-p 
Common-Mode 
Voltage (Midscale) 
+2.75 
3 
V 


Track-Mode 
Input Bandwidth 
350 
* 
MHz 
Analog Input Bias Current 
1 
* 
IlA 


Input Impedance 
1.25115 
* 
Mn II pF 


DIGITAL 
INPUTS 
Logic Family 
TTUHCT 
Compatible 
CMOS 
TTUHCT 
Compatible 
CMOS 


High Input Voltage, V,H 
+2.0 
+Vs 
* 
* 
V 


Low Input Voltage, 
V1L 
+0.8 
* 
V 


High Input Current, IIH 
±10 
* 
IlA 


Low Input Current, 
III 
±10 
* 
IlA 


Input Capacitance 
5 
* 
pF 


CONVERSION 
CHARACTERISTICS 


Sample 
Rate 
Full 
10k 
30M 
:I: 
* 
Samplesls 


Data Latency 
5 
* 
Clk Cyc 


DYNAMIC 
CHARACTERISTICS 


Differential Unearity Error (Largest Code Error) 


f = 500kHz 
Full 
±0.3 
±1.0 
* 
* 


LSB 


t = 12.5MHz 
Full 
±O.3 
±1.0 
* 
* 


LSB 


No Missing Codes 
Full 
Guaranteed 
Guaranteed 
Spurious-Free 
Dynamic Range 
t = 12.5MHz (-ldBFS(~ 
input) 
Full 
53 
50 
58 
dB 


Integral Nonlinearity 
Error, f = 500kHz 
Full 
±2.0 
±4.5 
* 
* 


LSB 
Signal-to-Noise 
Ratio (SNR) 
Referred to Sinewave Input Signal 
t = 500kHz (-ldBFS 
input) 
Full 
48 
53 
dB 


t = 12.5MHz (-ldBFS 
input) 
Full 
48 
53 
52 
57 
dB 
Maximum 
SNR 
Referred to DC FS Input Signal 


f = 9MHz (-ldBFS 
input) 
62 
66 
dB 
Signal-to-(Noise 
+ Distortion) (SINAD) 


f = 500kHz (-ldBFS 
input) 
Full 
46 
50 
dB 


f = 3.58MHz (-1 dBFS input) 
Full 
45 
50 
dB 


f = 12.5MHz (-ldBFS) 
input) 
Full 
45 
49 
47 
53 
dB 


Effective Number of Bits(31,f =12.5MHz 
7.8 
Bits 


Output Noise 
Input Grounded 
0.2 
* 


LSB rrns 
Aperture Delay Time 
4 
* 


ns 
Aperture Jitter 
7 
* 


ps rms 


DIGITAL 
OUTPUTS 
CL = 15pF 
Logic Family 
TTUHCT 
Compatible 
CMOS 
TTUHCT 
Compatible 
CMOS 


Logic Coding 
Straight 
Offset 
Binary 
Straight 
Offset 
Binary 


High Output Vohage, VOH 
+2.4 
LVoo 
* 
* 
V 


Low Output 
VoHage, 
VOl 
+0.4 
* 
V 
3·Stale Enable Time 
OE= 
L 
20 
40 
* 
* 
ns 
3-State 
Disable Time 
OE = H 
18 
10 
* 
* 
ns 
OE Internal Pull-Down 
to Gnd 
50 
* 
kQ 
Power-Down 
Enable TIme 
Pwrdn = L 
133 
* 
ns 


Power-Down 
Disable Time 
Pwrdn = H 
18 
* 
ns 


Power-Down 
Internal Pull·Down 
to Gnd 
50 
* 
kQ 


ACCURACY 
Gain Error 
Full 
0.5 
1 
%FS 
Input Offset Errori4j 
Fuil 
1.4 
* 


%FS 
Power Supply Rejection (Gain) 
dVs=±5% 
Full 
42 
56 
* 
* 
dB 


Power Supply Rejection (Offset) 
6.Vs=±S% 
Full 
42 
68 
* 
* 
dB 
Extemal REFT Voltage Range 
Full 
REFB +0.5 
+3.25 
Vs-o·8 
* 


+4 
* 
V 


Extemal REFB Voltage Range 
Full 
+0.8 
+2.25 
REFT -0.5 
* 


+2 
* 
V 
Reference 
Input Resistance 
REFT to REFB 
4 
* 
kQ 


The information provided herein is believed to be reliable; however. BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility 


for the use of this information, and all use of such information shall be entirely at the users own risk. Prices and specifications are subject to change without notice. No patent rights 
or licenses to any of the circuits described herein are implied or granted to any third party. BURR· BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life 
support devices and/or systems. 
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SPECIFICATIONS (CONT) 


ADS902E 


1Vp-p 
2Vp-p 
N 
PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
0 


POWER SUPPLY REQUIREMENTS 
Q) 


Supply Voltage: +Vs 
Full 
+4.25 
+5.0 
+5.25 
* 
* 


:;: 
V 
en 


Supply Current 
+ls 
Full 
28 
* 
mA 
C 
Power Dissipation 
Full 
140 
160 
:;: 
:;: 
mW 
<t 
Power Dissipation 
(Power Down) 
Full 
15 
* 
mW 


Thermal 
Resistance, 
9JA 


j 


28-Pin SSOP 
50 
* 


'CIW 
2 
:;: Specification 
same as 1Vp-p. 


+vs, 
Analog 
+0.3V 
Logic Input. 
. 
+Vs +O.3V 
Case Temperature 
+100°C 
Junction Temperature.. 
. 
+150°C 
Storage Temperature 
+150°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!11 
RANGE 


ADS902E 
28-Pin SSOP 
324 
-40'C 
to +85'C 


PIN CONFIGURATION 


Top View 
SSOP 


+Vs 
28 
+Vs 


LVoo 
IN 


(LSB) Bit 10 
CM 


Bit9 
LnBY 


Bit8 
REFB 


Bit7 
NC 


Bit6 
REFT 
ADS902 
BitS 
LpBY 


Bit4 
GND 


Bit3 
GND 


Bit2 
+Vs 


(MSB) Bit 1 
Pwrdn 


GND 
OE 


GND 
14 
15 
CLK 


BURR-BROWNoII 
IE:lE:lI 
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A 
ELECTROSTATIC 
J..J!/i,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
+Vs 
Analog Supply 


2 
LVoo 
Output Logic Driver Supply Voltage 


3 
Bit 10 
Data Bit 10 (DO, LSB) 


4 
Bit 9 
Data Bit 9 (Dl) 


5 
Bit 8 
Data Bit 8 (D2) 


6 
Bit 7 
Data Bit 7 (D3) 


7 
Bit 6 
Data Bit 6 (D4) 


8 
Bit 5 
Data Bit 5 (D5) 


9 
Bit 4 
Data Bit 4 (D6) 


10 
Bit 3 
Data Bit 3 (D7) 


11 
Bit 2 
Data Bit 2 (D8) 
12 
Bit 1 
Data Bit 1 (D9. MSB) 
13 
GND 
Analog Ground 


14 
GND 
Analog Ground 
15 
CLK 
Convert Clock Input 


16 
OE 
Output Enable, Active Low 


17 
Pwrdn 
Power Down Pin 
18 
+Vs 
Analog Supply 


19 
GND 
Analog Ground 


20 
GND 
Analog Ground 
21 
LpBy 
Positive Ladder Bypass 


22 
REFT 
Top Reference 


23 
NC 
No Connection 
24 
REFB 
Bottom Reference 


25 
LnBy 
Negative 
Ladder Bypass 


26 
CM 
Common-Mode 
Voltage Output 
27 
IN 
Analog Input 


28 
+Vs 
Analog Supply 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


lCONV 
Convert 
Clock Period 
33 
100~s 
ns 
tL 
Clock Pulse Low 
15.5 
16.5 
ns 


tH 
Clock Pulse High 
15.5 
16.5 
ns 
to 
Aperture 
Delay 
2 
ns 
t, 
Data Hold Time, CL = OpF 
4 
ns 
12 
New Data Delay Time, CL = 15pF max 
12 
ns 
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S;Dle'O~~N 
a-Bit, 30MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
+3V TO +5V SUPPLY OPERATION 
• INTERNAL REFERENCE 


• 
SINGLE-ENDED 
INPUT RANGE: 1V to 2V 


• 
LOW POWER: 66mW at +3V 


• 
HIGH SNR: 46dB 


• 
LOW DNL: O.4LSB 


• 
28-LEAD SSOP PACKAGE 


The ADS930 
is a high speed 
pipelined 
analog-to- 
digital 
converter 
specified 
to operate 
from nominal 
+3V or +5V power supplies with tolerances 
of up to 
10%. This complete 
converter 
includes a high band- 
width 
tracklhold, 
a 8-bit quantizer 
and an internal 
reference. 


The ADS930 
employs 
digital 
error correction 
tech- 
niques to provide 
excellent 
differential 
linearity 
for 
demanding 
imaging 
applications. 
Its low distortion 
and high 
SNR 
give 
the extra 
margin 
needed 
for 
telecommunications, 
video and test instrumentation 
applications. 


This high performance 
AID converter 
is specified 
for 
performance 
at a 30MHz sampling rate. The ADS930 
is available 
in a 28-lead 
SSOP package. 


• 
BATIERY 
POWERED 
EQUIPMENT 


• 
CAMCORDERS 


• 
PORTABLE 
TEST EQUIPMENT 


• 
COMPUTER 
SCANNERS 


• 
COMMUNICATIONS 


2V 
f\J 
IN 


1V 


BURR 
- BROWNe 
,EII3, 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS930E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
8 
Bits 
Specified Temperature 
Range 
Ambient Air 
-40 
+85 
·C 


ANALOG 
INPUT 
Differential Full Scale Input Range 
0.5Vp-p 
1.25 
1.75 
V 


Single-Ended 
Full Scale Input Range 
lVp-p 
1.0 
2.0 
V 
Common-mode 
Voltage 
1.5 
V 
Analog Input Bias Current 
1 
~A 
Input Impedance 
1.25115 
Mn II pF 


DIGITAL 
INPUTS 
Full 
Logic Family 
TTUHCT 
Compatible 
CMOS 
High Input Voltage, V,H 
2.0 
Voo 
V 
Low Input Voltage, VIL 
0.8 
V 
High Input Current, 
IIH 
±10 
~ 


Low Input Current, 
III 
±10 
~ 
Input Capacitance 
5 
pF 


CONVERSION 
CHARACTERISTICS 
Start Conversion 
Rising Edge of Convert Clock 
Sample Rate 
Full 
10k 
20M 
Samplesls 
Data Latency 
5 
Clk Cye 


DYNAMIC 
CHARACTERISTICS 


Differential 
Linearity Error 
t = 500kHz 
Largest Gode Error 
Full 
±O.4 
±1 
LSB 


f = 12MHz 
Largest Gode Error 
Full 
±OA 
±1 
LSB 
No Missing Codes 
Full 
Guaranteed 


Integral Nonlinearity 
Error, f = 500kHz 
Full 
±1.0 
±2.5 
LSB 
Spurious Free Dynamic Range(l) 


f = 500kHz (-ldBFS 
input) 
Full 
46 
51 
dBFS(2) 


f = 12MHz (-ldB 
input) 
Full 
46 
50 
dBFS 
Two-Tone 
Intermodulation 
Distortion(3) 


f = 3AMHz 
and 3.5MHz (-7dBFS each tone) 
54 
dBc 


Signal-Io-Noise 
Ratio (SNR) 
f = 500kHz (-1dBFS 
input) 
Full 
44 
46 
dB 
f = 12MHz (-1dBFS 
input) 
Full 
44 
46 
dB 


SignaI4o-(Noise 
+ Distortion) 
(SINAD) 
f = 500kHz (-1dBFS 
input) 
Full 
43 
45 
dB 
f = 3.58MHz (-1dBFS 
input) 
Full 
42 
45 
dB 


f = 12MHz (-1dBFS 
input) 
Full 
42 
45 
dB 
Differential 
Gain Error 
NTSC, PAL 
2.3 
% 


Differential 
Phase Error 
NTSC, PAL 
1 
degrees 
Output Noise 
Input Grounded 
0.2 
LSBs rms 
Aperture 
Delay Time 
2 
ns 
Aperture Jitter 
7 
ps rms 
Analog Input Bandwidth 
Small Signal 
-2OdBFS 
Input 
350 
MHz 
Full Power 
OdBFS Input 
100 
MHz 


Overvoltage 
Recovery Time(4) 
2 
ns 


DIGITAL 
OUTPUTS 
CL = 15pF 
Logic Family 
TTllHCT 


Logic Coding 
Straight Offset Binary 
High Output Voltage, VOH 
+2.4 
LVoo 
V 
Low Output Voltage, VOL 
0.4 
V 
3-8tate 
Enable Time 
OE = L 
20 
40 
ns 


3-8tate 
Disable Time 
OE =H 
2 
10 
ns 


Internal Pull-Down 
50 
kn 


Power-Down 
Enable Time 
PwrDn = L 
133 
ns 


Power-Down 
Disable Time 
PwrDn = H 
18 
ns 


Internal Pull-Down 
50 
kn 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 
(CONT) 


ADS930E 


PARAMETER 
CONDITIONS 
TEMP 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 


Gain 
Error 
Full 
5.9 
10 
%FS 


Input Offset 
Referred 
to Ideal Midscale 
Full 
±10 
±60 
mV 


Power 
Supply 
Rejection 
(Gain) 
6.Vs=+10% 
Full 
42 
56 
dB 
Power Supply Rejection (Offset) 
Full 
42 
56 
dB 


Internal 
Positive 
Reference 
Voltage 
Full 
+1.75 
V 


Internal 
Negative 
Reference 
Voltage 
Full 
+1.25 
V 


POWER SUPPLY 
REQUIREMENTS 


Supply Voltage: +Vs 
Operating 
Full 
+2.7 
+3.0 
+5.25 
V 


Supply 
Current: 
+Is 
Operating, 
+3V 
Full 
22 
mA 
Power 
Dissipation 
Operating, 
+3V 
Full 
66 
84 
mW 


Operating, 
+5V 
Full 
168 
mW 
Power Dissipation 
(Power 
Down) 
Operating, 
+3V 
Full 
10 
mW 
Operating, 
+5V 
Full 
15 
mW 


Thermal 
Resistance, 
6JA 


28·Lead SSOP 
50 
'elW 


NOTES: 
(1) Spurious 
Free Dynamic 
Range 
refers to the magnitude 
of the largest harmonic. 
(2) dBFS 
means dB relative to full scale. (3) Two-tone 
intermodulation 


distortion 
is referred 
to the largest fundamental 
tone. This number 
will be 6dB higher if it is referred 
to the magnitude 
of the two-tone 
fundamental 
envelope. 
(4) No 
MRolioverM of bits. 


A 
ELECTROSTATIC 
J.lii». DISCHARGE SENSITIVITY 


+Vs" 
+6V 
Analog 
Input 
. 
+Vs +O.3V 


Logic Input 
+Vs +O.3V 
Case 
Temperature 
+1OOOC 


Junction Temperature 
+150"C 


Storage 
Temperature 
+ 150"C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


ADS930E 
28-Lead SSOP 
324 
-40°C 
to +85°C 
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PIN DESCRIPTIONS 
PIN CONFIGURATION 


Top View 
SSOP 


+VS 
28 
+Vs 


LVOD 
+IN 


NC 
CM 


lnBy 


lSB 
Bit 8 
iN 


Bit 7 
1VAEF 


Bit 6 
NC 


ADS930 


Bit 5 
LpBy 


Bil4 
GND 


Bil3 
GND 


Bit2 
+Vs 


MSB Bit 1 
Pwrdn 


GND 
5E 


GND 
14 
15 
ClK 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
+Vs 
Analog Supply 


2 
LVOD 
Output 
Logic Driver Supply Voltage 


3 
NC 
No Connection 


4 
NC 
No Connection 


5 
Bit 8 (lSB) 
Data Bit 8 (07) 


6 
Bit 7 
Data Bit 7 (06) 


7 
Bil6 
Data Bit 6 (05) 


8 
Bit 5 
Data Bil 5 (04) 


9 
Bit 4 
Data Bit 4 (03) 


10 
Bit 3 
Data Bit 3 (02) 


11 
Bit 2 
Data Bit 2 (01) 


12 
Bit I(MSB) 
Data Bit 1 (DO) 


13 
GND 
Analog 
Ground 


14 
GND 
Analog 
Ground 


15 
ClK 
Convert Clock Input 


16 
DE 
Output 
Enable, 
Active Low 


17 
Pwrdn 
Power 
Down 
Pin 


18 
+Vs 
Analog Supply 


19 
GND 
Analog 
Ground 


20 
GND 
Analog 
Ground 


21 
lpBy 
Positive 
Ladder 
Bypass 


22 
NC 
No Connection 


23 
1VAEF 
1V Reference 
Output 


24 
iN 
Complementary 
Input 


25 
LnBy 
Negative 
Ladder 
Bypass 


26 
CM 
Common-Mode 
Voltage Output 


27 
+IN 
Analog Inpul 


28 
+Vs 
Analog Supply 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teONV 
Convert 
Clock 
Period 
33 
100~s 
ns 
tL 
Clock 
Pulse Low 
15.5 
16.5 
ns 
tH 
Clock Pulse High 
15.5 
16.5 
ns 
10 
Aperture 
Delay 
2 
ns 
t, 
Data Hold Time, CL = OpF 
3.9 
ns 
t, 
New Data Delay Time. Ct. = 15pF max 
12 
ns 
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Slpee"lbJC&'S"N a-Bit, 30MHz Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
+2.7V TO +5.5V SUPPLY OPERATION 


• 
LOW POWER: 69mW at +3V 


• 
ADJUSTABLE 
FULL SCALE RANGE WITH 
EXTERNAL 
REFERENCE 


• 
NO MISSING CODES 


• 
POWER DOWN 


• 
28-LEAD SSOP PACKAGE 


The ADS931 
is a high 
speed 
pipelined 
analog-to- 
digital 
converter 
that is specified 
to operate 
from 
standard +5V or +3V power supplies. This converter 
includes 
a high bandwidth 
tracklhold 
and an 8-bit 
quantizer. The performance 
is specified with a single- 
ended input range of IV to 2V when operating 
off of 
a +3V supply. This device 
also allows for standard 
input ranges 
such as 2V to 4V or 2V to 3V, when 
operating on +5V supplies. The full scale input range 
is set by an external reference. 


The ADS931 
employs 
digital error correction 
tech- 
niques to provide 
excellent 
differential 
linearity 
for 
demanding imaging applications. Its low distortion and 
high SNR give the extra margin needed for telecom- 
munications, 
video and test instrumentation 
applica- 
tions. This high performance 
NO converter 
is speci- 
fied for performance 
at a 30MHz sampling rate. The 
ADS931 is available in a 28-Lead SSOP package. 


• 
BATIERY 
POWERED 
EQUIPMENT 


• 
CAMCORDERS 


• 
PORTABLE 
TEST EQUIPMENT 


• 
DIGITAL CAMERAS 


• 
COMMUNICATIONS 


ADS931E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
8 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
Ambient Air 
-40 
to +85 
°C 


ANALOG 
INPUT 


Specified 
Full Scale Input Aange(l) 
1Vp-p 
+1.0 
+2.0 
V 
Common-mode 
Voltage 
+1.5 
V 
Analog Input Bias Current 
1 
~A 


Input Impedance 
1.25115 
MQ II pF 


DIGITAL 
INPUTS 


Logic Family 
TIUHCT 
Compatible 
CMOS 
High Input Voltage, V,H 
+2.0 
LVoo 
V 
Low Input Voltage, V1L 
+0.8 
V 
High Input Current, 
IIH 
±10 
~ 
Low Input Current, 
IlL 
±10 
~ 
Input Capacitance 
5 
pF 


CONVERSION 
CHARACTERISTICS 


Start Conversion 
Rising Edge of Convert Clock 
Sample Rate 
10k 
30M 
Samplesls 
Data Latency 
5 
Clk Cycles 


DYNAMIC 
CHARACTERISTICS 


Differential 
Linearity Error 
Vs = +3V and +SV 
f = 500MHz 
±D.7 
±1.0 
LSB 


f = 12.5MHz 
±D.7 
LSB 
No Missing Codes 
Vs = +3V and +5V 
Guaranteed 
Integral Nonlinearity 
Error, f = 500kHz 
Vs = +3V and +SV 
±1.0 
±2.5 
LSB 
Spurious 
Free Dynamic Range(2) 
Vs = +3V and +5V 
f = 500kHz (-1 dBFS input) 
49 
dBFS(3) 


f = 12.5MHz (-1 dBFS input) 
43 
49 
dBFS 
Two-Tone 
Intermodulation 
Distortion(4) 


f = 3.6MHz and 3.5MHz (-7dBFS each tone) 
54 
dBFS 
Signal-to-Noise 
Ratio (SNR) 
Vs = +3V and +SV 
f = 500kHz (-ldBFS 
input) 
48 
dB 
f = 12.5MHz (-ldBFS 
input) 
44 
48 
dB 
Signal-to-(Noise 
+ Distortion) 
(SINAD) 
Vs = +3V and +SV 
f = 500kHz (-ldBFS 
input) 
45 
dB 
f = 12.5MHz (-ldBFS 
input) 
40 
45 
dB 
Effective Number of Bits 
f = 12MHz(5) 
7.2 
Bits 
Differential Gain Error 
NTSC, PAL 
2.3 
% 


Differential 
Phase Error 
NTSC, PAL 
1 
degrees 
Output Noise 
Input AC-Grounded 
0.2 
LSBs rms 
Aperture Delay Time 
2 
ns 
Aperture Jitter 
7 
ps rms 
Analog Input Bandwidth 


Small Signal 
-20dBFS 
Input 
350 
MHz 


Full Power 
OdBFS Input 
100 
MHz 
Overvoltage 
Recovery Time{6) 
2 
ns 


DIGITAL 
OUTPUTS 
CL = 15pF 


Logic Family 
TIUHCT 
Compatible 
CMOS 


Logic Coding 
Straight Offset Binary 
High Output Voltage, V"" 
2.4 
Voo 
V 
Low Output Voltage, VOL 
0.4 
V 
3·State Enable Time 
DE = L 
20 
40 
ns 
3·State Disable Time 
DE= 
H 
2 
10 
ns 


Internal Pull· Down 
50 
kQ 
Power· Down Enable Time 
Pwrdn = L 
133 
ns 
Power-Down 
Disable Time 
Pwrdn = H 
18 
ns 
Internal Pull·Down 
50 
k!l 


ACCURACY 
Vs = +3V and +SV 
Gain Error 
2.4 
3.5 
%FS 


Input OffseW) 
Referred to Ideal Midscale 
±B.5 
±25 
mV 
Power Supply Rejection (Gain) 
Ii Vs = +10% 
42 
75 
dB 
Extemal 
REFT Voltage Range 
REFB +0.5 
2 
Vs-o·8 
V 


Extemal 
REFB Voitage Range 
0.8 
1 
REFT -0.5 
V 
Reference 
Input ResIstance 
4 
k!l 
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(USA Only) 


SP~ECIFICATIONS(CONT) 


At TA = full specified temperature 
range unless otherwise noted. +Vs = LVOD= +3V, specified single-ended 
input (IV to 2V) and sampling rate = 30M Hz, unless 
otherwise specified. The input range is 2.25V to 3.25V when specified for +SV operation. 


ADS931E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 
Supply Voltage: +VS 
Operating 
+2.7 
+3.0 
+5.5 
V 
Supply Current: +Is 
Vs = +3V 
23 
29 
mA 
Power Dissipation 
Vs = +3V 
69 
87 
mW 
Vs = +SV 
154 
mW 
Power Dissipation 
(Power Down) 
Vs = +3V 
10 
mW 
Vs = +5V 
15 
mW 
Thermal Resistance, 
6JA 
28-Lead SSOP 
50 
"e1W 


NOTES: (1) The single-ended 
input range is set by REFS and REFT values. (2) Spurious Free Dynamic Range refers to the magnitude 
of the largest harmonic. 


(3) dBFS is dB relative to lull scale. (4) Two-tone inlermodulation 
distortion is referred to as the largest lundamental 
tone. (5) Based on (SINAD -1.76)/6.02. 
(6) No 


"Rollover" of bits. (7) Offset deviation from ideal negative full scale. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


+Vs" 
+6V 
Analog Input 
Hl.3V) 
to (+Vs +0.3V) 
Logic Input .. 
. 
(-o.3V) to (+Vs +0.3V) 
Case Temperature 
+100°C 
Junction Temperature.. 
. 
+1500C 
Storage Temperature 
+1500C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handbng 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


ADS931E 
28-Lead SSOP 
324 
-40°C to +85°C 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 
PIN CONFIGURATION 


Top View 
SSOP 


+Vs 
28 
+Vs 


LVoo 
IN 


NC 
CM 


NC 
LnBy 


B~8 (LSB) 
REFB 


Bit7 
NC 


Bit6 
REFT 
ADS931 
BitS 
LpBy 


Bit 4 
GND 


Bit3 
GND 


Bit2 
+Vs 


Bit1 (MSB) 
Pwrdn 


GND 
OE 


GND 
14 
15 
CLK 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
+Vs 
Analog Supply 


2 
LVoo 
Output 
logic 
Driver 
Supply 
Voftage 


3 
NC 
No Connection 


4 
NC 
No Connection 


5 
Bit 8 (LSB) 
Data Bit 8 (07) 
LSB 


6 
B~ 7 
Data Bit 7 (06) 


7 
B~ 6 
Data B~ 6 (05) 


8 
B~ 5 
Data B~ 5 (04) 


9 
Bit 4 
Data B~ 4 (03) 


10 
B~ 3 
Data B~ 3 (02) 


11 
Bit 2 
Data Bit 2 (01) 


12 
Bit 1 (MSB) 
Data Bit 1 (DO) MSB 


13 
GND 
Analog Ground 


14 
GND 
Analog 
Ground 


15 
CLK 
Convert Clock Input 


16 
OE 
Output 
Enable, 
Active Low 
17 
Pwrdn 
Power 
Down 
Pin 


18 
+Vs 
Analog Supply 


19 
GND 
Analog 
Ground 


20 
GND 
Analog Ground 


21 
LpBy 
Positive 
Ladder 
Bypass 


22 
REFT 
Reference 
Voltage 
Top 


23 
NC 
No Connection 


24 
REFB 
Reference 
Voltage 
Bottom 


25 
LnBy 
Negative 
Ladder 
Bypass 
26 
CM 
Common-Mode 
Pin 


27 
IN 
Analog Input 


28 
+Vs 
Analog Supply 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


teoNv 
Convert Clock Period 
33 
100~s 
ns 
tL 
Clock 
Pulse Low 
15.5 
16.5 
ns 
tH 
Clock 
Pulse 
High 
15.5 
16.5 
ns 
to 
Aperture Delay 
2 
ns 
t, 
Data 
Hold 
Time, 
CL = OpF 
3.9 
ns 
t, 
New Data Delay Time, CL = 15pF max 
12 
ns 
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PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


High Dynamic 
Range 
DELTA-SIGMA 
MODULATOR 


FEATURES 


• 
130dB DYNAMIC 
RANGE 


• 
FULLY 
DIFFERENTIAL 
INPUT 


• 
TWO-WIRE 
INTERFACE 


• 
INTERNAUEXTERNAL 
REFERENCE 


• 
ON CHIP SELF-CALIBRATION 


APPLICATIONS 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
INSTRUMENTATION 


• 
SMART TRANSMITTERS 


• 
PORTABLE 
INSTRUMENTS 


• 
WEIGH 
SCALES 


• 
PRESSURE 
TRANSDUCERS 


The ADSI201 
is a precision, 
130dB dynamic 
range, 
delta-sigma 
(LU:) modulator 
operating 
from a single 


+5V supply. The differential 
inputs are ideal for direct 
connection 
to transducers 
or low level signals. With 


the appropriate 
digital filter and modulator 
rate, the 
device can be used to achieve 24-bit analog-to-digitaI 
(AID) 
conversion 
with no missing 
codes. 
Effective 


resolution of 20-bits can be maintained 
up to a sample 
rate of IkHz with a modulator 
rate of 320kHz. 


The ADSI201 
is designed 
for use in high resolution 
measurement 
applications 
including 
smart transmit- 
ters, industrial process control, weigh scales, chroma- 
tography, and portable instrumentation. 
It is available 
in a 16-lead sore package. 


Second·Order 


LU: 


Modulator 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746·1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• 
FAXLine: 
(800) 
54U133 
(US/Canada 
Onry) 
• Cable: 
BBRCQRP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
543-6132 


jUe;j- 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ADS1201U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 


Input Voltage 
Rangel') 
0 
+5 
V 
With 
VB1AS(2) 
-10 
+10 
V 
Input Impedance 
4 
Mil 
Input Capacitance 
8 
pF 


Input Leakage 
Current 
5 
50 
pA 


SYSTEM 
PERFORMANCE 


Dynamic 
Range 
10Hz Bandwidth 
134 
dB 
60Hz Bandwidth 
.. 
TBD 
130 
dB 
1kHz Bandwidth 
120 
dB 


Integral 
Linearity 
Error 
60Hz Bandwidth 
±0.OO15 
%FSR 


1kHz Bandwidth 
±0.OO15 
%FSR 
Unipolar 
Offset 
Error<3) 
TBD 


Unipolar 
Offset 
Drift(4) 
1 
~VI·C 
Gain Error<3) 
TBD 


Gain Error Drift(4) 
1 
~V/·C 
Common~Mode 
Rejection 
At DC 
80 
100 
dB 


Power Supply 
Rejection 
60 
dB 


REFERENCE 
Internal 
Reference 
(REFoUT) 
2.4 
2.5 
2.6 
V 
Drift 
25 
ppm/"C 
Noise 
50 
~Vp·p 


Load Current 
Source 
or Sink 
1 
mA 


Output 
Impedance 
2 
il 


External 
Reference 
(REFIN) 
2.0 
3.0 
V 


Load Cu rrent 
2.5 
~A 


V BIAS 
Output 
Using Internal 
Reference 
3.15 
3.3 
3.45 
V 


Drift 
50 
ppmrc 


Load Current 
10 
mA 


DIGITAL 
INPUT/OUTPUT 


Logic Family 
TTL Compatible 
CMOS 


Logic Levels: 


V,H 
IIH = +5J.lA 
2.0 
DVoo+0.3 
V 
VIL 
I'L = +SJ.lA 
-0.3 
0.8 
V 
VOH 
IOH = 2 TTL Loads 
2.4 
V 
VOL 
IOL= 2 TTL loads 
0.4 
V 
MCLK Frequency 
TBD 
10 
MHz 


POWER 
SUPPLY 
REQUIREMENTS 


Power Supply Voltage 
Specified 
Performance 
4.75 
5.25 
V 
Supply 
Current 
Analog 
Cu rrent 
4 
mA 
Digital 
Current 
0.1 
mA 


Additional 
Analog 
Current 
with 
REFoUT 
Enabled 
No Load 
1.6 
mA 
VBIASEnabled 
No Load 
, 
mA 
Power Dissipation 
20 
TBD 
mW 
MCLK = 20kHz 
10 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
"C 


NOTES: (1) In order to achieve the converter's 
full-scale 
range, the input must be fully differential 
(A1NN= 2· 
REF1N- AINP). If the input is single-ended 
(A1NN 
or A1NP is held at a fixed voltage), 
then the full-scale 
range is one-half 
that of the differential 
range. (2) This range is set with external 
resistors 
and VB1AS 
(as described 
in the text). 
Other 
ranges are possible. 
(3) The on-board 
offset 
and gain calibration 
configurations 
can be used along with the appropriate 


software 
calibration 
algorithms 
to make these errors of the same order as the resolution 
of the converter. 
(4) Re-calibration 
can remove these 
errors. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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Analog Input: Current.. 
. 
±100mA, Momentary 


±10mA, Continuous 
Voltage 
.... AGND -<J.3V to AVoo +0.3V 
AVoo to DVoo.. 
. 
-<J.3V to 6V 
AVoo to AGND 
. 
-<J.3V to 6V 
DVoo to DGND 
. 
-<J.3V to 6V 
AGND to DGND . 
. 
±0.3V 


REF'N Vo~age to AGND.. 
. ... -<J.3V to AVoo +0.3V 
Digital Input Voltage to DGND . 
..-<J.3V to DVoo +O.3V 
Digital Output Voltage to DGND 
4:l.3V to DVoo +O.3V 


lead Temperature (soldering, 10s) 
+300°C 
Internal Power Dissipation 
SOOmW 


NOTE: (1) Stresses above those listed under ·Absolute Maximum Ratings· may 
cause permanent damage to the device. Exposure to absolute maximum 
conditions for extended periods may affect device reliability. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


ADS1201U 
16-Lead SOIC 
211 


AVoo 
16 
REF 


REFouT 


REF'N 


NIC 


ADS1201 


A1NP 


A1NN 


AGND 


VB1AS 8 
9 
BIAS 
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~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 
performance 
degradation 
to complete 
device failure. Burr- 
Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 
methods. 


PIN NO 
NAME 
DESCRIPTION 


1 
AVoo 
Analog Supply, +SV nominal. 


2 
REFoUT 
Internal Reference Voltage Output: +2.5V nominaL 


3 
REF1N 
Reference Voltage Input. 


4 
NIC 
Not Internally Connected. 
5 
A1NP 
Noninverting Input. 


6 
A1NN 
Inverting Input. 


7 
AGND 
Analog Ground. 
8 
VB1AS 
Bias Voltage Output, nominally +3.3V (with 
+2.SV reference). 


9 
BIAS 
Bias Voltage 
Enable 
Input (HIGH = enabled, 


LOW = disabled). 


10 
3AIN/OFF 
Gain/Offset 
Calibration Select Input (with CAl 


lOW; 
HIGH = gain configuration, lOW 
= offset 
configuration). 


11 
CAL 
Calibration Control Input (HIGH = normal 
operation, lOW 
= gain or offset calibration 
configuration). 


12 
DGND 
Digital Ground. 


13 
DVoo 
Digital Supply, +SV nominal. 


14 
MCLK 
Modulator Clock Input. 


15 
MOUT 
Modulator Output. 


16 
REF 
Internal Reference Voltage Enable Input (HIGH 
= enabled, 
LOW = disabled). 


BURR - BROWN® 
IEJEJI 
ADS1210 
ADS1211 


FEATURES 


• 
DElTA-SIGMA 
AID CONVERTER 


• 
24 BITS NO MISSING 
CODES 


• 
23 BITS EFFECTIVE 
RESOLUTION 
AT 10Hz 
AND 20 BITS AT 1000Hz 


• 
DIFFERENTIAL 
INPUTS 


• 
PROGRAMMABLE 
GAIN AMPLIFIER 


• 
FLEXIBLE 
SPI COMPATIBLE 
SSI 


INTERFACE 
WITH 2-WIRE 
MODE 


• 
PROGRAMMABLE 
CUT-OFF 
FREQUENCY 
UP TO 15.6kHz 


• 
INTERNAUEXTERNAL 
REFERENCE 


• 
ON CHIP SElF-CALIBRATION 


• 
ADS1211 
INCLUDES 
4 CHANNEL 
MUX 


APPLICATIONS 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
INSTRUMENTATION 


• 
BLOOD ANALYSIS 


• 
SMART TRANSMITIERS 


• 
PORTABLE 
INSTRUMENTS 


• 
WEIGH SCALES 


• 
PRESSURE 
TRANSDUCERS 


The 
ADSI210 
and 
ADSI211 
are precision, 
wide 
dynamic range, delta-sigma analog-to-digital converters 
with 24-bit resolution 
operating 
from a single +SV 
supply. 
The differential 
inputs 
are ideal for direct 
connection 
to transducers 
or low level voltage 
sig- 
nals. The delta-sigma 
architecture 
is used for wide 


dynantic range and to guarantee 
24 bits of no missing 
code performance. 
An effective 
resolution 
of 23 bits 


is achieved through the use of a very low-noise 
input 
amplifier 
at conversion 
rates up to 10Hz. Effective 
resolutions 
of 20 bits can 
be maintained 
up to a 
sample 
rate of IkHz through 
the use of the unique 
Turbo 
modulator 
mode of operation. 
The dynantic 


range of the converters 
is further increased by provid- 


ing a low-noise 
programmable 
gain amplifier 
with a 
gain range of I to 16 in binary steps. 


The ADSI210 
and ADSI211 
are designed 
for high 
resolution 
measurement 
applications 
in smart trans- 
ntitters, industrial process control, weigh scales, chro- 
matography 
and portable 
instrumentation. 
Both con- 


verters include a flexible synchronous 
serial interface 
which is SPI compatible 
and also offers a two-wire 
control mode for low cost isolation. 


The ADSI210 
is a single channel 
converter 
and is 
offered in both 18-pin DIP and 18-lead SOiC pack- 
ages. The ADS 1211 includes a 4 channel input multi- 
plexer and is available 
in 24-pin DIP, 24-lead SOlC, 


and 28-lead SSOP packages. 


SCLK 


SOlO 


SDOUT 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


or- 
ADS1210U, 
P/ADS1211U, 
P, E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
0 
or- 


ANALOG 
INPUT 
C\I 
Input Voltage Range(l) 
0 
+5 
V 
or- 


With 
V 81AS(2) 
-10 
+10 
V 
CJ) 


Input Impedance 
G = Gain, TMR = Turbo Mode Rate 
4/(G • TMR)13) 
MQ 
C 


Programmable 
Gain Amplifier 
User Programmable: 
1, 2, 4, 8, or 16 
1 
16 
<C 
Input Capacitance 
8 
pF 


Input Leakage Current 
At +25°C 
5 
50 
pA 
At TM1N 
to TMAX 
1 
nA 
2 I 
SYSTEMS 
PERFORMANCE 


Resolution 
24 
Bits 
No Missing Codes 
fOATA = 60Hz 
24 
Bits 
fOATA = 100Hz, TMR of 4 
24 
Bits 
CJ) 


fOATA = 250Hz, TMR of 8 
23 
Bits 
l- 


fDATA = 500Hz, TMR of 16 
24 
Bits 
Z 
fOATA = 1000Hz, TMR of 16 
23 
Bits 
W 
Integral Linearity 
fOATA 
= 60Hz 
±0.0015 
%FSR 
Z 
fOATA 
= 1DOOHz, 
TMR 
of 
16 
±0.0015 
%FSR 


Unipolar Offset Error(4) 
See Note 5 
0 
Unipolar Offset Drift(6) 
1 
~vrc 
Q. 


Gain 
Error(4) 
See Note 5 
:i!: 
Gain Error Drift(6) 
1 
~vrc 
Common-Mode 
Rejection 
At DC, +25"C 
100 
115 
dB 
0 
At DC, TM1N to TMA)( 
90 
115 
dB 
0 
50Hz, 
fOATA 
= SOHzm 
160 
dB 
60Hz, 
fOATA= 6OHz(7) 
160 
dB 
Z 
Normal-Mode 
Rejection 
50Hz, fOATA 
= 50Hz(7) 
100 
dB 
0 
60Hz, 
fOATA= 6OHz(7) 
100 
dB 
Output Noise 
See Typical 
Performance 
Curves 
i= 
Power Supply Rejection 
DC, 50Hz, and 60Hz 
65 
dB 


VOLTAGE 
REFERENCE 
CJ) 


Internal Reference 
(REFouT) 
2.4 
2.5 
2.6 
V 
~ 
Drift 
25 
ppm?C " 


Noise 
. 
50 
"Vp-p 
Load Current 
Source or Sink 
1 
mA 
0 


Output Impedance 
2 
Q 
<C 
External Reference 
(REFIN) 
2.0 
3.0 
V 
load 
Current 
2.5 
~ 
~ 
VBIAS 
Output 
Using Internal Reference 
3.15 
3.3 
3.45 
V 
Drift 
50 
ppm?C 
Ie( 


Load Current 
Source or Sink 
10mA 
C 
DIGITAL 
INPUT/OUTPUT 
Logic Family 
TTL Compatible 
CMOS 
CJ) 


Logic Level: (all except XIN) 
a: 
V'H 
IIH= +51JA 
2.0 
DVoo +0.3 
V 
W 
V" 
III = +SIJA 
-{).3 
0.8 
V 
VOH 
IOH = 2 TTL Loads 
2.4 
V 
l- 


v"'- 
1",- = 2 TTL Loads 
0.4 
V 
a: 


XIN Input Levels: VIH 
3.5 
DVoo +0.3 
V 
W 


V" 
-{).3 
0.8 
V 
> 
XIN Frequency 
Range (fxIN) 
0.5 
10 
MHz 
Z 
Output Data Rate (foATA) 
User Programmable 
2.4 
15,625 
Hz 
fXIN= 500kHz 
0.12 
781 
Hz 
0 
Data Format 
User Programmable 
Two's Complement 
0 
or Offset Binary 


SYSTEM 
CALIBRATION 
C 


Offset and Full~Scale Limits 
VFS = Full-Scale 
Differential Voltage(8} 
0.7 • (2 • REF,,.)IG 
< 
VFS 
- 
I Vas I 
Vas = Offset Differential 
Voltage(8) 
1.3 • (2 • REF'N)/G 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 


no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR·BROWN 
product for use in life support dev;ct3s and/or systems . 


•:U~;.N. 
------- 
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SPECIFICATIONS 
(CONT) 


All specifications 
T MIN to T MAX. AVoc = DVOD = +SV, fXIN = lOMHz, 
programmable 
gain amplifier setting of 1, Turbo Mode Rate of 1, REFouT disabled,VB1AS 
disabled, 


and external 
2.5V 
reference, 
unless otherwise 
specified. 


ADS1210U, 
P/ADS1211U, 
P, E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 
Power Supply Voltage 
4.75 
5.25 
V 


Power 
Supply 
Current: 
Analog 
Current 
2 
mA 


Digital Current 
3.5 
mA 
Additional 
Analog 
Current 
with 
REFouT Enabled 
1.6 
mA 
VS1AS Enabled 
No Load 
1 
mA 


Power 
Dissipation 
26 
40 
mW 


TMR of 16 
37 
60 
mW 


fX1N = 2.5MHz 
17 
mW 
fX1N= 2.5MHz, TMR 01 16 
27 
mW 
Sleep Mode 
11 
mW 


TEMPERATURE 
RANGE 


Specified 
-40 
+85 
'C 
Storage 
~O 
+125 
'C 


NOTES: 
(1) In order to achieve 
the converter's 
full-scale 
range, the input must be fully differential 
(~NN = 2· 
REF1N - 
A1NP). 
If the input is single-ended 
(A1NN or 


A1NP is fixed). 
then the full scale range 
is one-half 
that 01 the differential 
range. 
(2) This range is set with external 
resistors and VB1AS (as described 
in the text). 
Other ranges 
are possible. 
(3) Input impedance 
is higher with lower fxlN. (4) Applies 
after calibration. 
(5) After system 
calibration, 
these errors will be of the order 


of the effective 
resolution 
of the converter. 
Refer to the Typical 
Pertormance 
Curves 
which apply to the desired 
mode of operation. 
(6) Recalibration 
can remove 
these 
errors. 
(7) The specification 
also applies 
at fOATA/i, where 
i is 2, 3, 4, etc. (8) Voltages 
at the analog 
inputs must remain 
within AGND 
to AVoo. 


Analog 
Input: Current.. 
. 
±100mA, 
Momentary 


±10mA, 
Continuous 
Voltage. 
. 
AGND -Q.3V to AVoo +0.3V 
AVoo to DVoo 
-Q.3V to 6V 
AVoo to AGND . 
. -Q.3V to 6V 
DVoo to DGND 
-Q.3V to 6V 


AGND to DGND .. 
. 
±O.3V 


REF'N Voltage to AGND 
-Q.3V to AVoo +0.3V 


Digital Input Voltage to DGND . 
..-Q.3V to DVoo +0.3V 


Digital Output Voltage to DGND 
-Q.3V to DVoo +0.3V 


Lead Temperature 
(soldering, 
1Os) .. 
+300°C 


Power Dissipation 
(Any package) 
500mW 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


ADS1210P 
18-Pin 
Plastic DIP 
218 
-400(; to +85'C 
ADS1210U 
18-Lead SOIC 
219 
-400(; to +85'C 
ADS1211P 
24-Pin Plastic DIP 
243 
-400(; to +85'C 
ADS1211U 
24-Lead SOIC 
239 
-40°C 
to +85°C 
ADS1211E 
28-Lead SSOP 
324 
-40°C 
to +85'C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. 
Failure to observe proper handling and 
installation 
procedures 
can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 


performance 
degradation 
to complete 
device failure. Burr- 


Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 


methods. 
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A1NP 
18 
REF1N 


REFoUT 


AVoo 


MOOE 


ADS1210 
OROY 


SOOUT 


SOlO 


SCLK 


OGNO 
9 
10 
DVOD 
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SCLK 


SOlO 


SOOUT 


PIN NO 
NAME 
DESCRIPTION 


1 
AINP 
Noninverting 
Input. 


2 
A1NN 
Inverting Input. 


3 
AGNO 
Analog Ground. 


4 
VB1AS 
Bias Voltage 
Output, +3.3V 
nominal. 


5 
CS 
Chip Select Input. 


6 
OSYNC 
Control Input to Synchronize 
Serial Output Data. 


7 
X,N 
System 
Clock Input. 


8 
XcUT 
System 
Clock Output (for Crystal or Resonator). 


9 
OGNO 
Digital Ground. 


10 
DVDD 
Digital Supply, +SV nominal. 


11 
SCLK 
Clock InpuVOutput 
for serial data transfer. 


12 
SOlO 
Serial Data Input (can also function as Serial Data 
Output). 
13 
SOOUT 
Serial Data Output. 


14 
OROY 
Data 
Ready. 


15 
MOOE 
SCLK Control Input (Master = 1, Slave = 0). 


16 
AVoc 
Analog 
Supply, +SV nominal. 


17 
REFoUT 
Reference 
Output, +2.5V 
nominal. 


18 
REF'N 
Reference 
Input. 


For Immediate Assistance, Contact Your Local Salesperson 


ADS1211 
SIMPLIFIED 
BLOCK 
DIAGRAM 


AGND 
REFIN 
vBlAS 
X'N 
XcUT 


19 
21 


12 
DGND 


A'N1P 
13 
DVOD 
5 
A1N1N 
Micro Controller 


A'N2P 
2 


3 
Second-Order 
A,~N 
MUX 
AI: 
Third-Order 


A,~P 
24 
Modulator 
Digital Fiher 


A,~N 
1 


A'N4P 
22 


AlN4N 
23 
SCLK 
Modulator Control 
SOlO 


SDOUT 


DSYNC 
CS 
MODE 
DRDY 


REF1N 


REFoUT 


MODE 


DRDY 


PIN NO 
NAME 
DESCRIPTION 


1 
A,N3N 
Inverting Input Channel 3. 


2 
A,N2P 
Noninverting 
Input Channel 2. 


3 
A,N2N 
Inverting Input Channel 2. 


4 
A,N1P 
Noninverting 
Input Channel 
1. 


5 
A,N1N 
Inverting Input Channel 
1. 


6 
AGND 
Analog Ground. 


7 
VSIAS 
Bias Voltage Output, +3.3V nominal. 


8 
CS 
Chip Select Input. 


9 
DSYNC 
Control Input to Synchronize 
Serial Output Data. 


10 
X'N 
System Clock Input. 


11 
XcUT 
System Clock Output (for Crystal or Resonator). 
12 
DGND 
Digital Ground. 


13 
DVaD 
Digital Supply, +SV nominal. 


14 
SCLK 
Clock InpuVOutput for serial data transfer. 


15 
SOlO 
Serial Data Input (can also function as Serial Data 
Output). 


16 
SDOUT 
Serial Data Output. 


17 
DRDY 
Data Ready. 


18 
MODE 
SCLK Control Input (Master = 1, Slave = 0). 


19 
AVoo 
Analog Supply, +SV nominal. 


20 
REFOUT 
Reference 
Output: +2.5V nominal. 


21 
REF'N 
Reference 
Input. 


22 
A,N4P 
Noninverting 
Input Channel 4. 


23 
AlN4N 
Inverting 
Input Channel 4. 


24 
A1N3P 
Noninverting 
Input Channel 3. 
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PIN NO 
NAME 
DESCRIPTION 


1 
A.-3N 
Inverting Input Channel 3. 


2 
AlN2P 
Noninverting 
Input Channel 2. 


3 
A1N2N 
Inverting Input Channel 2. 


4 
A1N1P 
Noninverting 
Input Channel 
1. 


5 
A,N1N 
Inverting Input Channel 
1. 


6 
AGND 
Analog Ground. 


7 
VBIAS 
Bias Voltage Output, +3.3V nominal. 


8 
NIC 
Not Internally Connected. 


9 
NIC 
Not Internally Connected. 


10 
CS 
Chip Select Input. 


11 
DSYNC 
Control Input to Synchronize 
Serial Output Data. 1- 


12 
X,N 
System Clock Input. 


13 
XOUT 
System Clock Output (for Crystal or Resonator). 


14 
DGND 
Digital Ground. 


15 
DVOD 
Digital Supply, +5V normna!. 


16 
SCLK 
Clock InpuVOutput for serial data transfer. 


17 
SOlO 
Serial Data Input (can also function 
as Serial Data 
Output). 


18 
SDOUT 
Serial Data Output. 


19 
DRDY 
Data Ready. 


20 
NIC 
Not Internally Connected. 


21 
NIC 
Not Internally Connected. 


22 
MODE 
SCLK Control Input (Master = 1, Slave = 0). 


23 
AVoc 
Analog Supply, +SV nominal. 


24 
REFoUT 
Reference 
Output: +2.5V nominal. 


25 
REFIN 
Reference 
Input. 


26 
AlN4P 
Noninverting 
Input Channel 4. 


27 
A,N4N 
Inverting Input Channel 4. 


28 
A,N3P 
Noninverting 
Input Channel 3. 
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PATENTS 
PENDING 


www.burr-brown.comldalabook/ADS1212.hlml 


FEATURES 


• 
DELTA-SIGMA 
AID CONVERTER 


• 
22 BITS NO MISSING 
CODES 


• 
20 BITS EFFECTIVE 
RESOLUTION 
AT 10Hz 
AND 16 BITS AT 1000Hz 


• 
LOW POWER: 
1.4mW 


• 
DIFFERENTIAL 
INPUTS 


• 
PROGRAMMABLE 
GAIN AMPLIFIER 


• 
SPI COMPATIBLE 
SSI INTERFACE 


• 
PROGRAMMABLE 
CUT-OFF 
FREQUENCY 
UP TO 6.25kHz 


• 
INTERNAUEXTERNAL 
REFERENCE 


• 
ON CHIP SELF-CALIBRATION 


• 
ADS1213 
INCLUDES 
4 CHANNEL 
MUX 


APPLICATIONS 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
INSTRUMENTATION 


• 
BLOOD 
ANALYSIS 


• 
SMART 
TRANSMITTERS 


• 
PORTABLE 
INSTRUMENTS 


• 
WEIGH SCALES 


• 
PRESSURE 
TRANSDUCERS 


A1N1P 


A1N1N 


A1N2P 


A,,.2N 
A1NP 


A1N3P 
MUX 


A1NN 
AI~N 


A,N"P 


A,N"N 


ADS1213 
On y 


BURR-BROWNiII 
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The 
ADSI212 
and ADSI213 
are precision, 
wide 


dynamic range, delta-sigma analog-to-digital 
converters 
with 24-bit resolution 
operating 
from a single +5V 
supply. 
The differential 
inputs 
are ideal 
for direct 
connection 
to transducers 
or low level voltage 
sig- 
nals. The delta-sigma 
architecture 
is used for wide 


dynamic range and to guarantee 
22 bits of no missing 
code performance. 
An effective 
resolution 
of 20 bits 


is achieved through the use of a very low-noise 
input 
amplifier 
at conversion 
rates up to 10Hz. Effective 


resolutions 
of 
16 bits can be maintained 
up to a 
sample 
rate of 1kHz through 
the use of the unique 


Turbo 
modulator 
mode of operation. 
The dynamic 
range of the converters 
is further increased by provid- 


ing a low-noise 
programmable 
gain amplifier 
with a 
gain range of I to 16 in binary steps. 


The ADSI212 
and ADSI213 
are designed 
for high 
resolution 
measurement 
applications 
in smart trans- 
mitters, industrial process control, weigh scales, chro- 
matography 
and portable 
instrumentation. 
Both con- 
verters include a flexible synchronous 
serial interface 
which is SPI compatible 
and also offers a two-wire 
control mode for low cost isolation. 


The ADS 1212 is a single channel 
converter 
and is 


offered in both 18-pin DIP and 18-lead SOIC pack- 
ages. The ADSI213 
includes a 4 channel input multi- 


plexer and is available in 24-pin DIP, 24-lead SOIC, 
and 28-lead SSOP packages. 


SCLK 
5010 


SDOUT 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS1212U, 
P/ADS1213U, 
P, E 
- 
PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
N 
T"" 
ANALOG 
INPUT 
N 
Inpul Vollage 
Range(') 
0 
+5 
V 
T"" 


With v81,6,5(2) 
-10 
+10 
V 
en 
Input Impedance 
G = Gain, TMR = Turbo Mode Rate 
20/(G • TMR)(3) 
MQ 
C 


Programmable 
Gain Amplifier 
User Programmable: 
1, 2, 4, 8, or 16 
1 
16 
<C 
Input Capacitance 
5 
pF 


Input Leakage Current 
At +25°C 
5 
50 
pA 2J 


TM1N 
to TMAX 
1 
nA 


SYSTEMS 
PERFORMANCE 
No Missing Codes 
fOATA = 10Hz 
22 
Bits 


fOATA = 60Hz 
19 
Bits 


fDATA= 100Hz, TMR of 4 
21 
Bits 
en 


fDATA= 250Hz, TMR of 8 
20 
Bits 
I- 


fDATA= 500Hz, TMR of 16 
20 
Bits 
Z 
fDATA = 1000Hz, TMR of 16 
18 
Bits 
W 
Integral Linearity 
fOATA 
= 60Hz 
±0.0015 
%FSR 
·z 
fDATA= 1000Hz, TMR of 16 
±0.0015 
%FSR 
Unipolar Offset 
Error(4) 
See Note 5 
0 
Unipolar Offset Drift(6) 
1 
ppml°C 
c.. 


Gain 
Error(4) 
See Note 5 
:!: 
Gain Error Drift(6) 
4 
ppmJOC 
Common-Mode 
Rejection 
At DC. T MIN to TMAX 
90 
100 
dB 
0 
50Hz, 
fOATA 
= SOHz(7) 
160 
dB 
0 
60Hz, 
fOATA = 6OHz(7) 
160 
dB 


Normal-Mode 
Rejection 
50Hz, 
fOATA = SOHz(7) 
100 
dB 
Z 
60Hz, 
fOATA = 60Hz(7) 
100 
dB 
0 
Output Noise 
See Typical Performance 
Curves 


Power Supply Rejection 
DC, 50Hz, and 60Hz 
60 
dB 
t:: 
VOLTAGE 
REFERENCE 
Internal Reference 
(REFOUT) 
2.4 
2.5 
2.6 
V 
en 
Drift 
25 
ppmJOC 
~ 
Noise 
50 
~Vp·p " 


load 
Current 
Source or Sink 
1 
mA 
Output Impedance 
2 
Q 
0 
External Reference 
(REF1N) 
2.0 
3.0 
V 
<C 
load 
Current 
2.5 
~A 
VS1ASOutput 
Using Internal Reference 
3.15 
3.3 
3.45 
V 


~ 
Drift 
50 
ppmJOC 


load 
Current 
Source or Sink 
10mA 
~ 
DIGITAL 
INPUT/OUTPUT 
C 
logic 
Family 
TTL Compatible 
CMOS 
en 
logic 
level: 
(all except X1N) 
V,H 
I'H = +5!1A 
2.0 
DVoo +0.3 
V 
a: 
Vil 
III = +5!1A 
-0.3 
0.8 
V 
VOH 
IDH= 2 TTL Loads 
2.4 
V 
W 


VOL 
IOL= 2 TTL Loads 
0.4 
V 
I- 


XIN Input Levels: V IH 
3.5 
DVoo +0.3 
V 
a: 


V'L 
-0.3 
0.8 
V 
W 
XIN Frequency 
Range (fx1rJ 
0.5 
2.5 
MHz 
> 
Output Data Rate (fOATA) 
User Programmable 
and TMR = 1 to 16 
0.96 
6,250 
Hz 
fX1N= 500kHz 
0.48 
3,125 
Hz 
Z 
fX1N= 2.5MHz 
2.4 
15,625 
Hz 
0 
Data Format 
User Programmable 
Two's Complement 
0 
or Offset Binary 


SYSTEM CALIBRATION 
C 


Offset and Full-Scale 
limits 
VFS= Full-Scale 
Differential 
Voltage(8) 
0.7 • (2 • REF,,.)IG 
< 
VFS-I Vas 1 
Vos = Offset Differential 
Voltage(8) 
1.3 • (2 • REF,N)/G 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 10change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 
(CONT) 


ADS1212U, 
P/ADS1213U, 
P, E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 
Power Supply Voltage 
4.75 
5.25 
V 
Power Supply Current: 


Analog Current 
95 
IlA 
Digital Current 
185 
IlA 
Additional Analog Current with 
REFouT Enabled 
1.8 
mA 
VBIAS Enabled 
No Load 
1 
mA 
Power Dissipation 
At +25°C 
1.4 
mW 


TM1N 
to TMA)( 
1.8 
mW 
TMR of 16 
6 
8.5 
mW 


fXIN = 2.5MHz 
2.2 
mW 


fX1N= 2.5MHz, TMR of 16 
7.5 
mW 
Sleep Mode 
0.45 
mW 


TEMPERATURE 
RANGE 


Specified 
-40 
+85 
·C 


Storage 
~ 
+125 
·C 


NOTES: (1) In order to achieve the converter's 
full-scale 
range, the input must be fully differential 
(A1NN = 2· 
REFIN - AmP). If the input is single-ended 
(A1NN or 


A1NP is fixed), then the full scale range is one-half that of the differential 
range. (2) This range is set with external resistors and VB1AS 
(as described 
in the text). 


Other ranges are possible. (3) Input impedance 
is higher with lower fXIN0 (4) Applies after calibration. 
(5) After system calibration, 
these errors will be of the order 
of the effective resolution 
of the converter. 
Refer to the Typical Performance 
Curves which apply to the desired mode of operation. 
(6) Recalibration 
can remove 


these errors. (7) The specification 
also applies at foATA/i, where i is 2, 3, 4, etc. (8) Voltages at the analog inputs must remain within AGND to AVoo. 


Analog Input: Current.. 
. 
±100mA, Momentary 


±10mA, Continuous 
Voltage. 
.. AGND -(J.3V to AVoo +0.3V 
AVoo to DVoo.. 
.. 
-(J.3V to 6V 
AVoo to AGND 
.. 
-(J.3V to 6V 
DVoo to DGND.. 
.. 
-(J.3V to 6V 
AGND to DGND 
.. 
±0.3V 
REF'N Voltage to AGND.. 
.. 
-(J.3V to AVoo +0.3V 
Digital Input Voltage to DGND 
-(J.3V to DVoo +0.3V 
Digital Output Voltage to DGND 
-(J.3V to DVoo +0.3V 
Lead Temperature 
(soldering, 
10s).. 
. 
+300C'C 
Power Dissipation 
(Any package) 
500mW 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 


ADS1212P 
18-Pin Plastic DIP 
218 
-40°C 
to +85°C 
ADS1212U 
18-Lead SOIC 
219 
-4O"C to +85·C 


ADS1213P 
24-Pin Plastic 01P 
243 
-4O"C to +85·C 
ADS1213U 
24-Lead SOIC 
239 
-40°C 
to +85°C 
ADS1213E 
28-Lead SSOP 
324 
-40°C 
to +85°C 


A 
ELECTROSTATIC 
Jl».. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 
performance 
degradation 
to complete 
device failure. Burr- 
Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 
methods. 
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AGND 
AVoo 


16 


AINP 
18 
REF'N 


AINN 
REFoor 


AGND 
AVoc 


MODE 


CS 
ADS1212 
DRDY 


DSYNC 
SDOUT 


X,N 
SDIO 


SCLK 


DGND 
10 
DVoo 
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SCLK 


SDIO 


SDOUT 


PIN NO 
NAME 
DESCRIPTION 


1 
A,NP 
Noninverting 
Input. 


2 
A1NN 
Inverting 
Input. 


3 
AGND 
Analog Ground. 


4 
VBIAS 
Bias Voltage Output, +3.3V nominal. 


5 
CS 
Chip Select Input. 


6 
DSYNC 
Control Input to Synchronize 
Serial Output Data. 


7 
X,N 
System Clock Input. 


8 
XouT 
System Clock Output (for Crystal Dr Resonator). 


9 
DGND 
Digital 
Ground. 


10 
DVOD 
Digital 
Supply, 
+SV nominal. 


11 
SCLK 
Clock InpuVOutput 
for serial data transfer. 


12 
SDIO 
Serial Data Input (can also function as Serial Data 
Output). 


13 
SDOUT 
Serial Data Output. 


14 
DRDY 
Dala Ready. 


15 
MODE 
SClK 
Control Input (Master = 1, Slave = 0). 


16 
AVoo 
Analog Supply, +SV nominal. 


17 
REFoor 
Reference Output, +2.5V nominal. 


18 
REFIN 
Reference Input. 


AGND 


19 


A1N1P 
4 


A1N1N 
5 


A'N2P 
2 


A,~N 
3 
MUX 
AlN3P 
24 


A1N3N 
1 


AlN4P 
22 


A1N4N 
23 


Second-Order 


ilL 


Modulator 


TOP VIEW 
DIPISOIC 


A1N3N 
24 
A1N3P 


A'N2P 


A1N2N 


A1N1P 


A1N1N 


AGND 


ADS1213P 
ADS1213U 


CS 


DSYNC 


X'N 


XcUT 


DGND 
12 
13 
DVoo 


Instruction Re isler 
Command 
Register 


Data Output Register 
Offset Register 


Full-Scale Register 


SCLK 


SOlO 


SDOUT 


PIN NO 
NAME 
DESCRIPTION 


1 
A1N3N 
Inverting Input Channel 3. 


2 
A1N2P 
Noninverting 
Input Channel 2. 


3 
A,N2N 
Inverting Input Channel 2. 


4 
A1N1P 
Noninverting 
Input Channell. 


5 
A1N1N 
Inverting 
Input Channell. 


6 
AGND 
Analog Ground. 


7 
VS1AS 
Bias Voltage Output, +3.3V nominal. 


8 
CS 
Chip Select Input. 


9 
DSYNC 
Control Input to Synchronize 
Serial Output Data. 


10 
X'N 
System Clock Input. 


11 
Xoun 
System Clock Output (for Crystal or Resonator). 


12 
DGND 
Digital Ground. 


13 
DVaD 
Digital Supply, +SV nominal. 


14 
SCLK 
Clock InpuVOutput for serial data transfer. 


15 
SOlO 
Serial Data Input (can also function as Serial Data 
Output). 


16 
SDOUT 
Serial Data Output. 


17 
DRDY 
Data Ready. 


18 
MODE 
SCLK Control Input (Master = 1, Slave = 0). 


19 
AVoo 
Analog Supply, +5V nominal. 


20 
REFoUT 
Reference 
Output: +2.5V nominal. 


21 
REF1N 
Reference 
Input. 


22 
A,N4P 
Noninverting 
Input Channel 4. 


23 
A,~N 
Inverting Input Channel 4. 


24 
A1N3P 
Noninverting 
Input Channel 3. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
IE:II::l1 


BURR· BROWNe 
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PIN NO 
NAME 
DESCRIPTION 
.•... 


1 
A'N3N 
Inverting 
Input Channel 3. 
N 


2 
A'N2P 
Noninverting 
Input Channel 2. 
.•... 


3 
A,N2N 
Inverting Input Channel 2. 
N 
4 
A'N1P 
Noninverting 
Input Channel 
1. 
.•... 


5 
A,N1N 
Inverting Input Channel 
1. 
N 


6 
AGND 
Analog Ground. 
.•... 


7 
VBIAS 
Bias Voltage Output, +3.3V nominal. 
tJ) 


8 
NIC 
Not Internally Connected. 
C 


9 
NIC 
Not Internally Connected. 
< 
10 
CS 
Chip Select Input. 


11 
DSYNC 
Control Input to Synchronize 
Serial Output Data. 


i 


12 
X'N 
System Clock Input. 
2 
13 
XOUT 
System Clock Output (for Crystal or Resonator). 


14 
DGND 
Digital Ground. 


15 
DVoo 
Digital Supply, +5V nominal. 
tJ) 
16 
SCLK 
Clock Input/Output 
for serial data transfer. 
~ 
17 
SDIO 
Serial Data Input (can also function as Serial Data 
Z 
Output). 


18 
SDOUT 
Serial Data Output. 
W 


19 
DRDY 
Data Ready. 
Z 


20 
NIC 
Not Internally Connected. 
0 


21 
NIC 
Not Internally Connected. 
a. 


22 
MODE 
SCLK Control Input (Master = 1, Slave = 0). 
~ 
23 
AVoo 
Analog Supply, +5V nominal. 
0 
24 
REFOUT 
Reference 
Output: +2.5V nominal. 


25 
REFIN 
Reference 
Input. 
0 


26 
A,N4P 
Noninverting 
Input Channel 4. 
Z 
27 
A,N4N 
Inverting Input Channel 4. 
0 
28 
A'N3P 
Noninverting 
Input Channel 3. 
- 


BURR - BROWN® 
IElElI 
ADS1214 
ADS1215 


FEATURES 


• 
DELTA-SIGMA 
AID CONVERTER 


• 
22 BITS NO MISSING 
CODES 


.20 
BITS EFFECTIVE 
RESOLUTION 
AT 10Hz 
AND 16 BITS AT 1000Hz 


• 
INPUT RANGES: 
20mV to 320mV 


• 
TWO 200/-lA CURRENT 
SOURCES 


• 
LOW POWER: 
3mW 


• 
DIFFERENTIAL 
INPUTS 


• 
PROGRAMMABLE 
GAIN AMPLIFIER 


• 
ON CHIP SELF-CALIBRATION 


• 
ADS1215 
INCLUDES 
4 CHANNEL 
MUX 


APPLICATIONS 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
INSTRUMENTATION 


• 
BLOOD ANALYSIS 


• 
SMART TRANSMITTERS 


• 
PORTABLE 
INSTRUMENTS 


• 
WEIGH 
SCALES 


• 
PRESSURE 
TRANSDUCERS 


The ADSI214 
and ADSI215 
are precision, 
wide dy- 
namic range, delta-sigma 
analog-to-digital 
converters 
with 24-bit resolution 
operating 
from a single +5V 
supply. The differential inputs are ideal for direct con- 
nection to transducers or low level voltage signals. The 
delta-sigma architecture is used for wide dynamic range 
and to guarantee 
22 bits of no missing code perfor- 
mance. An effective resolution of 20 bits is achieved 
through the use of a very low-noise input amplifier at 
conversion rates up to 10Hz. Effective resolutions of 16 
bits can be maintained 
up to a sample rate of 1kHz 


through the use of the unique Turbo modulator mode of 
operation. The dynamic range of the converters is further 
increased by providing a low-noise programmable gain 
amplifier with a gain range of I to 16 in binary steps. 


The ADSI214 and ADSI215 are designed for high reso- 
lution measurement 
applications in smart transmitters, 


industrial process control, weigh scales, chromatography 
and portable instrumentation. Both converters include a 
flexible synchronous serial interface which is SPI com- 
patible and also offers a two-wire control mode for low 
cost isolation. 


The ADSI214 is a single channel converter and is offered 
in both 18-pin DIP and 18-lead SOIC packages. The 
ADS 1215 includes a 4 channel input multiplexer and is 
available in 24-pin DIP, 24-lead SOlC, and 28-lead SSOP 
packages. 


A1N1P 


A1N1N 


A1N2P 


A1N2N 


A1N3P 


A1N3N 


A1N4P 


A1N4N 


BURR-BROWNe 
113131 


SCLK 
SDIO 


SDOUT 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ADS1214U, 
P/ADSI215U, 
P, E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
o:::t 
.•... 


ANALOG 
INPUT 
C\I 


Input Voltage Range(l) 
0 
320 
mV 
.•... 


Input Impedance(2j 
G = Gain, TMR = Turbo Mode Rate 
TBD 
MQ 
en 


Programmable 
Gain Amplifier 
User Programmable: 
1, 2, 4, 8, or 16 
1 
16 
C 
Input Capacitance 
TBD 
pF 
c:r: 


Input Leakage Current 
At +25°C 
5 
50 
pA 


TM1N to TMAX 
1 
nA 


SYSTEMS 
PERFORMANCE 
2 I 
No Missing Codes 
'DATA 
= 10Hz 
22 
Bits 


fOATA = 60Hz 
19 
Bits 


fDATA = 1DOHz, TMR of 4 
21 
Bits 
en 
fDATA = 250Hz, TMA of 8 
20 
Bits 


IDATA = 500Hz, TMR of 16 
19 
Bits 
I- 


fOATA 
= 1DOOHz, 
TMR 
of 
16 
18 
Bits 
Z 


Integral Linearity 
fOATA 
= 60Hz 
±0.0015 
%FSR 
W 
IDATA = 1000Hz, TMR of 16 
±0.0015 
%FSR 
Z 
Unipolar Offset 
Error(3) 
See Note 4 


Unipolar Offset Drift(5) 
1 
ppmrC 
0 


Gain 
Error(3) 
See Note 4 
a- 


Gain Error Drift(5) 
4 
ppm/oC 
:E 
Common-Mode 
Rejection 
At DC, T MIN to T MAX 
90 
100 
dB 
50Hz, 
'DATA 
= 50Hz(6) 
160 
dB 
0 


60Hz, fDATA = 60Hz(6) 
160 
dB 
0 
Normal-Mode 
Rejection 
50Hz, fOATA = 50Hz(6) 
100 
dB 
60Hz, fOATA = 60Hz(6) 
100 
; 
dB 
Z 


Output Noise 
See Typical Performance 
Curves 
0 
Power Supply Rejection 
DC, 50Hz, and 60Hz 
TBD 
dB 


VOLTAGE 
REFERENCE 
i= 
External Reference 
REF1N+ 
- 
REF1N_ 
1.0 
2.5 
5.0 
V 
en 
Common-Mode 
Range 
0.5 
2.5 
4.5 
V 
Common-Mode 
Rejection 
Al DC 
100 
dB 
::;) 


60Hz, fOATA = 60Hz(7) 
100 
dB 
" 


Load Current 
100 
nA 
Current Source 
0 


Output Current 
200 
~A 
c:r: 


Output Current Accuracy 
TBD 
% 


~ 


Output Current Drift 
TBD 
TBD 
ppm/oC 
Output Current Match 
TBD 
1 
% 


DIGITAL 
INPUT/OUTPUT 
<c 


Logic Family 
TIL 
Compatible 
CMOS 
C 


Logic Level: (all except XIN) 
en 
V'H 
I'H = +5flA 
2.0 
DVoo+0.3 
V 


f, 
VIL 
III = +5flA 
-<J.3 
0.8 
V 
a: 


VOH 
IOH = 2 TTL Loads 
2.4 
V 
W 


VOL 
IOL = 2 TTL Loads 
0.4 
V 
I- 


X1N Input Levels: V1H 
3.5 
DVoo +0.3 
V 
a: 
VIL 
-<J.3 
0.8 
V 
X1N Frequency 
Range (fxIN) 
0.5 
2.5 
MHz 
W 


Output Data Rate (IDATA) 
User Programmable 
and TMR = 1 to 16 
2.4 
15,625 
Hz 
> 
fX1N = 500kHz 
0.48 
3,125 
Hz 
Z 


fX1N = 1MHz 
0.96 
6250 
Hz 
0 
Data Format 
User Programmable 
Two's Complement 


or Offset Binary 
0 


SYSTEM 
CALIBRATION 
C 
Offset and Full-Scale 
Limits 
VFS = Full-Scale 
Differential 
Voltage(7j 
TBD 
< 


VFS -I Vos I 
Vas = Offset Differential 
Voltage(7) 
TBD 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


jUii;;'j" 
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For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 
(CONT) 


All specifications 
T MIN to TMAX. 
AVoo = DVOD = +SV, fX1N = 2.5MHz, Programmable 
Gain Amplifier setting of 1, Turbo Mode Rate of 1, REF1N+ = 2.5V. 
REF1N- 
= OV, 


Reference 
Range 0 (2.5V), Buffer enabled, and internal current sources off, unless otherwise specified. 


ADS1214U. 
P/ADS1215U. 
p. E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
REQUIREMENTS 
Power Supply Voltage 
4.75 
5.25 
V 
Power Supply Current: 


Analog Current 
125 
~A 


Digital Current 
462 
~ 
Additional 
Analog Current with 
Buffer Enabled 
500 
~A 
Current Sources Enabled 
No Load 
1 
mA 
Power Dissipation 
At +25°C 
3 
mW 


TMINto TMAX 
TBD 
mW 


TMR of 16 
TBD 
TBD 
mW 


lx1N = 1MHz 
TBD 
mW 
lX1N= 1MHz, TMR ot 16 
TBD 
mW 


Sleep Mode 
0.45 
mW 


TEMPERATURE 
RANGE 


Specified 
-40 
+85 
·C 
Storage 
-60 
+125 
·C 


NOTES: (1) In order to achieve the converter's 
full-scale 
range, the input must be fully differential. 
If the input is single·ended 
(~NN or A1NP is fixed), then the full 


scale range is one-half that of the differential 
range. (2) Input impedance 
is higher with lower fXIN' (3) Applies after calibration. 
(4) These errors will be of the order 
of the effective resolution 
of the converter. 
Refer to the Typical Performance 
Curves which apply to the desired mode of operation. 
(5) Recalibration 
can remove 
these errors. (6) The specification 
also applies at foATA/i, where i is 2, 3, 4, etc. (7) Voltages at the analog inputs must remain within AGNO to AVoo' 


Analog Input: Current 
±100mA, Momentary 
±10mA, Continuous 


Voltage 
AGND - 0.3V to AVoo + 0.3V 
AVoo to DVoo 
-Q.3V to 6V 


AVoo to AGND 
-Q.3V to 6V 


DVoo to DGND 
-Q.3V to 6V 


AGND to DGND 
±0.3V 


REF'N Voltage to AGND 
-Q.3V to AVoo + 0.3V 


Digital Input Voltage to DGND 
-Q.3V to DVoo + 0.3V 


Digital Output Voltage to DGND 
-Q.3V to DVoo + 0.3V 


Lead Temperature 
(soldering, 
10s) 
+300"C 


Power Dissipation (Any package) 
500mW 


A 
ELECTROSTATIC 
J.liitia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits be handled with ap- 


propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


Electrostatic 
discharge 
can cause 
damage 
ranging 
from 


performance 
degradation 
to complete 
device failure. Burr- 
Brown Corporation recommends that all integrated circuits be 
handled 
and 
stored 
using 
appropriate 
ESD 
protection 


methods. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(1) 


ADS1214P 
18-Pin Plastic DIP 
218 
ADS1214U 
18-Lead SOIC 
219 


ADS1215P 
24·Pin Plastic DIP 
243 


ADS1215U 
24-Lead SOIC 
239 


ADS1215E 
28-Lead SSOP 
324 


PRODUCT 
PACKAGE 
TEMPERATURE 
RANGE 


ADS1214P 
18-Pin Plastic 01P 
-40°C 
to +85°C 


ADS1214U 
18-Lead SOIC 
-40·C 
to +85·C 
ADS1215P 
24·Pin Plastic 01P 
-40<>(; to +85°C 


ADS1215U 
24-Lead SOIC 
-40OC to +85·C 


ADS1215E 
28-Lead SSOP 
-4Q°C to +85°C 


BURR·BRQWN. 
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Second-Order 
,u 


Modulator 


ADS1214 
PIN CONFIGURATION 


Top View 
DIPISOIC 


A1NP 
18 
REF1N+ 


A1NN 


AGND 


11 


CS 
ADS1214 


12 


X,N 


XOUT 


DGND 
10 
DVDD 


•:U~~.N. 
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SCLK 


SDIO 


SDOUT 


PIN NO 
NAME 
DESCRIPTION 


1 
A1NP 
Noninverting 
Input. 


2 
AINN 
Inverting 
Input. 


3 
AGND 
Analog 
Ground. 


4 
11 
Current 
Source, 
200j.tA 
nominal. 


5 
CS 
Chip 
Select 
Input. 


6 
12 
Current 
Source, 
200j.tA 
nominal. 


7 
X,N 
System Clock Input. 


8 
Xour 
System 
Clock 
Output 
(for 
Crystal 
or 
Resonator). 


9 
DGND 
Digital 
Ground. 


10 
DVoo 
Digital 
Supply, 
+5V 
nominal. 


11 
SCLK 
Clock 
Input/Output 
for serial 
data 
transfer. 


12 
SDIO 
Serial 
Data 
Input 
(can 
also 
function 
as 
Serial 
Data 
Output). 


13 
SDOUT 
Serial 
Data 
Output. 


14 
DRDY 
Data Ready. 


15 
MODE 
SCLK 
Control 
Input 
(Master 
= 1, Slave 
= 0). 


16 
AVoo 
Analog 
Supply, 
+5V 
nominal. 


17 
REF1N- 
Reference 
Input 
Low. 


18 
REFIN+ 
Reference 
Input 
High. 


For Immediate Assistance, Contact YourLocal Salesperson 


ADS1215 
SIMPLIFIED 
BLOCK 
DIAGRAM 


A1N1P 


AlN1N 


A1N2P 
2 


A1N2N 
3 


24 
MUX 
A1N3P 
1 
AtN3N 
22 
A'N4P 
23 
A1N4N 


Top View 
DIPISOIC 


AlN3N 
24 
AlN3P 


A'N2P 


AlN2N 


AlN1P 


A1N1N 


AGND 
ADS1215P 
ADS1215U 


CS 


12 


X'N 


XOUT 


DGND 
12 
13 
DVoo 


SCLK 


SOlO 


SDOUT 


PIN NO 
NAME 
DESCRIPTION 


1 
A1N3N 
Inverting Input Channel 3. 


2 
!l,N2P 
Noninverting 
Input Channel 2. 


3 
A,~N 
Inverting Input Channel 2. 


4 
!l,N1P 
Noninverting 
Input Channell. 


5 
A1N1N 
Inverting Input Channell. 


6 
AGND 
Analog Ground. 
7 
11 
Current Source, 200~ 
nominal. 


8 
Cs 
Chip Select Input. 


9 
12 
Current Source, 200)..lA nominal. 


10 
X'N 
System Clock Input. 


11 
:>COUT 
System Clock Output (for Crystal or Resonator). 


12 
DGND 
Digital Ground. 


13 
DVoo 
Digital Supply, +SV nominal. 


14 
SCLK 
Clock InpuVOutput for serial data transfer. 


15 
SDIO 
Serial Data Input (can also function 
as Serial Data 
Output). 


16 
SDOUT 
Serial Data Output. 


17 
DRDY 
Data Ready. 


18 
MODE 
SCLK Control Input (Master = 1, Slave = 0). 


19 
AVoc 
Analog Supply, +SV nominal. 


20 
REFIN- 
Reference 
Input Low. 


21 
REF1N+ 
Reference 
Input High. 


22 
AlN4P 
Noninverting 
Input Channel 4. 


23 
A1N4N 
Inverting Input Channel 4. 


24 
A1N3P 
Noninverting 
Input Channel 3. 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
IE:lE:lI 


ADS1215E 
PIN CONFIGURATION 


Top View 
SSOP 


A,,,3N 
28 
A'N3P 


A1N2P 


A1N2N 


A1N1P 
REF'N_ 


A1N1N 
REF1N+ 


AGND 


11 
MODE 


ADS1215E 


NIC 
NIC 


NIC 
NIC 


CS 
DRDY 


12 
SDOUT 


X'N 
SDIO 


16 
SCLK 


DGND 
14 
lS 
DVoo 


•:U~;.N. 
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PIN NO 
NAME 
DESCRIPTION 


1 
A1N3N 
Inverting Input Channel 3. 


2 
A1N2P 
Noninverting 
Input Channel 2. 


3 
A'N2N 
Inverting Input Channel 2. 


4 
~N1P 
Noninverting 
Input Channel 
1. 


S 
A1N1N 
Inverting Input Channel 
1. 


6 
AGND 
Analog Ground. 


7 
11 
Current Source, 200t1A nominal. 


8 
NIC 
Not Internally Connected. 


9 
NIC 
Not Internally Connected. 


10 
GS 
Chip Select Inpul. 


11 
12 
Current Source, 200~ 
nominal. 


12 
XIN 
System Clock Input. 


13 
XOUT 
System Clock Output (for Crystal or Resonator). 


14 
DGND 
Digital Ground. 


1S 
DVoo 
Digital Supply, +SV nominal. 


16 
SCLK 
Clock Input/Output 
for serial data transfer. 


17 
SDIO 
Serial Data Input (can also function as Serial Oat 
Output). 


18 
SDOUT 
Serial Data Output. 


19 
DRDY 
Data Ready. 


20 
NIC 
Not Internally Connected. 


21 
NIC 
Not Internally Connected. 


22 
MODE 
SCLK Control 
Input (Master = 1, Slave = 0). 
23 
AVOD 
Analog Supply, +SV nominal. 


24 
REF'N- 
Reference 
Input Low. 


2S 
REF,N+ 
Reference 
Input High. 


26 
A1N4P 
Noninverting 
Input Channel 4. 


27 
A,N4N 
Inverting Input Channel 4. 


28 
AtN3P 
Noninverting 
Input Channel 3. 


BURR - BROWN® 
IElElI 


12-Bit Micro Power Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
SERIAL 
INTERFACE 


• 
GUARANTEED 
NO MISSING 
CODES 


• 
20kHz SAMPLING 
RATE 


• 
LOW SUPPLY 
CURRENT: 
250J.!A 


• 
ALTERNATE 
SOURCE 
TO LTC1286 


• 
REMOTE 
DATA ACQUISITION 


• 
ISOLATED 
DATA ACQUISITION 


• 
TRANSDUCER 
INTERFACE 


• 
BATTERY 
OPERATED 
SYSTEMS 


The ADSl286 
is a 12-bit, 20kHz 
analog-to-digital 
converter with a differential 
input and sample and hold 
amplifier 
and consumes 
only 250J.!A of supply cur- 
rent. The ADSl286 
offers an SPI and SSI compatible 
serial interface for communications 
over a two or three 
wire interface. 
The combination 
of a serial two wire 
interface 
and 
nticropower 
consumption 
makes 
the 
ADSl286 
ideal for remote applications 
and for those 
requiring 
isolation. 


The ADSl286 
is available in a 8-pin plastic mini DIP 
and a 8-lead SOle. 


DCLOCK 


CSISHDN 


BURR-BROWNe 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS1286, 
ADS1286A 
ADS1286K, 
ADS1286B 
ADS1286C, 
ADS1286L 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
CD 


ANALOG 
INPUT 
co 
N 
Input Voltage Range (Unipolar) 
-{).05V 
V",..o.05V 
* 
* 
* 
* 
V 
.•... 
Input Capacitance 
25 
* 
* 
pF 
en 
Input Leakage Current 
±1 
* 
* 
~A 
C 
SYSTEM 
PERFORMANCE 
<t 
Resolution 
12 
* 
* 


Bits 


No Missing Codes 
12 
* 
* 


Bits 


Integral Linearity 
±1 
±2 
* 


<- 
±D.5 
±1 
LSB 
Differential 
Linearity 
±0.5 
±1.0 
* 


±0.75 
±0.25 
±0.75 
LSB 
2 
Offset Error 
0.75 
±3 
* 
* 
* 
* 


LSB 


Gain Error 
±2 
±8 
* 
* 
* 
* 


LSB 
Noise 
50 
* 
* 
J.Nrms 
en 
Power Supply Rejection 
82 
* 
* 
dB 
I- 


SAMPLING 
DYNAMICS 
Z 


Conversion 
Time 
12 
* 
* 


Clk Cycles 
W 


Acquisition 
Time 
1.5 
* 
* 
Clk Cycles 
Z 
Small Signal Bandwidth 
500 
* 
* 
kHz 
0 
DYNAMIC 
CHARACTERISTICS 
Q. 


Total Harmonic 
Distortion 
V,N = 5.0Vp-p at 1kHz 
-ll5 
* 
* 
dB 
:iE 
V,N = 5.0Vp-p at 5kHz 
-ll3 
* 
* 


dB 
SINAD 
V,N = 5.0Vp-p at 1kHz 
72 
* 
* 


dB 
0 


Spurious 
Free Dynamic Range 
V,N = 5.0Vp-p at 1kHz 
90 
* 
* 


dB 
0 


REFERENCE 
INPUT 
Z 
REF Input Range 
1.25 
2.5 
Vcc+0.05V 
* 
* 
* 
* 
* 
* 
V 
0 
- 


Input Resistance 
CS = Vee 
5000 
* 
* 
Mil 
i= 
Cs = GND, feLK = OHz 
5000 
* 
* 


Mil 
Current Drain 
Cs = Vce 
0.01 
2.5 
* 
* 
* 
* 
~ 
en 
leve > 640~, IClJ(S 25kHz 
2.4 
20 
* 
* 
* 
* 
~A 


Icve= 801lS,leU<= 200kHz 
2.4 
20 
* 
* 
* 
* 
~A 
::> 


DIGITAL 
INPUT/OUTPUT 
0 
Logic Family 
CMOS 
* 
* 
0 
Logic Levels: 
« 


V,H 
I'H = +5~ 
3 
+Vce 
* 
* 
* 
* 


V 


~ 


VOL 
III = +SJ.1A 
0.0 
0.8 
* 
* 
* 
* 


V 
VOH 
IOH= 250~ 
3 
+Vcc 
* 
* 
* 
* 
V 
« 
VOL 
10L= 250~ 
0.0 
0.4 
* 
* 
* 
* 


V 
C 
Data Format 
Straight Binary 
* 
* 


POWER SUPPLY 
REQUIREMENTS 
en 


Power Supply Voltage 
a:: 
Vce 
+4.50 
5 
5.25 
* 
* 
* 
* 
* 
* 


V 
W 
Quiescent 
Current, VANA 
leve > 64OIlS,fClJ(S 25kHz 
200 
400 
* 
* 
* 
* 


~A 
I- 


Icve= 9O~S,feU<= 200kHz 
250 
500 
* 
* 
* 
* 
~ 
a:: 
Power Down 
Cs = Vee 
3 
* 
* 
~A 
W 
TEMPERATURE 
RANGE 
> 
Specified 
Performance 
ADS1286, 
K, L 
0 
+70 
* 
* 
* 
* 


°C 
Z 
ADS1286A, 
B, C 
-40 
+85 
* 
* 
* 
* 


°C 


SYMBOL 
PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


tSMPL 
Analog Input Sample Time 
See Operating 
Sequence 
1.5 
2.0 
Clk Cycles 


tSMPL 
(MAX) 
Maximum 
Sampling 
Frequency 
ADS1286 
20 
kHz 


leoNv 
Conversion 
Time 
See Operating 
Sequence 
12 
Clk Cycles 


1000 
Delay Time, DCLOCK~ 
to Douv Data Valid 
See Test Circuits 
85 
150 
ns 


t.,. 
Delay Time, Cst 
to Douv Hi-Z 
See Test Circuits 
25 
50 
ns 
t." 
Delay Time, DCLOCK~ 
to DoUY Enable 
See Test Circuits 
50 
100 
ns 


1,,00 
Output Data Remains Valid After DCLOCK.l 
CLOAD 
= 
100pF 
15 
30 
ns 


t, 
DOUT 
Fall Time 
See Test Circuits 
70 
100 
ns 


t, 
DOUT 
Rise Time 
See Test Circuits 
60 
100 
ns 
leso 
Delay Time, Cs~ 
to DCLOCK~ 
See Operating 
Sequence 
0 
ns 


tsues 
Delay Time, Cs~ 
to DCLOCKt 
See Operating 
Sequence 
30 
ns 


BURR 
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For Immediate Assistance, Contact YourLocal Salesperson 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


...... +6V 


.......................................... 
-Q.3V to (+Vcc + 3OOmV) 


.... -Q.3V to (+Vcc + 3OOmV) 
.............................................. 
+100"C 


... +150"C 


. 
+125°C 


................................... 
+5.5V 


+Vcc·· 
Analog Input .. 
Logic Input ... 
Case Temperature 
". 
Junction Temperature 
.. 


Storage Temperature 
.. 
External Reference Voltage .. 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PIN 
NAME 
DESCRIPTION 


1 
VREF 
Reference 
Input. 


2 
+In 
Non Inverting Input. 


3 
-In 
Inverting Input. Connect to ground or femote ground sense point. 


4 
GND 
Ground. 


5 
CSlSHDN 
Chip Select when low, Shutdown 
Mode when high. 


6 
DOUT 
The serial output data word is comprised 
of 12 bits of data. In operation the data is valid on the falling edge of DCLOCK. The 


second clock pulse after the falling edge of CS enables the serial output. After one null bit the data is valid for the next 12 edges. 


7 
DCLOCK 
Data Clock synchronizes 
the serial data transfer and determines 
conversion 
speed. 


8 
+Vcc 
Power Supply. 


PACKAGE 


INTEGRAL 
TEMPERATURE 
DRAWING 


PRODUCT 
LINEARITY 
RANGE 
PACKAGE 
NUMBER(') 


ADS1286P 
±2 
QOCto +70°C 
Plastic DIP 
006 


ADS1286PK 
±2 
O°Cto +70°C 
Plastic DIP 
006 


ADS1286PL 
±1 
O°Cto +70°C 
Plastic DIP 
006 
ADS1286U 
±2 
O·Cto +70°C 
SOIC 
182 


ADS1286UK 
±2 
O°Cto +70°C 
SOIC 
182 


ADS1286UL 
±1 
O°Cto +70°C 
SOIC 
182 
ADS1286PA 
±2 
-40°C to +85°C 
Plastic DIP 
006 


ADS1286PB 
±2 
-4QoC to +85°C 
Plastic DIP 
006 
ADS1286PC 
±1 
-40°C to +85°C 
Plastic DIP 
006 


ADS1286UA 
±2 
-40°C to +85°C 
SOIC 
182 


ADS1286UB 
±2 
-4O"C to +85°C 
SOIC 
182 


ADS1286UC 
±1 
-400C to +85°C 
SOIC 
182 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 


assumes no responsibility 
for the use of this information, and aU use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 
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12-Bit 3f.ls Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
333k SAMPLES 
PER SECOND 


• 
STANDARD 
±10V AND ±5V INPUT 
RANGES 


• 
DC PERfORMANCE 
OVER TEMP: 
No Missing Codes 
1/2LSB Integral Linearity 
Error 
3/4LSB Differential 
Linearity 
Error 


• 
AC PERFORMANCE 
OVER TEMP: 
72dB Signal-to-Noise 
Ratio 
SOdB Spurious-free 
Dynamic 
Range 


-SOdB Total Harmonic 
Distortion 


• 
INTERNAL 
SAMPLE/HOLD, 
REFERENCE, 
CLOCK, AND 3-STATE 
OUTPUTS 


• 
POWER DISSIPATION: 
215mW max 


• 
PACKAGE: 
24-Pin Single-wide 
DIP 
24-Lead SOIC 


The ADS7800 
is a complete 
l2-bit sampling 
analog- 
to-digital converter using state-of-the-art 
CMOS struc- 


tures. 
It contains 
a complete 
12-bit successive 
ap- 
proximation 
ND converter 
with internal samplelhold, 
reference, 
clock, digital interface 
for microprocessor 
control, 
and three-state 
output dri verso 


The ADS7800 
is specified at a 333kHz sampling rate. 
Conversion 
time is factory 
set for 2.7011s max over 
temperature, 
and the high speed sampling 
input stage 
insures a total acquisition 
and conversion 
time of 3118 
max over temperature. 
Precision, 
laser-trimmed 
scal- 


ing resistors provide industry-standard 
input ranges of 
±5V or ±IOV. 


AC and DC performance 
are completely 
specified. 
Two grades based on linearity and dynamic 
perform- 
ance 
are 
available 
to provide 
the 
optimum 
price! 
performance 
fit in a wide range of applications. 


The 24-pin ADS7800 
is available 
in plastic and side- 
braze 
hermetic 
0.3" 
wide 
DIPs, 
and 
in an SOIC 
package. 
It operates 
from a +5V supply 
and either a 


-12V 
or -15V 
supply. The ADS7800 
is available 
in 
grades 
specified 
over O°C to +70°C 
and --40°C to 


+85°C temperature 
ranges. 


2V 


Reference 
Out 


Output 


Latches 


And 


Three 


State 


Drivers 


Three 


State 
Parallel 
Output 


Data 


Bus 


For Immediate Assistance, Contact Your Local Salesperson 
SPECIFICATIONS 


ADS7800JP/JUIAH 
ADS7800KP/KUlBH 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
Bits 


ANALOG 
INPUT 
Voltage 
Ranges 
±10V/±5V 
V 
Impedance 
±10V Range 
4.4 
6.3 
8.1 
kil 
±5V Range 
2.9 
4.2 
5.4 
kil 


THROUGHPUT 
SPEED 
Conversion 
Time 
Conversion 
Alone 
2.5 
2.7 
~s 
Complete 
Cycle 
Acquisition + Conversion 
2.6 
3.0 
~s 


Throughput 
Rate 
333 
380 
kHz 


DC ACCURACY 
Full Scale Error{l) 
±0.50 
±0.35 
% 


Full Scale Error Drift 
6 
ppm/"C 
Integral Linearity 
Error 
±1 
±112 
LSB(2) 


Differential 
Linearity 
Error 
±1 
±314 
LSB 
No Missing Codes 
Guaranteed 
Guaranteed 
Bipolar 2ero(1) 
±4 
±2 
LSB 
Bipolar Zero Drjft 
1 
ppm/"C 
Power Supply Sensitivity 
-16.5V 
< -Vs 
< -13.5V 
±1/2 
LSB 
-12.6V 
< -Vs 
< -11.4V 
±1/2 
LSB 
+4.75V < Vs < +S.25V 
±1 
±1/2 
LSB 
Transition 
Noise(3) 
0.1 
LSB 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
fiN = 47kHz 
74 
77 
77 
80 
dB(') 


Total Harmonic 
Distortion 
fiN = 47kHz 
-77 
-74 
--1l0 
-77 
dB 
Two-tone 
Intermodulation 
Distortion 
f'N1 = 24.4kHz 
(--1ldB) 
-77 
-74 
--1l0 
-77 
dB 
f'N2 = 28.5kHz 
(--1ldB) 
Signal-to-(Noise 
+ Distortion) 
Ratio 
f'N = 47kHz 
67 
70 
69 
72 
dB 
Signal-to-Noise 
Ratio (SNR) 
fiN = 47kHz 
68 
71 
70 
73 
dB 


SAMPLING 
DYNAMICS 
Aperture 
Delay 
13 
ns 
Aperture 
Jitter 
150 
ps, rms 
Transient 
Response(5) 
130 
ns 
Overvoltage 
Recovery(6) 
150 
ns 


INTERNAL 
REFERENCE 
VOLTAGE 
Voltage 
1.9 
2.0 
2.1 
V 
Source Current Available 
10 
~ 
for External Loads 


DIGITAL 
INPUTS 
Logic Levels 
VIL 
-0.3 
+0.8 
V 


V'H 
+2.4 
+5.3 
V 
III 
-5 
~A 
I'H 
+5 
~A 


DIGITAL 
OUTPUTS 
Data Format 
Parallel, 
12-bit or 8-biV4-bit 
Data Coding 
Binary Offset Binary 
VOL 
ISINK = 1.6mA 
0.0 
+0.4 
V 


VOH 
ISOURCE 
= 500l-tA 
+2.4 
+5.0 
V 


ILEAKAGE 
(High-Z State) 
±0.1 
±5 
~A 


POWER SUPPLIES 
Rated Voltage 
-Vs 
-11.4 
-15 
-16.5 
V 
Vs (VSA and Vso) 
+4.75 
+5.0 
+5.25 
V 
Current 


-Is 
3.5 
6 
mA 
Is 
18 
25 
mA 
Power Consumption 
135 
215 
mW 


BURR-BROWNo! 


Burr-Brown Ie Data Book 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
(CONT) 


ELECTRICAL 


ADS7800JP/JU/AH 
ADS7800KP/KUIBH 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TEMPERATURE 
RANGE 


Specification 
JP/JU/KP/KU 
0 
+70 
·C 


AH/BH 
-40 
+85 
·C 
Operating 
JP/KP/JU/KU 
-40 
+85 
·C 
Storage 
-<is 
+150 
·C 


* Same as specification 
for ADS7800JP/JUIAH. 


NOTES: (1) Adjustable 
to zero with external 
potentiometer. 
(2) LSB means 
Least Significant 
Bit. For ADS7800, 
1LSB = 2.44mV 
for the ±5V 
range, 
1LSB = 
4.88mV for the ±1QV range. (3) Noise was characterized 
over temperature 
near full scale, OV, and negative full scale. O.1LSB represents 
a typical rms level of 
noise at the worst case, which was near full scate input at +125°C. 
(4) All specifications 
in dB are referred to a full-scale 
input, either ±10V or ±5V. (5) For full 


scale step input, 12-bit accuracy attained 
in specified time. (6) Recovers to specified 
performance 
in specified 
time after 2 x Fs input QVBrvoltage. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 
-Vs to ANALOG COMMON. 
. 
-16.5V 
Vs to DIGITAL COMMON 
+7V 
Pin 23 (Vso ) to Pin 24 (Vs.).. 
.. 
±0.3V 
ANALOG COMMON to DIGITAL COMMON.. 
...... ±lV 
Control Inputs to DIGITAL COMMON 
-0.3 to Vs + O.3V 
Analog Input Voltage.. 
. 
. 
±20V 


Maximum Junction Temperature 
160°C 


Internal Power Dissipation. 
. 
750mW 
Lead Temperature 
(soldering, 10s) 
+300°C 


Thermal Resistance. 
8JA: 


Plastic DIP 
l00·CIW 


SOIC. 
. 
l00·CIW 
Ceramic. 
. 
SO°CMI 


The ADS7800 
is an ESD (electrostatic 
discharge) 
sensitive 


device. The digital control inputs have a special FET struc- 
ture, which turns on when the input exceeds the supply by 
l8V, to minimize ESD damage. However, permanent damage 
may occur on unconnected 
devices 
subject to high energy 
electrostatic fields. When not in use, devices must be stored in 
conductive 
foam or shunts. The protective 
foam should be 


discharged 
to the destination 
socket before devices are re- 


moved. 


INTEGRAL 
SIGNAL-TO- 
SPECIFICATION 
LINEARITY 
(NOISE+DISTORTION) 
TEMPERATURE 
PACKAGE 
DRAWING 
PRODUCT 
ERROR (LSB) 
RATIO (dB min) 
RANGE (·C) 
PACKAGE 
NUMBERI') 


ADS7800JP 
±1 
67 
o to +70 
24-Pin Plastic DIP 
243 
ADS7800KP 
±112 
69 
o to +70 
24-Pin Plastic DIP 
243 


ADS7800JU 
±1 
67 
o to +70 
24-Pin Plastic SOIC 
239 
ADS7800KU 
±112 
69 
o to +70 
24-Pin Plastic SOle 
239 


ADS7800AH 
±1 
67 
-40 to +85 
24·Pin Ceramic DIP 
245 
ADS7800BH 
±112 
69 
-40 to +85 
24·Pin Ceramic DIP 
245 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied orgranted 
to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 
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PIN# 
NAME 
DESCRIPTION 


1 
IN1 
±10V Analog Input. Connected to GND for ±5V range. 


2 
IN2 
±5V Analog Input. Connected to GND for ±1OV range. 


3 
REF 
+2V Reference Output. Bypass to GND with 22~F to 
471lF Tantalum. 
Buffer for external loads. 


4 
AGND 
Analog 
Ground. 
Connect 
to pin 13. 


5 
011 
Data Bit 11. Most Significant 
Bit (MSB). 


6 
010 
Data Bit 10. 


7 
09 
Data Bit 9. 


8 
08 
Data Bit 8. 


9 
07 
Data Bit 7 if HBE is LOW; LOW if HBE is HIGH. 


10 
06 
Data Bit 6 if HBE is LOW; LOW if HBE is HIGH. 


11 
05 
Data Bit 5 if HBE is LOW; LOW if HBE is HIGH. 


12 
04 
Data Bit 4 if HBE is LOW; LOW if HBE is HIGH. 


13 
DGND 
Digital Ground. 
Connect 
to pin 4. 


14 
03 
Data Bit 3 if HBE is LOW; Data Bit 11 if HBE is HIGH. 


15 
02 
Data Bit 2 if HBE is LOW; Data Bit 10 if HBE is HIGH. 


16 
01 
Data Bit 1 if HBE is LOW; Data Bit 9 if HBE is HIGH. 


17 
DO 
Data Bit 0 if HBE is LOW. Least Significant Bit (LSB); 
Data Bit 8 if HBE is HIGH. 


18 
HBE 
High Byte Enable. When held LOW, data output as 12- 
bits in paralleL When held HIGH, 
four MSBs presented 
on 
pins 14-17, pins 9-12 output LOWs. Must be LOW to 
initiate conversion. 


19 
RIG 
Read/Convert. 
Falling edge initiates conversion 
when CS 
is LOW, HBE is LOW, and BUSY is HIGH. 


20 
CS 
Chip 
Select. 
Outputs 
in Hi-Z 
state 
when 
HIGH. 
Must 
be 


LOW to initiate 
conversion 
or read data. 


21 
BUSY 
Busy. Output LOW during conversion. 
Data valid on rising 
edge in Convert 
Mode. 


22 
-Vs 
Negative Power Supply. -12Vor-15V. 
Bypass to GND. 


23 
VSD 
Positive Digital Power Supply. +SV. Connect 
to pin 24, 
and bypass to GND. 


24 
VSA 
Positive Analog Power Supply. +SV. Connect 
to pin 23, 
and bypass to GND. 


Top View 
DIP/SOIC 


INl 
VSA 


IN2 
VSD 


REF 
-Vs 


AGND 
BUSY 


011 
CS 


010 
RlC 


09 
HBE 


08 
DO 


07 
01 


06 
02 


05 
03 


04 
DGND 
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Autocalibrating, 
4-Channel, 
12-Bit 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
LOW POWER: 
10mW plus Power Down 


• 
SIGNAL-TO-(NOISE 
+ DISTORTION) 
RATIO OVER TEMPERATURE: 
69dB min with 
fiN = 1kHz 
66dB min with 
fiN = 50kHz 


• 
FAST CONVERSION 
TIME: 8.51lS 
Including 
Acquisition 
(117kHz 
Sampling 
Rate) 
• 
DC PERFORMANCE 
OVER 
TEMPERATURE: 
±3/4 LSB max Total Error 
±1/4 LSB max Channel 
Mismatch 


• 
FOUR-CHANNEL 
INPUT MULTIPLEXER 


• 
SINGLE 
SUPPLY: 
+5V 


• 
PIN COMPATIBLE 
WITH ADC7802 


The ADS7803 
is a monolithic 
CMOS 
12-bit analog- 


to-digital converter with internal sample/hoJd and four- 
channel multiplexer. 
It is designed and tested for full 


dynamic performance 
with input signals to 50kHz. An 
autocalibration 
cycle 
guarantees 
a total 
unadjusted 
error within ±3/4LSB 
over the specified 
temperature 
range, eliminating 
the need for offset or gain adjust- 


ment. The 5V single-supply 
requirements 
and stan- 


dard CS, RD, and WR control signals make the part 
easy to use in microprocessor 
applications. 
Conver- 


sion results are available in two bytes through an 8-bit 
three-state 
output bus. 


The ADS7803 is available in a 28-pin plastic DIP and 
28-lead PLCC, fully specified 
for operation 
over the 
industrial -40°C 
to +85°C temperature 
range. 


BUSY 


8-Bit 
Data Bus 


International 
Airport 
Industrial 
Pari( 
• Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 
91G-952·1111 


Internet: 
http://Www.burr-brown.comJ 
• 
FAXLine: 
(800) 
543-6133 
(USICanada 
Only) 
• Cable: 
BBRCORP 
• Tefex: 
066-6491 
• FAX: 
(520) 
889-1510 
• Immediate 
Producllnfo: 
(800) 
548-6132 


BURR - BROWN_ 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ELECTRICAL 


VA = Vo = VREF+ = 5V ±5%; VREr 
= AGND = DGND = OV; eLK = 2MHz external, 
T" = -40oC 
to +85°C, 
after calibration 
at any temperature. 
unless 
otherwise 
specified. 


ADS7803BP/ADS7803BN 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
Bits 


ANALOG 
INPUT 
Voltage Input Range 
VAE,.. = 5V. VAEr 
= OV 
0 
5 
V 
Input Capacitanoe 
50 
pF 
On State Bias Current 
100 
nA 
Off State Bias Current 
TA=+25°C 
10 
nA 
TA = -40oe 
to +85°C 
,~ 


100 
nA 
On Resistance 
Multiplexer 
.-. 
2 
kn 


Off Resistance 
Multiplexer 
10 
Mil 
Channel Separation 
.. 
500Hz 
92 
dB 


REFERENCE 
INPUT 
. 


For Specified Performance: 
VREf+ 
VREF+SV", 
5 
V 
VAEr 
1- 
-, 
1-- 
0 
V 
For Derated Performance(1): VREf+ 
4.5 
VA 
V 
VREr 
0 
1 
V 
Input Reference Current 
VAE,.. = 5V, VAEr 
= OV 
10 
100 
~A 


THROUGHPUT 
TIMING 
Conversion Time With Extemal Clod< (Including 
ClK=2MHz 
8.5 
~s 


Multiplexer Settling Time and Acquisition 
Time) 
ClK 
= lMHz 
17 
~s 
ClK 
= 500kHz 
34 
~s 
With Internal Clock Using Recommended 
T" = +25°C 
.. 
10 
~s 
Clock Components 
TA = -40'C 
to +85'C 
10 
~s 


Multiplexer Settling Time to 0.01% 
460 
ns 


Multiplexer Access Time 
20 
ns 


DC ACCURACY 
. 


Total Error, AUChannels(2) 
±1/2 
±314 
lSB 
Differential Nonlinearity 
. 
±1/4 
±1/2 
lSB 
No Missing Codes 
Guaranteed 
Gain Error 
All Channels 
±1I8 
±1I4 
lSB 
Gain Error Drift 
Between Calibration Cycles 
±O.2 
ppml'C 
Offset Error 
All Channels 
±1/8 
±1/4 
lSB 
Offset Error Drift 
Between Calibration Cycles 
±O.2 
ppml'C 
Channel-to-Channel 
Mismatch 
±1/4 
lSB 
Power Supply Sensitivity 
VA = Vo = 4.75V to 5.25V 
±1/8 
lSB 


ACACCURACY 
SignaHo-(Noise 
+ Distortion) 
Ratio 
fiN = 1kHz 
69 
71 
dB 
fiN = 50kHz 
66 
69 
dB 
Total Harmonic Distortion 
fiN = 50kHz 
-75 
dB 
Signal-to-Noise 
Ratio 
fiN = 50kHz 
70 
dB 
Spurious Free Dynamic Range 
fIN = 1kHz 
90 
dB 
fiN= 50kHz 
82 
dB 


SAMPLING 
DYNAMICS 
Full Power Bandwidth 
-3dB 
4 
MHz 


Aperture Delay 
SFR02 
lOW 


. 
2500 
ns 


Offset Error 
SRF 02 HIGH 
5 
ns 
SFR 02 lOW 
±1/8 
±1/4 
lSB 
SFR 02 HIGH, Intemal Clock or 
±1/2 
±1 
lSB 
Sampling Command Synchronous 
to External Clock 
SFR 02 HIGH, Sampling Command 
±4 
lSB 
Asynchronous 
to External Clock 


DIGITAL 
INPUTS 
All Pins Other Than ClK: 
Vil 
0.8 
V 
V," 
2.4 
V 
Input Current 
TA = +25'C, V•• = 0 to Vo 
1 
~ 
T", = -40°C to +85°C, V1N= 0 to Vo 
10 
~A 
ClK 
Input: Vil 
0.8 
V 
V," 
3.5 
V 
III 
10 
~ 
I," 
1.5 
mA 
I," 
Power Down Mode (03 in SFR HIGH) 
100 
nA 


The information 
provided 
herein is believed 
to be reliable; however, 
BURR·BRoWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are Implied or granted to any third party. BURR·BROWN 
does nol 
authorize 
or warrant 
any BURR· BROWN product for use in life support devices and/or systems. 
BURR· 
BROWN. 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


ADS7803BP/ADS7803BN 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
OLlTPLlTS 


VOl 
ISINK = 1.t:imA 
0.4 
V 


VQH 
ISOURCE; 200)1A 
4 
V 


Leakage Current 
High·Z State. Your ; OV to Va 
±1 
)1A 


Output Capacitance 
High·Z State 
4 
15 
pF 


POWER SUPPLIES 
Supply Voltage for Specified Pertormance: 
V. 
4.75 
5 
5.25 
V 


Vo 
V. ~ Va 
4.75 
5 
5.25 
V 
Supply Current: I. 
1 
2.5 
mA 


10 
Logic Input Pins HIGH or LOW 
1 
2 
mA 
Power 
Dissipation 
WR ; AD ; CS ; BUSY; 
HIGH 
10 
mW 
Power Down Mode 
See Table III 
50 
~W 


TEMPERATURE 
RANGE 


Specification 
-40 
+85 
·C 
Storage 
-1)5 
+150 
·C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!" 


ADC7803BN 
28·Pin LCC 
251 


ADS7803BP 
28·Pin Plastic DIP 
215 


MINIMUM 
SIGNAL-TO- 


(NOISE 
MAXIMUM 
SPECIFICATION 
+ DISTORTION) 
TOTAL 
TEMPERATURE 
PRODUCT 
RATIO,dB 
ERROR, LSB 
RANGE 


ADS7803BN 
69 
±314 
-40°C to +85°C 
ADS7803BP 
69 
±314 
-40°C 
to +85°C 


BURR-BROWN_ 
IElElI 
Burr-Brown Ie Data Book 


20 
WR 


19 cs 


V. to Analog Ground 
6.5V 
Va to Digital Ground 
6.5V 
Pin VA to Pin Vo 
. 
to.3V 


Analog Ground to Digifal Ground 
±lV 
Control Inputs to Digital Ground 
-o.3V 
to Va + 0.3V 
Analog Input Voltage to Analog Ground 
.. 
-o.3V 
to Va + 0.3V 
Maximum 
Junction Temperature 
150°C 


Internal Power Dissipation 
. 
875mW 


Lead Temperature 
(soldering, 
10s) 
+300°C 


Thermal Resistance, 
8JA: ptastic DIP 
75DCm 


PLCC . 
.. 
75·CIW 


j} 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


BURR - BROWN® 
IElElI 


DEMO 
BOARD 
AVAILABLE 


See Appendix 
A 


www.burr-brown.comidatabook/ADS7804.html 


12-Bit 10J.lsSampling 
CMOS 
ANALOG-to-DIGITAL 
CONVERTER 


• 
100kHz 
min SAMPLING 
RATE 


• 
STANDARD 
±10V INPUT RANGE 


• 
72dB 
min SINAD 
WITH 45kHz 
INPUT 


• 
±O.45 LSB max INL 


• 
DNL: 
12 Bits 
"No 
Missing 
Codes" 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 16-BIT ADS7805 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
COMPLETE 
WITH StH, REF, CLOCK, 
ETC. 


• 
FULL 
PARALLEL 
DATA OUTPUT 


• 
100mW 
max POWER 
DISSIPATION 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


The ADS7804 
is a complete 
l2-bit 
sampling 
AID 
using state-of-tbe-art 
CMOS structures. 
It contains 
a 


complete 
l2-bit, capacitor-based, 
SAR AID witb StH, 


reference, clock, interface for microprocessor 
use, and 
tbree-state 
output drivers. 


The ADS7804 
is specified at a 100kHz sampling rate, 


and guaranteed over tbe full temperature 
range. Laser- 
trimmed 
scaling 
resistors 
provide 
an 
industry- 
standard ±lOV input range, while tbe innovative 
de- 


sign allows operation 
from a single +5V supply, witb 
power dissipation 
under 100mW. 


The 28-pin ADS7804 is available in a plastic 0.3" DIP 
and in an SOIC, botb fully specified for operation over 
tbe industrial 
-40°C 
to +85°C range. 


-RiCcs 
-BYTE 


BUSY 


Output 
Latches 


and 
Three 
State 
Drivers 


Three 
State 
Parallel 


Data 
Bus 


BURR-BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7804P, 
U 
ADS7804PB, 
UB 
~0 
PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
co 
RESOLUTION 
12 
* 
Bits 
•...... 
en 
ANALOG 
INPUT 
C 
Voltage Ranges 
±10V 
* 
V 
Impedance 
23 
* 
kl1 
< 
Capacitance 
35 
* 
pF 


THROUGHPUT 
SPEED 
Z 
l 


Conversion 
Time 
5.7 
8 
* 
* 
~s 
Complete 
Cycle 
Acquire and Convert 
10 
* 
~s 
Throughput 
Rate 
100 
* 
kHz 


DC ACCURACY 
U) 
Integral Linearity Error 
±0.9 
±0.45 
LSB(1) .- 
Differential 
Linearity Error 
±0.9 
±0.45 
LSB 
Z 
No Missing Codes 
Guaranteed 
* 
Bits 
W 
Transition 
Nolse(2) 
0.1 
* 
LSB 
Z 
Full Scale Error<3.41 
±0.5 
±0.25 
% 
0 
Full Scale Error Drift 
±7 
±5 
ppm/oC 
Q. 
Full Scale Error<3,4) 
Ext. 2.5000V 
Ref 
±0.5 
±0.25 
% 


Full Scale Error Drift 
Ext. 2.5000V Ref 
±2 
* 
ppm/oC 
::2: 
Bipolar Zero Errori31 
±10 
±10 
mV 
0 
Bipolar Zero Error Drift 
±2 
* 
ppm/oC 
0 
Power Supply Sensitivity 
+4.75V < Vo < +5.25V 
±0.5 
* 
LSB 


(V01G 
= V ANA = Vol 
Z 


AC ACCURACY 
0 
Spurious-Free 
Dynamic 
Range 
fIN = 45kHz 
80 
* 
dB(') 
i= 
Total Harmonic 
Distortion 
fiN = 45kHz 
-80 
* 
dB 
U) 
Signal-to-(Noise+Distortion) 
fIN = 45kHz 
70 
72 
dB 
Signal-la-Noise 
fIN = 45kHz 
70 
72 
dB 
:;:) 
Full-Power 
Bandwidth(6) 
250 
* 
kHz 
0 
SAMPLING 
DYNAMICS 
0 
Aperture 
Delay 
40 
* 
ns 
« 
Aperture Jitter 
Sufficient to meet AC specs 
* 
~ 
Transient 
Response 
FS Slep 
2 
* 
~s 
Overvoltage 
Recovery(7) 
150 
* 
ns 


REFERENCE 
<a: 


Internal Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 
* 
V 
C 


Internal Reference 
Source Current 
1 
* 
~A 
en 
(Must use external 
buffer.) 
a: 
Internal Reference 
Drift 
8 
ppmi"C 
External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 
* 
V 
W 


for Specified 
Linearity 
.- 


External Reference 
Current Drain 
Ext. 2.5000V Ref 
100 
* 
~A 
a: 


DIGITAL 
INPUTS 
W 


Logic Levels 
> 
VIL 
-{).3 
+0.8 
* 
* 
V 
Z 


V,H 
+2.0 
Vo+0.3V 
* 
* 
V 
0 
III 
±10 
* 
~A 
0 
I'H 
±10 
* 
~A 
C 
DIGITAL 
OUTPUTS 
« 
Data Format 
Parallel 12 bits 
Data Coding 
Binary Two's Complement 


VOL 
IS1NK = 1.6mA 
+0.4 
* 
V 
VOH 
ISOURCE 
= 500~ 
+4 
* 
V 
Leakage Current 
High-Z Slale, 
±5 
* 
~A 
VOUT = OV to V01G 
Output Capacitance 
High-Z Slale 
15 
15 
pF 


DIGITAL 
TIMING 
Bus Access Time 
83 
* 
ns 
Bus Relinquish 
Time 
83 
* 
ns 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR· BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in Hfe support devices and/or systems. 


BURR· 
BROWN 
011 


1E3E31 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS (CONT) 


ELECTRICAL 


ADS7804P, 
U 
ADS7804PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified 
Performance 


VOIG 
Must 
be :s:VANA 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


V"", 
+4.75 
+5 
+5.25 
* 
* 
* 


V 
+IOIG 
0.3 
* 


mA 
+IANA 
16 
* 


mA 


Power Dissipation 
Is = 100kHz 
100 
* 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 


·C 
Derated Performance 
-55 
+125 
* 
* 


·C 


Storage 
-{;5 
+150 
* 
* 


·C 
Thermal 
Resistance 
(9JA) 
Plastic DIP 
75 
* 


·CIW 
SOIC 
I 
75 
* 
·CIW 
* Specifications 
same as ADS7804P. 
U. 


NOTES: 
(1) LSB means Least Significant 
Bit. For the 12-bit, ±1QV input ADS7804, 
one lSB 
is 4.88mV. 
(2) Typical 
rms noise at worst case transitions 
and 
temperatures. 
(3) As measured with fixed resistors shown in Figure 4. Adjustable 
to zero with external potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale or +Full Scale untrimmed deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full·scale range) and includes 


the effect of offset error. (5) All specifications 
in dB are referred to a full-scale ±10V input. (G) Full-Power Bandwidth defined as Full-Scale input frequency at which 
Signal-to-(Noise 
+ Distortion) 
degrades to GOdB, or 10 bits of accuracy. 
(7) Recovers to specified 
performance 
after 2 x FS input overvoltage. 


Analog Inputs: V1N 
• 


CAP ... 
REF. 


. 
±25V 


. 
+VANA 
+0.3V to AGND2 -Q.3V 


................. 
lndefinite 
Short to AGND2 


Momentary 
Short to VANA 


Ground Voltage Differences: 
DGND, 
AGND1, AGND2 
±0.3V 
VANA 
.••.•.•...................•..................................•....................................... 
7V 


VD1G to VANA 
••••••••••.••.•••••••••••••.•••••••••••••.•••••••••••••••••••••••••••••••••••••••••.• 
+0.3V 


V DIG .............................................................•................•....................... 
7V 
Digital Inputs.. 
. 
-Q.3V to +V01G +0.3V 
Maximum Junction Temperature 
+1G5°C 
Internal Power Dissipation 
825mW 
Lead Temperature 
(soldering, 
1Os) 
+300"C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


ADS7804P 
Plastic DIP 
246 
ADS7804PB 
Plastic DIP 
246 
ADS7804U 
SOIC 
217 
ADS7804UB 
SOIC 
217 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


MINIMUM 


SIGNAL-TO- 


MAXIMUM 
(NOISE + 
SPECIFICATION 


LINEARITY 
DISTORTION) 
TEMPERATURE 


PRODUCT 
ERROR (LSB) 
RATIO (dB) 
RANGE 
PACKAGE 


ADS7804P 
±0.9 
70 
-40OC to +85°C 
Plastic DIP 


ADS7804PB 
±0.45 
72 
-40°C 
to +85°C 
Plastic DIP 
ADS7804U 
±0.9 
70 
-40°C 
to +85°C 
sOle 
ADS7804UB 
±0.45 
72 
-40°C 
to +85°C 
SOIC 


BURR-BROWNe 


Burr-Brown Ie Data Book 
113131 


DIGITAL 
PIN# 
NAME 
VO 
DESCRIPTION 


1 
V" 
Analog Input. See Figure 7. 


2 
AGN01 
Analog Ground. 
Used internally as ground reference 
point. 


3 
REF 
Reference 
InpuVOutput. 2.2~F tantalum 
capacitor to ground. 


4 
CAP 
Reference 
Buffer Capacitor. 
2.2JlF tantalum capacitor to ground. 


5 
AGND2 
Analog Ground. 


6 
D15 (MSB) 
0 
Data Bit 11. Most Significant 
Bit (MSB) of conversion 
results. Hi-Z state when CS is HIGH, or when RIG is LOW. 


7 
D14 
0 
Data Bit 10. Hi-Z state when CS is HIGH, or when RIG is LOW. 


8 
D13 
0 
Data Bit 9. Hi-Z state when CS is HIGH, or when Ale is LOW. 


9 
D12 
0 
Data Bit 8. Hi-Z state when Cs is HIGH, or when R/C is LOW. 


10 
D11 
0 
Data Bit 7. Hi-Z state when CS is HIGH, or when RIG is LOW. 


11 
D10 
0 
Data Bit 6. Hi-Z state when CS is HIGH, or when RIG is LOW. 


12 
D9 
0 
Data Bit 5. Hi-Z state when CS is HIGH, or when Rie is LOW. 


13 
D8 
a 
Data Bit 4. Hi-Z state when CS is HIGH, or when Rie is LOW. 


14 
DGND 
Digital Ground. 


15 
D7 
a 
Data Bit 3. Hi-Z state when CS is HIGH, or when RIG is LOW. 


16 
D6 
a 
Data Bit 2. Hi-Z state when CS is HIGH, or when RIG is LOW. 


17 
D5 
a 
Data Bit 1. Hi-Z state when CS is HIGH, or when RIG is LOW. 


18 
D4 
a 
Data Bit O. Lease Significant 
Bit (LSB) of conversion 
results. Hi-Z state when CS is HIGH, or when RlC-is LOW. 


19 
D3 
a 
LOW when CS LOW, FUC HIGH. Hi-Z state when Cs is HIGH, or when FUC is LOW. 


20 
D2 
a 
LOW when Cs LOW, FUGHIGH. Hi-Z stale when Cs is HIGH, or when FUC is LOW. 


21 
D1 
a 
LOW when Cs LOW, FUGHIGH. Hi-Z state when Cs is HIGH, or when FUC is LOW. 


22 
DO (LSB) 
a 
LOW when Cs LOW, RIG HIGH. Hi-Z state when Cs is HIGH, or when FUC is LOW. 


23 
BYTE 
I 
Selects 8 most significant 
bits (LOW) or 8 least significant 
bits (HIGH). 


24 
FUG 
I 
With CS LOW and BUSY HIGH, a Fatting Edge on RIG Initiates a New Conversion. 
With CS LOW, a rising edge on Rie 
enables the parallel output. 


25 
Cs 
I 
Internally OR'd with Ric. If Rie LOW, a fatting edge on CS initiates a new conversion. 


26 
BUSY 
a 
At the start of a conversion, 
BUSY goes LOW and stays LOW until the conversion 
is completed 
and the digital outputs 
have been updated. 


27 
VAW. 
Analog Supply Input. Nominally +5V. Decouple to ground with 0.1~F ceramic and 1O~F tantalum 
capacitors. 


28 
V01G 
Digital Supply Input. Nominally +5V. Connect directly to pin 27. Must be s VAJo4A. 


V,N 
1 
28 
V01G 


VANA 


BUSY 


Cs 


FUC 


BYTE 


DZ 


ADS7804 
DZ 


DZ 


DZ 


DO (LSB) 


D1 


D2 


DGND 
14 
15 
D3 


BURR - BROWN® 
11:31:31 


DEMO BOARD 
AVAILABLE 
See Appendix 
A 


www.burr-brown.comidatabooklADS7805.html 


16-Bit 10f.ls Sampling 
CMOS 
ANALOG-to-DIGITAL 
CONVERTER 


• 
100kHz min SAMPLING 
RATE 


• 
STANDARD 
±10V INPUT RANGE 


• 
86dB min SINAD WITH 20kHz INPUT 


• 
±3.0 LSB max INL 


• 
DNL: 16-bits 
"No Missing 
Codes" 


• 
SINGLE +5V SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 12-BIT ADS7804 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
FULL PARALLEL 
DATA OUTPUT 


• 
100mW 
max POWER DISSIPATION 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


The ADS780S 
is a complete 
16-bit sampling 
AID 


using state-of-the-art 
CMOS structures. 
It contains 
a 
complete 
l6-bit, capacitor-based, 
SAR AID with sm, 
reference, clock, interface for microprocessor 
use, and 


three-state 
output drivers. 


The ADS780S is specified at a 100kHz sampling rate, 
and guaranteed over the full temperature 
range. Laser- 
trimmed 
scaling 
resistors 
provide 
an 
industry- 
standard ±LOV input range, while the innovative 
de- 


sign allows operation from a single +SV supply, with 
power dissipation 
under 100mW. 


The 28-pin ADS780S is available in a plastic 0.3" DIP 
and in an SOIC, both fully specified for operation over 
the industrial -25°C 
to +8SoC range. 


-RiC 
-cs 
BYTE 
BUSY 


Output 
Latches 
and 
Three 
State 
Drivers 


Three 
State 


Parallel 
Data 
Bus 


BURR - BROWNe 
IEIE::" 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7805P, 
U 
ADS7805PB, 
UB 
It) 


TYP 
MAX 
UNITS 
0 
PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
co 
RESOLUTION 
16 
* 


Bits 
r-- 


ANALOG 
INPUT 
en 


Voltage Ranges 
±10V 
* 
V 
C 


Impedance 
23 
* 


kQ 
« 
Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 
2 
~ 


Conversion 
Cycle 
Acquire and Convert 
10 
* 


~s 


Throughput 
Rate 
100 
* 
kHz 


DC ACCURACY 
Integral Linearity 
Error 
±4 
±3 
LSB,l) 
U) 
No Missing Codes 
15 
16 
Bits 
•••• 


Transition 
Noise(2) 
1.3 
* 


LSB 
Z 
Full Scale Error(3,4) 
±0.5 
±0.25 
% 
W 
Full Scale Error Drift 
±7 
±5 
ppmJ'C 
Z 
Full Scale Error(3,4) 
Ext. 2.5000V 
Ref 
±0.5 
±0.25 
% 
0 
Full Scale Error Drift 
Ext. 2.5000V Ref 
±2 
* 
ppm/'C 
Bipolar Zero Error(3) 
±10 
* 


mV 
D. 


Bipolar Zero Error Drift 
±2 
* 
ppmJ'C 
:E 
Power Supply Sensitivity 
+4.75V 
< Vo < +5.25V 
±8 
* 


LSB 
0 
(V01G 
= V ANA = Vo) 
0 
AC ACCURACY 
Z 
Spurious-Free 
Dynamic 
Range 
fiN = 20kHz 
90 
94 
dB'S) 
0 
Total Harmonic 
Distortion 
fIN = 20kHz 
-90 
-94 
dB 
Signal·to-(Noise+Oistortion) 
fiN = 20kHz 
83 
86 
dB 
i= 


-SOdB Input 
30 
32 
dB 
U) 
Signal-la-Noise 
fiN = 20kHz 
83 
86 
dB 
Full-Power 
Bandwidth(6) 
250 
* 


kHz 
~ 
SAMPLING 
DYNAMICS 
0 
Aperture 
Delay 
40 
* 


ns 
0 
Transient 
Response 
FS Step 
2 
:;: 
~s 
« 
Overvoltage 
Recovery(7) 
150 
* 
ns 


REFERENCE 
~ 
Internal Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 


:;: 
V 
<c 
Internal Reference 
Source Current 
1 
* 


~A 
C 
(Must use external buffer.) 


Internal Reference 
Drift 
8 
* 


ppm/'C 
en 
External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 


:;: 
V 
a: 
for Specified 
Linearity 
External Reference 
Current Drain 
Ext. 2.5000V Ref 
100 
* 
~ 
W 


DIGITAL 
INPUTS 
••••a: 
Logic Levels 
W 
VIL 
-0.3 
+0.8 
:;: 
* 
V 
> 
V,H 
+2.0 
Vo+O.3V 
* 
* 
V 


III 
±10 
:;: 
~ 
Z 


I'H 
±10 
* 


~A 
0 


DIGITAL 
OUTPUTS 
Parallel 16-bits 
0 


Data Format 
Binary Two's Complement 
C 
Data Coding 
<t 
VOL 
IS1NK= 1.6mA 
+0.4 
:;: 
V 
VOH 
ISOURCE= 500~ 
+4 
* 
V 


Leakage Current 
High-Z State, 
±5 
:;: 
~A 


VOUT= OV to V01G 


Output Capacitance 
High-Z State 
15 
15 
pF 


DIGITAL 
TIMING 
Bus Access Time 
83 
:;: 
ns 


Bus Relinquish 
Time 
83 
:;: 
ns 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


ADS7805P, 
U 
ADS7805PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified 
Performance 


V01G 
Must be S VANA 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


V""" 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


lDlG 
0.3 
:;: 
mA 


IANA 
16 
* 
mA 


Power 
Dissipation 
Is = 100kHz 
100 
., 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-25 
+85 
* 
* 


°C 
Derated 
Performance 
-55 
+125 
* 
* 


°C 
Storage 
-65 
+150 
* 
* 


°C 


Thermal 
Resistance 
(8J,) 
Plaslic DIP 
75 
* 


°CIW 
SOIC 
75 
:;: 
°CIW 
* Specifications 
same as ADS7805P, 
U. 


NOTES: 
(1) LSB means 
Least Significant Bit. For the 16·bit, ±10V 
input ADS7805, 
one LSB is 305~V. (2) Typical rms noise at worst case transitions and 


temperatures. 
(3) As measured 
with fixed resistors shown in Figure 4. Adjustable 
to zero with external 
potentiometer. 
(4) Full scale error is the worst case of -Full 


Scale or +Full Scale untrimmed 
deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full-scale 
range) and includes 


the effect of offset error. (5) All specifications 
in dB are referred to a full-scale ±10V 
input. (6) Full-Power 
Bandwidth 
defined as Full-Scale 
input frequency 
at which 
Signal-to-(Noise 
+ Distortion) 
degrades 
to 6OdB, or 10 bits of accuracy. 
(7) Recovers 
to specified 
performance 
after 2 x FS input overvoltage. 


Analog Inputs: VIN 
.: 
±25V 
CAP 
+V""" 
+0.3V 10AGND2 -{).3V 


REF 
Indefinile Short 10AGND2. 


Momentary 
Short to V ANA 
Ground Voltage 
Differences: 
DGND, 
AGND1, 
AGND2 
±0.3V 


VANA. 
.. 
7V 


VOIG to V ANA 
+0.3V 


V01G 
7V 
Digital Inputs 
-Q.3V 
to +V01G +0.3V 
Maximum 
Junction Temperature 
+ 165°C 


Internal Power Dissipation 
825mW 


Lead Temperature 
(soldering, 
10s) 
+300°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBEfl{') 


ADS7805P 
PlaSlic DIP 
246 
ADS7805PB 
Plastic DIP 
246 
ADS7805U 
SOIC 
217 
ADS7805UB 
SOIC 
217 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 


formance 
degradation 
to complete 
device 
failure. 
Burr- 


Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 


methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


MINIMUM 
SIGNAL-TO- 
MAXIMUM 
(NOISE + 
SPECIFICATION 
LINEARITY 
DISTORTION) 
TEMPERATURE 
PRODUCT 
ERROR (LSB) 
RATIO (dB) 
RANGE 
PACKAGE 


ADS7805P 
±4 
83 
-25°C 
to +85°C 
Plastic DIP 


ADS7805PB 
±3 
86 
-25°C 
to +85°C 
Plaslic DIP 


ADS7805U 
±4 
83 
-25°C 
to +85°C 
SOIC 
ADS7805UB 
±3 
86 
-25"C 
10 +85"C 
SOIC 
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PIN# 
NAME 


1 
V,N 


2 
AGND1 


3 
REF 


4 
CAP 


5 
AGND2 


6 
D15 (MSB) 


7 
D14 


8 
D13 


9 
D12 


10 
D11 


11 
D10 


12 
D9 


13 
D8 


14 
DGND 


15 
D7 


16 
D6 


17 
D5 


18 
D4 


19 
D3 


20 
D2 


21 
D1 


22 
DO (LSB) 


23 
BYTE 


24 
RlC 


25 
CS 


26 
BUSY 


27 
VANA 


28 
VOIG 


Analog Input. See Figure 7. 


Analog Ground. 
Used internally as ground reference 
point. 


Reference 
Input/Output. 
2.21lF tantalum capacitor to ground. 


Reference 
Buffer Capacitor. 
2.2J.lF tantalum capacitor to ground. 


Analog Ground. 


o 
Data Bit 15. Most Significant 
Bit (MSB) of conversion 
results. Hi·Z state when CS is HIGH, or when Rie is LOW. 


D 
Data Bit 14. Hi-Z state when CS is HIGH, or when Ale is LOW. 


D 
Data Bit 13. Hi-Z state when CS is HIGH, or when Rie is LOW. 


D 
Data Bit 12. Hi-Z state when CS is HIGH, or when RIG is LOW. 


D 
Data Bit 11. Hi-Z state when CS is HIGH, or when Rie is LOW. 


e 
Data Bit 10. Hi-Z state when CS is HIGH, or when RlC is LOW. 
a 
Data Bil 9. Hi-Z slale when CS is HIGH, or when RlC is LOW. 


o 
Data Bit 8. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Digital Ground. 


o 
Data Bit 7. Hi·Z state when CS is HIGH, or when RIG is lOW. 
o 
Data Bit 6. Hi-Z state when CS is HIGH, or when RIG is lOW. 


a 
Dala Bit 5. Hi-Z state when CS is HIGH, or when RlC is LOW. 
o 
Data Bit 4. Hi·Z state when CS is HIGH, or when Rle is LOW. 
o 
Data Bit 3. Hi-Z state when CS is HIGH, or when RIG is LOW. 


o 
Data Bit 2. Hi-Z state when CS is HIGH, or when RIG is LOW. 


o 
Data Bit 1. Hi·Z state when CS is HIGH, or when RiG is LOW. 
o 
Data Bit O. Lease Significant 
Bit (LSB) of conversion 
results. Hi-Z state when CS is HIGH, or when RIG is lOW. 


I 
Selects 8 most significant 
bits (lOW) 
or 8 least significant 
bits (HIGH). 


I 
With CS LOW and BUSY HIGH, a Falling Edge on AlG Initiates a New Conversion. 
With CS LOW, a rising edge on AlG 
enables the parallel output. 


I 
Internally OR'd with AlG. If AlG LOW, a faUing edge on CS initiates a new conversion. 
o 
At the start of a conversion, 
BUSY goes LOW and stays lOW 
until the conversion 
is completed 
and the digital outputs 


have been updated. 


Analog Supply Input. Nominally +5V. Decouple to ground with O.1IlF ceramic and 10JlF tantalum capacitors. 


Digital Supply Input. Nominally +5V. Connect directly to pin 27. Must be :$ VANA' 
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BURR - BROWN® 
113131 


Low-Power 
12-Bit Sampling 
CMOS 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
35mW max POWER 
DISSIPATION 


• 
50~W POWER 
DOWN MODE 


• 
25llS max ACQUISITION 
AND 
CONVERSION 


• 
±1/2LSB 
max INL AND DNL 


• 
72dB min SINAD WITH 1kHz INPUT 


• 
±10V, OV TO +5V, AND OV TO +4V INPUT 
RANGES 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
PARALLEL 
AND SERIAL 
DATA OUTPUT 


• 
PIN-COMPATIBLE 
WITH 16-BIT ADS7807 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


The ADS7806 is a low-power 
l2-bit sampling analog- 
to-digital 
using state-of-the-art 
CMOS 
structures. 
It 
contains a complete 
12-bit, capacitor-based, 
SAR AID 
with StH, clock, reference, 
and microprocessor 
inter- 
face with parallel and serial output drivers. 


The ADS7806 
can acquire and convert to full l2-bit 
accuracy 
in 25~s max while consuming 
only 35mW 
max. Laser-trimmed 
scaling resistors provide standard 
industrial 
input ranges of ±lOV and OV to +5V. In 
addition, 
a OV to +4V range allows development 
of 
complete single supply systems. 


The 28-pin ADS7806 is available in a plastic 0.3" DIP 
and in an SOIC, both fully specified for operation over 
the industrial -40°C 
to +85°C temperature 
range. 


~Ric 
C§ 


BYTE 


Power 
Down 


BUSY 


Parallel 
SerialDala 
and 
Clock 
Serial 


Dala 
Serial Data 


Oul 
Parallel Dala 


Reference 
Power 
Down 


Inlomillonli 
Airport 1_ 
Plrt 
• Milling AddrMI: 
PO BOl 11400, TUCIOIl,AI 15734 • SlrMIAddllll: 
6730 S. TUCIOIlBlvd., TU<IOfl, AI 65706 • To!: (520)746-1111 
• Twx: 811).952.1111 


In!omlt 
hUp:/Iwww.burr·brown._ 
• FAXLIno: (100) 541-6133 (USlCIIlIda 
Only) • Cable: BBRCORP • Tere" 066-6491 • FAX: (520) 899-1510 • IlMlOdllle 
Product 
Inlo: (900) 541-6132 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7806P, 
U 
ADS7806PB, 
UB 
CD 


UNITS 
0 
PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
ClO 
RESOLUTION 
12 
* 
Bits 
r-- 


ANALOG 
INPUT 
en 


Voltage Ranges 
±10, 0 to +5, 0 to +4 
V 
C 


Impedance 
(See Table II) 
< 


Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 
2 
] 
Conversion 
Time 
20 
* 
J1S 
Complete 
Cycle 
Acquire 
and Convert 
25 
* 
"S 


Throughput 
Rate 
40 
* 
kHz 


DC ACCURACY 
en 


Integral 
Linearity 
Error 
±0.15 
±0.9 
* 
±0.45 
lSBll) 
I- 


Differential 
Linearity 
Error 
±0.15 
±0.9 
* 
±0.45 
lSB 
Z 


No Missing 
Codes 
Guaranteed 
* 


Bits 
W 
Transition 
Noise(2) 
0.1 
* 


lSB 
Z 
Gain Error 
±0.2 
±O.l 
% 
0 
Full Scale 
Error<3,4) 
±0.5 
±0.25 
% 
a. 


Full Scale Error Drift 
±7 
±5 
ppmJOC 
:E 
Full Scale 
Error(3.4) 
Ext. 2.5000V 
Ref 
±0.5 
±0.25 
% 


Full Scale 
Error 
Drift 
Ext. 2.5QOOV Ref 
±0.5 
* 


ppmJOC 
0 
Bipolar 
Zero 
Error(3) 
±10V Range 
±10 
* 
mV 
0 
Bipolar 
Zero 
Error 
Drift 
±lOV 
Range 
±O.5 
* 


ppmJOC 
Z 
Unipolar 
Zero 
Error(3) 
OV to 5V, OV to 4V Ranges 
±3 
* 
mV 


Unipolar 
Zero 
Error 
Drift 
OV to 5V, OV to 4V Ranges 
±0.5 
* 
ppm!"C 
0 
Recovery 
Time 
to Rated 
Accuracy 
2.2JLF Capacitor to CAP 
1 
* 


ms 
i= 
from Power Down(5) 
en 
Power 
Supply 
Sensitivity 
+4.75V < Vs < +S.25V 
±0.5 
* 


lSB 


(VDIO: 
VANA: Vsl 
:» 
AC ACCURACY 
0 


Spurious-Free 
Dynamic 
Range 
fiN: 
1kHz, ±10V 
80 
90 
* 
* 


dBIO) 
0 
Total 
Harmonic 
Distortion 
fiN: 
1kHz, ±10V 
-90 
-80 
* 
* 


dB 
<C 
Signal-to-(Noise+Distortion) 
fiN: 
1kHz, ±10V 
70 
73 
72 
* 
dB 
Signal-to-Noise 
fiN: 
1kHz, ±10V 
70 
73 
72 
* 


dB 
~ 
Usable Bandwidth(7) 
130 
* 
kHz 


Full Power Bandwidth 
(-3dB) 
600 
* 
kHz 
<c 


SAMPLING 
DYNAMICS 
C 


Aperture 
Delay 
40 
* 
ns 
en 


Aperture 
Jitter 
20 
* 


ps 
0:: 
Transient 
Response 
FS Step 
5 
* 
"S 
W 
Overvoltage 
Recovery(8) 
750 
* 
ns 
I- 


REFERENCE 
0:: 
Internal 
Reference 
Voltage 
No load 
2.48 
2.5 
2.52 
* 
* 
* 
V 
W 


Internal 
Reference 
Source 
Current 
1 
* 


JLA 
> 
(Must 
use external 
buffer.) 
Z 


Internal 
Reference 
Drift 
8 
* 
ppm!"C 
0 
External 
Reference 
Voltage 
Range 
2.3 
2.5 
2.7 
* 
* 
* 


V 
0 
for Specified 
linearity 


External 
Reference 
Current 
Drain 
Ext. 2.5000V Ref 
100 
* 


JLA 
C 


DIGITAL 
INPUTS 
<i 
logic 
levels 
VIL 
-0.3 
+0.8 
* 
* 
V 
V,H 
+2.0 
Vo+0.3V 
* 
* 
V 


I'L 
V1l = OV 
±10 
;,: 
JLA 


I'H 
V1H = SV 
±10 
* 


JLA 


DIGITAL 
OUTPUTS 


Data 
Fonnat 
Parallel 
12-bits 
in 2-bytes; 
Serial 


Data 
Coding 
Binary 
Two's 
Complement 
or Straight 
Binary 


VOL 
IS1NK = 1.6mA 
+0.4 
* 
V 


VOH 
ISOURCE:500JLA 
+4 
* 
V 


leakage 
Current 
High-Z State, 
±5 
* 
uA 
VOUT = OV to V01G 


Output 
Capacitance 
High-Z State 
15 
* 


pF 


The information provided herein is believed to be reliable; however, BURR·BROWNassumes no responsibilityfor inaccuraciesor omissions. BURR-BROWNassumes no responsibility for the use of 
this information,and all use of such infonnation shall be entirely at the user's own risk. Prices and spedfications are subject to change without notice. No patent rights or licenses to any of the ciraJits 
described herein are implied or granted 10any third party. BURR-BROWNdoes not authorize or warrant any BURR·BROWNproduct for use in life support devices anG'orsystems. 
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ADS7806P, 
U 
ADS7806PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
TIMING 


Bus Access Time 
RL = 3.3kn, 
CL = 50pF 
83 
* 
ns 
Bus Relinquish 
Time 
RL = 3.3kn, 
CL = 10pF 
83 
* 
ns 


POWER SUPPLIES 
Specified 
Performance 


VOIG 
Must be :5 VANA 
+4.75 
+5 
+5.25 
* 
* 
* 


V 


VANA 
+4.75 
+5 
+5.25 
.,. 
:;: 
* 
V 


IC1G 
0.6 
* 


mA 


IANA 
5.0 
* 


mA 
Power Dissipation 
VANA = V01G = 5V, 's = 40kHz 
28 
35 
* 
* 
mW 


REFD HIGH 
23 
* 
mW 
PWRD and REFD HIGH 
50 
* 


~W 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 


·C 
Derated Performance 
-55 
+125 
* 
* 


·C 
Storage 
-65 
+150 
* 
* 


·C 
Thermal 
Resistance 
(6JA) 


Plastic DIP 
75 
* 


·CIW 
SOIC 
75 
* 


·CIW 


* Specifications 
same as ADS7806P, 
U. 


NOTES: (1) LSB means Least Significant 
Bit. One LSB for the ±1QV input range is 4.88mV. (2) Typical rms noise at worst case transition. 
(3) As measured with 
fixed resistors shown in Figure 7b. Adjustable 
to zero with external potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale or +Full Scale untrimmed 
deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full-scale 
range) and includes the effect of offset error. (5) 
This is the time delay after the ADS780G is brought out of Power Down Mode until all internal settling occurs and the analog input is acquired to rated accuracy. 
A Convert Command 
after this delay will yield accurate results. (G) All specifications 
in dB are referred to a full-scale 
input. (7) Usable Bandwidth defined as Full- 


Scale input frequency 
at which SignaHo-(Noise 
+ Distortion) degrades 
to GOdB. (8) Recovers to specified 
performance 
after 2 x FS input overvoltage. 


Analog Inputs: R11N 
• 
• •••••. 
±25V 
R21N 
.••••.••.•.••.••.••.•.••.••.•••••.•.••.••.••.•.••.••.••.•..•.••.••.••.••••. 
±25V 
CAP 
VANA +0.3V to AGND2 -{).3V 
REF 
Indefinite Short to AGND2, 


Momentary Short to VANA 


Ground Voltage Differences: 
DGND, AGND1, and AGND2 
±0.3V 


VANA. 
. 
7V 
V01G to VANA ••••••••••••••••••••••••••••••••••••••••••••.••••••••••.••••••••••••••••••••••••••••• 
+0.3V 


VOIG. 
. 
7V 
Digital Inputs . 
. 
-Q.3V to V01G +0.3V 
Maximum Junction Temperature. 
. 
+165°C 


Internal Power Dissipation 
825mW 
Lead Temperature 
(soldering, 
105).. 
. 
+3000C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circujts 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


ADS7806P 
Plastic DIP 
246 
ADS7806PB 
Plastic DIP 
246 
ADS7806U 
SOIC 
217 
ADS7806UB 
SOIC 
217 


MAXIMUM 
MINIMUM 


INTEGRAL 
SIGNAL-TO- 
SPECIFICATION 
LINEARITY 
(NOISE + DISTORTION) 
TEMPERATURE 
PRODUCT 
ERROR (LSB) 
RATIO (dB) 
RANGE 
PACKAGE 


ADS7806P 
±D.9 
70 
-400C to +85·C 
Plastic DIP 
ADS7806PB 
±O.45 
72 
-40DC 
to +85DC 
Plastic DIP 


ADS7806U 
±O.g 
70 
-40DC 
to +85DC 
SOIC 
ADS7806UB 
±O.45 
72 
-40DC 
to +85DC 
SOIC 
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PIN # 
NAME 


1 
R11N 
2 
AGND1 


3 
R21N 
4 
CAP 
5 
REF 


6 
AGND2 
7 
SBlBTC 
8 
EXT/INT 


9 
07 


10 
06 
11 
05 


12 
04 
13 
03 
14 
DGND 
15 
02 
16 
01 
17 
DO 
18 
DATACLK 
19 
SDATA 
20 
TAG 
21 
BYTE 


22 
RIG 


23 
CS 


24 
BUSY 


25 
PWRD 


26 
REFD 
27 
VANA 
28 
V01G 


DIGITAL 
VO 
DESCRIPTION 


Analog Input. See Figure 7. 


Analog Sense 
Ground. 
Analog Input. See Figure 7. 
Reference 
Buffer Output. 
2.2~F tantalum 
capacitor 
to ground. 


Reference 
Input/Output. 
2.2JlF tantalum 
capacitor 
to ground. 


Analog 
Ground. 


I 
Selects Straight Binary or Binary Two's Complement for Output Data Format. 


I 
External/Internal data clock select. 
o 
Data Bit 3 if BYTE is HIGH. Data bit 11 (MSB) if BYTE is LOW. Hi-Z when CS is HIGH andior RIG is LOW. Leave 
unconnected 
when 
using serial output. 


o 
Data Bit 2 if BYTE is HIGH. Data bit 10 if BYTE is LOW. Hi-Z when CS is HiGH andior RIG is LOW. 
o 
Data Bit 1 if BYTE is HIGH. Data bit 9 if BYTE is LOW. Hi-Z when CS is HIGH andior RIG is LOW. 
o 
Data Bit 0 (LSB) if BYTE is HIGH. Data bit 8 if BYTE is LOW. Hi-Z when Cs is HIGH andlor RIG is LOW. 
o 
LOW if BYTE is HIGH. Data bit 7 if BYTE is LOW. Hi-Z when CS is HIGH andior RIG is LOW. 


Digital Ground. 
o 
LOW if BYTE is HIGH. Data bit 6 if BYTE is LOW. Hi-Z when CS is HIGH andior RIG is LOW. 
o 
LOW if BYTE is HIGH. Data bit 5 if BYTE is LOW. Hi-Z when CS is HiGH andior RiG is LOW. 


o 
LOW if BYTE is HIGH. Data bit 4 if BYTE is LOW. Hi-Z when CS is HIGH andior RlC is LOW. 


1/0 
Data Clock Output when EXT/INT is LOW. Data clock input when EXT/INT is HIGH. 


o 
Seriai Oufput Synchronized 
to DATACLK. 


I 
Serial Input When Using an Extemal Data Clock. 


I 
Selects 8 most significant bits (lOW) 
or 4 least significant bits (HIGH) on parallel output pins. 


I 
With CS LOW and BUSY HIGH, a Falling Edge on Rie Initiates a New Conversion. With CS LOW, a rising edge on Rie 
enables the parallel output. 
Internally OR'd with Rie. If Rie is LOW, a falling edge on CS initiates a new conversion. If EXT/INT is LOW, this same 
falling edge will start the transmission of serial data results from the previous conversion. 
a 
At the start of a conversion, BUSY goes LOW and stays LOW until the conversion is completed and the digital outputs 
have been updated. 
PWRD HIGH shuts down all analog circuitry except the reference. Digital circuitry remains active. 
REFD HIGH shuts down the internal reference. External reference will be required for conversions. 
Analog Supply. Nominally +SV. Decouple with O.1tJ.Fceramic and 10tJ.Ftantalum capacitors. 
Digital Supply. Nominally +SV. Connect directly to pin 27. Must be ~ VANA' 


ANALOG 
CONNECT 
R1'N 
CONNECT 
R2'N 
INPUT 
VIA 200n 
VIA 100n 


RANGE 
TO 
TO 
IMPEDANCE 


±10V 
V•• 
CAP 
45.7kfl 
OV to 5V 
AGND 
V,N 
20.0kfl 


OV to 4V 
V,N 
V,N 
21.4kfl 


VOIG 


VANA 


REFD 


PWRD 


BUSY 


RlC 


ADS7B06 
BYTE 


BURR-BROWNiII 
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BURR-BROWN® 
113131 


Low-Power 16-Bit Sampling CMOS 
ANALOG-to-DIGITAL CONVERTER 


• 
35mW max POWER DISSIPATION 


• 
50~W POWER DOWN MODE 


• 
25~s max ACQUISITION 
AND 
CONVERSION 


• 
±1.5LSB 
max INL 


• 
DNL: 16 bits "No Missing Codes" 


• 
86dB min SINAD WITH 1kHz INPUT 


• 
±10V, OV TO +5V, AND OV TO +4V INPUT 
RANGES 


• 
SINGLE +5V SUPPLY OPERATION 


• 
PARALLEL 
AND SERIAL DATA OUTPUT 


• 
PIN-COMPATIBLE 
WITH 12-BIT ADS7806 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


The ADS7807 
is a low-power, 
16-bit, sampHng NO 
using state-of-the-art 
CMOS structures. 
It contains 
a 
complete 
16-bit, capacitor-based, 
SAR AID with SIH, 
clock, 
reference, 
and microprocessor 
interface 
with 
parallel and serial output drivers. 


The ADS7807 
can acquire 
and convert 
16-bits 
to 
within ±1.5LSB 
in 25l1S max while consuming 
only 
35mW max. Laser-trimmed 
scaHng resistors 
provide 
standard 
industrial 
input ranges of ±IOV and OV to 
+5V. In addition, a OV to +4V range allows develop- 
ment of complete 
single supply systems. 


The 28-pin ADS7807 is available in a plastic 0.3" DIP 
and in an SOIC, both fully specified for operation over 
the industrial -40°C 
to +85°C temperature 
range. 


-RIG 
-cs 
-BYTE 
-Power 


Down 


BUSY 


Parallel 
Serial Data 


and 
Clock 


Serial 


Data 
Serial 
Data 


Out 


Parallel Data 


Reference 
Power 
Down 


BURR - BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7807P, 
U 
ADS7807PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
* 


Bits 


ANALOG 
INPUT 


Voltage 
Ranges 
±10, 0 10 +5, 0 10 +4 
V 
Impedance 
(See Table II) 


Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
20 
* 
Ils 
Complete 
Cycle 
Acquire and Convert 
25 
* 


IlS 


Throughput 
Rate 
40 
* 


kHz 


DC ACCURACY 
Integral Linearity 
Error 
±3 
±1.5 
LSB(') 


Differential 
Linearity Error 
+3, -2 
+1.5, -1 
LSB 
No Missing Codes 
15 
16 
Bits 


Transition 
Noise(2) 
0.8 
* 


LSB 
Gain Error 
±0.2 
to.l 
% 


Full Scale Error(3,4) 
±0.5 
±0.25 
% 


Full Scale Error Drift 
±7 
±5 
ppml"C 
Full Scale Error<3,4) 
Ext. 2.5000V 
Ref 
±0.5 
±0.25 
% 


Full Scale Error Drift 
Ext. 2.5QOOVRef 
±0.5 
* 


ppml"C 
Bipolar Zero Error(3) 
±10V Range 
±10 
* 


mV 
Bipolar Zero Error Drift 
±10V Range 
±O.5 
* 


ppml"C 
Unipolar Zero Erro,.<3) 
OV to 5V, OV to 4V Ranges 
±3 
* 


mV 


Unipolar Zero Error Drift 
OV to 5V, OV to 4V Ranges 
±0.5 
* 


ppml"C 


Recovery Time to Rated Accuracy 
2.21lF Capacitor 
to CAP 
1 
:I: 
ms 


from Power Down(5) 


Power Supply Sensitivity 
+4.75V < Vs < +5.25V 
±8 
* 


LSB 


(VOIG=VANA=Vg) 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
fiN = 1kHz, ±10V 
90 
100 
96 
* 


dB(e, 


Tatal Harmonic 
Distortion 
fIN= 1kHz, ±10V 
-100 
-90 
:;: 
-96 
dB 
Signal~to~(Noise+Oistortion) 
fIN = 1kHz, ±10V 
83 
88 
86 
:;: 
dB 


-<lOdB Input 
30 
32 
dB 
Signal-to-Noise 
fiN = 1kHz, ±10V 
83 
88 
86 
:;: 
dB 
Usable Bandwidth(7) 
130 
* 


kHz 
Full Power Bandwidth 
(-3dB) 
600 
* 


kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
* 


ns 
Aperture Jitter 
20 
* 


ps 


Transient 
Response 
FS Step 
5 
* 


IlS 


Overvoltage 
Recovery(8) 
750 
* 
ns 


REFERENCE 
Internal Reference 
Voltage 
No Load 
2.48 
2.5 
2.52 
* 
* 


:;: 
V 


Internal Reference 
Source Current 
1 
* 


!1A 


(Must use external bUffer.) 


Internal Reference 
Drift 
8 
:;: 
ppml"C 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 
* 


V 
for Specified Linearity 


External Reference 
Current Drain 
Ext. 2.5000V 
Ref 
100 
* 


IlA 


DIGITAL 
INPUTS 


Logic Levels 
V,L 
-0.3 
+0.8 
* 
* 


V 
V,H 
+2.0 
Vo+0.3V 
* 
* 


V 


I'L 
V1L = OV 
±10 
:;: 
IlA 


I'H 
V1H= SV 
±10 
* 
!1A 


DIGITAL 
OUTPUTS 
Parallel 16 bits in 2-bytes; Serial 


Data Format 
Binary Two's Complement 
or Straight Binary 


Data Coding 
VOl. 
IS1NK= 1.6mA 
+0.4 
* 


V 
VOH 
ISOURCE= 5001lA 
+4 
* 
V 


Leakage Current 
Hlgh-Z Slate, 
±5 
* 
IlA 
VOUT = OV to VOIG 


Output Capacitance 
High-Z State 
15 
* 


pF 


BURR - BROWNe 
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SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


ADS7807P, 
U 
ADS7807PB, 
UB 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
TIMING 
Bus Access Time 
Rl = 3.3kn, 
Cl = 50pF 
83 
* 
ns 
Bus Relinquish 
Time 
Rl = 3.3kn, 
Cl = 10pF 
83 
* 
ns 


PoWER 
SUPPLIES 
Specified 
Performance 
VOIG 
Must be $ V_ 
+4.75 
+5 
+5.25 
* 
* 
* 
V 
V_ 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


'OIG 
0.6 
* 
mA 
'- 
5.0 
* 
mA 
Power Dissipation 
V_ 
= VOIG= 5V, fs = 40kHz 
28 
35 
* 
* 
mW 
REFD HIGH 
23 
* 


mW 
PWRD and REFD HIGH 
50 
* 
~W 


TEMPERATURE 
RANGE 
Specified 
Pertonnance 
-40 
+85 
* 
* 


·C 
Derated Performance 
-55 
+125 
* 
* 
·C 
Storage 
~5 
+150 
* 
* 


·C 
Thennal 
Resistance 
(8.••) 
Plastic DIP 
75 
* 
.C/W 
SOIC 
75 
* 
·CIW 


* Specifications 
same as ADS7807P, 
U. 


NOTES: (1) LSB means Least Signfficant 
Bit. One LSB for the ±10V input range is 305~V. (2) Typical nns noise at worst case transition. 
(3) As measured 
with 
fixed resistors shown in Figure 7b. Adjustable 
to zero with external potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale or +Full Scale untrimmed 
deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full-scale 
range) and indudes 
the effect of offset error. (5) 
This is the time delay after the AOS7807 is brought out of Power Down Mode until all internal settling occurs and the analog input is acquired to rated accuracy. 
A Convert Command 
after this delay will yield accurate results. (6) All specifications 
in dB are referred to a full-scale input. (7) Usable Bandwidth 
defined as Full- 
Scale input frequency 
at which Signal-to-(Noise 
+ Distortion) 
degrades to 60dB. (8) Recovers to specified 
pertonnance 
after 2 x FS input overvoltage. 


Analog Inputs: Rl'N 
±25V 
R2'N 
. 
±25V 
CAP 
V_ 
+0.3V to AGND2 -o.3V 
REF 
Indefinite Short to AGND2, 


Momentary 
Short to V_ 
Ground Voltage Differences: 
DGND, AGND1, and AGND2 
±O.3V 
V_ 
7V 
VOIGto V_ 
+O.3V 
VIlIG 
•••.•••.•••.•..•.••.•••.••••.••••.•••••••••••.••.•••..••.•.••••.•.••••..•.•••••.••...••.••....•.•..•..•• 
7V 
Digitallnpuls 
-o.3V 
to VOla +O.3V 
Maximum Junction Temperature 
+165°C 
Internal Power Dissipation 
825mW 
Lead Temperature 
(soldering, 
105) 
+300·C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 


ADS7807P 
Plastic DIP 
246 
ADS7807PB 
Plastic DIP 
246 
ADS7807U 
SOIC 
217 
ADS7807UB 
SOIC 
217 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


MAXIMUM 
GUARANTEED 
MINtMUM 
INTEGRAL 
NO MISSING 
SIGNAL·To- 
SPECIFICATION 
LINEARITY 
CODE LEVEL 
(NOISE + DISTORTION) 
TEMPERATURE 
PRODUCT 
ERROR (LSB) 
(LSB) 
RATIO (dB) 
RANGE 
PACKAGE 


ADS7807P 
±3 
15 
83 
-4O"C to +85·C 
Plastic DIP 
ADS7807PB 
±1.5 
16 
86 
-4O"C to +85·C 
Plastic DIP 
ADS7807U 
±3 
15 
83 
-4O"C fo +85·C 
SOIC 
ADS7807UB 
±1.5 
16 
86 
-4O"C to +85·C 
SOIC 


BURR-BROWN_ 


Burr-Brown Ie Data Book 
I~~I 


PIN # 
NAME 


1 
R11N 
2 
AGND1 
3 
R21N 
4 
CAP 
5 
REF 
6 
AGND2 
7 
SBlBTC 
8 
EXTIINT 
9 
07 


10 
06 
11 
05 
12 
04 
13 
03 
14 
DGND 
15 
02 
16 
01 
17 
DO 
18 
DATACLK 
19 
SDATA 
20 
TAG 
21 
BYTE 


22 
RIG 


23 
CS 


24 
BUSY 


25 
PWRD 
26 
REFD 
27 
V..•• 
NA 
28 
V01G 


Analog Input. See Figure 7. 
Analog Sense Ground. 
Analog Input. See Figure 7. 
Reference 
Buffer Output. 2.2~F tantalum 
capacitor to ground. 


Reference 
InpuVOutput. 2.2j.1F tantalum capacitor to ground. 


Analog Ground. 
Selects Straight Binary or Binary Two's Complement 
for Output Data Format. 


ExternaVlntemal 
data clock select. 
Data Bit 7 if BYTE is HIGH. Data bit 15 (MSB) it BYTE is LOW. Hi-Z when CS is HIGH and/or RIG is LOW. Leave 
unconnected 
when using serial output. 


Data Bit 6 if BYTE is HIGH. Data bit 14 if BYTE is LOW. Hi-Z when CS is HIGH and/or RIG is LOW. 
Data Bit 5 if BYTE is HIGH. Data bit 13 if BYTE is LOW. Hi-Z when CS is HIGH and/or RIG is LOW. 
Data Bit 4 if BYTE is HIGH. Data bit 12 if BYTE is LOW. Hi-Z when CS is HIGH and/or RIG is LOW. 
Data Bit 3 if BYTE is HIGH. Data bit 11 if BYTE is LOW. Hi-Z when CS is HIGH and/or RIG is LOW. 
Digital Ground. 
Data Bit 2 if BYTE is HIGH. Data bit 10 if BYTE is LOW. Hi-Z when CS is HIGH and/or RIG is LOW. 
- 
- 
Data Bit 1 if BYTE is HIGH. Data bit 9 if BYTE is LOW. Hi-Z when CS is HIGH and/or RlC is LOW. 
Data Bit 0 (LSB) if BYTE is HIGH. Data bit 8 if BYTE is LOW. Hi-Z when CS is HIGH and/or RiG is LOW. 
Data Clock Output when EXTIINT is LOW. Data clock input when EXTIINT is HIGH. 
Serial Output Synchronized 
to DATACLK. 


Serial Input When Using an External Data Clock. 
Selects 8 most significant 
bits (LOW) or 8 least significant 
bits (HIGH) on parallel output pins. 
With CS LOW and BUSY HIGH, a Falling Edge on Rie Initiates a New Conversion. 
With CS LOW, a rising edge on Ric 
enables the parallel output. 
Internally OR'd with AlC. 
If RiG is LOW, a falling edge on CS initiates a new conversion. 
If EXT/INT is LOW, this same 
falling edge will start the transmission 
of serial data results from the previous conversion. 
At the start of a conversion, 
BUSY goes LOW and stays LOW until the conversion 
is completed 
and the digital outputs 
have been updated. 
PWRD HIGH shuts down all analog circuitry except the reference. 
Digital circuitry remains active. 


REFD HIGH shuts down the internal reference. 
External reference will be required for conversions. 
Analog Supply. Nominally 
+5V. Decouple with O.1~Fceramic and 10~F tantalum 
capacitors. 
Digital Supply. Nominally +5V. Connect directly to pin 27. Must be :s;VANA' 


ANALOG 
CONNECT 
A1'N 
CONNECT 
A2'N 
INPUT 
VIA 200n 
VIA 100n 


AANGE 
TO 
TO 
IMPEDANCE 


±10V 
V,N 
CAP 
45.7kn 
OV to 5V 
AGND 
V,N 
20.0kn 
OV to 4V 
V,N 
V,N 
21.4kn 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
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12-Bit 10Jls Serial CMOS Sampling 
ANALOG-ta-DIGITAL 
CONVERTER 


• 
100kHz SAMPLING 
RATE 


• 
72dB SINAD WITH 45kHz INPUT 


• 
±1/2 LSB INL AND DNL 


• 
SIX SPECIFIED 
INPUT RANGES 


• 
SERIAL OUTPUT 


• 
SINGLE +5V SUPPLY OPERATION 


• 
PIN-COMPATIBLE 
WITH 16-BIT ADS7809 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
100mW MAX POWER DISSIPATION 


• 
20-PIN 0.3" PLASTIC DIP AND SOIC 


• 
SIMPLE 
DSP INTERFACE 


The ADS7808 
is a complete 
l2-bit sampling analog- 
to-digital 
using state-of-the-art 
CMOS 
structures. 
It 


contains a 12-bit capacitor-based 
SAR NO with SIH, 


reference, 
clock, and a serial data interface. Data can 
be output using the internal clock, or can be synchro- 
nized to an external 
data clock. The ADS7808 
also 
provides 
an output synchronization 
pulse for ease of 


use with standard DSP processors. 


The ADS7808 
is specified at a 100kHz sampling rate, 


and guaranteed over the full temperature 
range. Laser- 
trimmed scaling resistors provide various input ranges 
including 
±IOV and OV to SV, while an innovative 


design operates from a single +SV supply, with power 
dissipation 
under IOOmW. 


The 20-pin ADS7808 is available in a plastic 0.3" DIP 
and in an SOlC, both fully specified for operation over 
the industrial 
-40°C 
to +8SoC range. 


Power Down 
~ 


20kn 


R11N 


R21N 


R31N 


CAP 


REF 


BURR - BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ADS7808P. 
U 
ADS7808PB. 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
* 


Bits 


ANALOG 
INPUT 


Voltage Ranges 
±10V. OV to 5V, etc. (See Table I) 


Impedance 
See Table I 


Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
5.7 
8 
* 
* 


~s 
Complete 
Cycle 
Acquire 
and Convert 
10 
* 


~s 


Throughput 
Rate 
100 
* 
kHz 


DC ACCURACY 
Integral 
Linearity 
Error 
±0.9 
±O.45 
LSB(1) 


Differential 
Linearity 
Error 
±0.9 
±0.45 
LSB 


No Missing 
Codes 
Guaranteed 
* 
Transition 
Noise(2) 
0.1 
* 


LSB 
Full Scale Error3,4) 
±0.5 
±0.25 
% 


Full Scale 
Error Drift 
±7 
±5 
ppml°C 


Full Scale 
Erro~3.4) 
Ext. 2.5000V 
Ref 
±0.5 
±0.25 
% 


Full Scale 
Error Drift 
Ext. 2.5000V Ref 
±2 
* 


ppmfOC 


Bipolar Zero 
Error<3) 
Bipolar 
Ranges 
±10 
* 
mV 


Bipolar Zero 
Error Drift 
Bipolar 
Ranges 
±2 
±2 
ppmfOC 


Unipolar 
Zero 
Error<3) 
OV to 10V Range 
±5 
* 
mV 
OV to 4V Range 
±3 
* 
mV 
OV to 5V Range 
±3 
* 
mV 
Unipolar 
Zero 
Error Drift 
Unipolar 
Ranges 
±2 
* 
ppmfOC 


Recovery 
to Rated 
Accuracy 
1~F Capacitor 
to CAP 
1 
* 


ms 
after Power 
Down 
Power 
Supply 
Sensitivity 
+4.75V 
< Vo < +S.25V 
±0.5 
* 


LSB 


(V01G 
= 
V ANA = 
Vo) 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
f'N = 45kHz 
80 
90 
* 
* 


dB(S) 


Total 
Harmonic 
Distortion 
fIN = 45kHz 
-90 
--a0 
* 
* 


dB 
Signal-to-(Noise+Distortion) 
fiN= 45kHz 
70 
73 
72 
* 


dB 
Signal-to-Noise 
fiN = 45kHz 
70 
73 
72 
* 


dB 
Full-Power 
Bandwidth(6) 
250 
* 
kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
* 
ns 
Aperture 
Jitter 
Sufficient 
to meet AC specs 
* 


ns 


Transient 
Response 
FS Step 
2 
* 


~s 
Overvoltage 
Recovel)'!'l 
150 
* 
ns 


REFERENCE 
Internal 
Reference 
Voltage 
No Load 
2.48 
2.5 
2.52 
* 
* 
* 
V 


Internal 
Reference 
Source 
Current 
1 
* 
~ 
(Must 
use external 
buffer) 


External 
Reference 
Voltage 
Range 
2.3 
2.5 
2.7 
* 
* 
* 
V 
for Specified 
linearity 


External 
Reference 
Current 
Drain 
Ext. 2.5000V Ref 
100 
* 
~A 


DIGITAL 
INPUTS 
Logic Levels 
Vil 
-0.3 
+0.8 
* 
* 
V 
V,H 
+2.0 
Vo+0.3V 
* 
* 
V 


III 
V1l = OV 
±10 
* 


~A 


I'H 
VIH = SV 
±10 
* 
~A 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change 
without 
notice. 
No patent 
rights or licenses 
to any of the circuits described 
herein 
are implied or granted 
to any third party. 
BURR-BROWN 
does 
not 


authorize 
or warrant 
any BURR-BROWN 
product 
for use in life support 
devices 
and/or 
systems. 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS (CONT) 


ELECTRICAL 


ADS7BOBP. U 
ADS7BOBPB. UB 


PARAMETER 
I'f 
CONDITIONS 
MIN 
TYP 
I 
MAX 
MIN 
I 
TYP 
MAX 
UNITS 


DIGITAL 
OUTPUTS 
I 
I 
Serial 12 bits 
I 
I 
Data Format 
Data Coding 
Binary 
Two's 
Complement 
or 
Straight 
Binary 


Pipeline 
Delay 
Conversion 
results 
only 
available 
after 
completed 
conversion. 
Data Clock 
- 
Selectable 
for 
internal 
or 
external 
data 
clock 


Internal 
EXT/INT LOW 
2.3 
* 
MHz 
(Output Only When 


Transmitting 
Data) 


External 
EXT/I NT HIGH 
0.1 
10 
* 
* 
MHz 
(Can Run Continually) 


VOL 
ISINK = 1.6mA 
+0,4 
* 
V 


VOH 
ISOURCE 
= 500j.tA. 
+4 
::: 
V 


Leakage Current 
High-Z State, 
±5 
* 
~A 
Your = OV to VOIG 
Output Capacitance 
'. 
High-Z State 
15 
15 
pF 


POWER SUPPLIES 
Specified 
Performance 


VOIG 
Must be S VANA 
+4,75 
+5 
+5.25 
* 
* 
* 
V 


VANA 
+4,75 
+5 
+5.25 
* 
* 
* 
V 


10iG 
0,3 
* 
mA 


IANA 
16 
* 
mA 
Power Dissipation: 
PWRD LOW 
VOIG = VANA = 5V, 1s = 100kHz 
100 
* 
mW 


PWRD HIGH 
50 
* 
~W 


TEMPERATURE 
RANGE 


Specified 
Periormance 
-40 
+85 
* 
* 


°C 
Derated Performance 
-55 
+125 
* 
* 


°C 
Storage 
";;5 
+150 
* 
* 


°C 


Thermal 
Resistance 
(9JA) 
Plastic DIP 
75 
* 


°CIW 
SOIC 
75 
:I: 
°CW 


NOTES; 
(1) LSB means 
Least 
Significant 
Bit. For the ±10V 
input range, 
one LSB is 4.88mV. 
(2) Typical 
rms noise at worst 
case transitions 
and temperatures. 
(3) As measured 
with fixed 


resistors 
in Figure 
4. 
Adjustable 
to zero with external 
potentiometer. 
(4) For bipolar 
input ranges, 
full scale 
error is the worst 
case of -Full 
Scale 
or +Full 
Scale 
untrimmed 
deviation 
from 


ideal first and last code 
transitions, 
divided 
by the transition 
voltage 
(not divided 
by the full-scale 
range) 
and includes 
the effect 
of offset 
error. 
For unipolar 
input 
ranges, 
full scale 
error 


is the deviation 
of the last code 
transition 
divided 
by the transition 
voltage. 
It also includes 
the effect 
of offset 
error. 
(5) All specifications 
in dB are referred 
to a full-scale 
±10V 
input. 
(6) 


Full-Power 
Bandwidth 
defined 
as Full-Scale 
input frequency 
at which 
Signal-to 
(Noise 
+ Distortion) 
degrades 
to 60dB. 
(7) Recovers 
to specified 
performance 
after 2 x FS input overvoltage. 


Analog 
Inputs: 
RllN 
±25V 


R21N 
..•.••.••.•.••.••.••.••.••.•..•.••.••.•..•.••.••.••.•..••••..•.••.•..•..•. 
±25V 


R3'N . 
..... ,.., ±25V 
CAP ,.., 
,.., 
VANA+0,3V to AGND2 -o,3V 


REF 
Indefinite 
Short 
to AGND2, 


Momentary 
Short 
to 
V ANA 


Ground 
Voltage 
Differences: 
DGND, 
AGND2 
±0.3V 


V ANA 
7V 


V01G 
to V ANA 
.•.••.•..••.•.••.•..•.••.••.•..•..•.••..•.•..•.••..•.••.••••..•.••.••.•..••.•.••..•.•. 
+0.3 


V01G 
••.•••••.•..•.••.•.•.••.••.•.••.••.••.•..•.•.•.••.•..•.••.••.••.•..•..•.••.••••.•..•••.••.••.••• 
7V 


Digital 
Inputs 
-o.3V 
to V01G 
+0.3V 


Maximum 
Junction 
Temperature. 
. 
+165°C 


Internal 
Power 
Dissipation 
700mW 


Lead 
Temperature 
(soldering, 
10s) 
+300°C 


A 
ELECTROSTATIC 
JJ/!Ji;;. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


MINIMUM 
MAXIMUM 
SIGNAl-TO- 
SPECIFICATION 
LINEARITY 
(NOISE + DISTORTION) 
TEMPERATURE 
PACKAGE 
DRAWING 


PRODUCT 
ERROR (lSB) 
RATIO(dB) 
RANGE eC) 
PACKAGE 
NUMBER(') 


ADS7808P 
±0.9 
70 
-40°C 
to 
+85°C 
20-Pin 
Plastic 
DIP 
222 
ADS7808PB 
±0,45 
72 
-40°C 
to +85°C 
20-Pin 
Plastic 
DIP 
222 
ADS7808U 
±O.9 
70 
-40°C 
to +85°C 
20-Pin SOIC 
221 


ADS7808UB 
±0,45 
72 
-40°C 
to +85°C 
20-Pin SOIC 
221 
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PIN# 
NAME 


1 
AllN 


2 
AGNDl 


3 
R21N 


4 
R31N 


5 
CAP 


6 
REF 


7 
AGND2 


8 
SBIBTC 


9 
EXT/INT 


10 
DGND 


11 
SYNC 


12 
DATACLK 


13 
DATA 


14 
TAG 


15 
Ale 


- 


16 
CS 


17 
BUSY 


18 
PWRD 


19 
VANA 


20 
VOIG 


DESCRIPTION 


Analog Input. See Table I and Figure 4 for input range connections. 


Analog Ground. Used internally as ground reference point. Minimal current flow. 


Analog Input. See Table I and Figure 4 for input range connections. 


Analog Input. See Table I and Figure 4 for input range connections. 


Reference 
Buffer Capacitor. 
2.2~F Tantalum 
to ground. 


Reference 
Input/Output. 
Outputs internal 2.5V reference. Can also be driven by external system reference. 
In both cases, 


bypass to ground with a 2.2~F Tantalum 
capacitor. 


Analog Ground. 


Select Straight Binary or Binary Two's Complement 
data output format. If HIGH, data will be output in a Straight Binary format. If 
LOW, data will be output in a Binary Two's complement 
format. 


Select External or Internal Clock for transmitting 
data. If HIGH, data will be output synchronized 
to the clock input on DATACLK. 
If 


LOW, a convert command 
will initiate the transmission 
of the data from the previous conversion, 
along with 12 clock pulses output 
on DATACLK. 


Digital Ground. 


Synch Output. If EXT/INT Is HIGH, either a rising edge on AlG with CS LOW or a falling edge on CS with AlG HIGH will output a 
pulse on SYNC synchronized 
to the external 
DATACLK. 


Either an input or an output depending 
on the EXT/I NT level. Output data will be synchronized 
to this clock. If EXT/I NT is LOW, 


DATACLK 
will transmit 
12 pulses after each conversion, 
and then remain LOW between conversions. 


Serial Data Output. Data will be synchronized 
to DATACLK, 
with the format determined 
by the level of SB/BTC. 
In the external clock 


mode, after 12·bits of data, the ADS7808 
will output the level input on TAG as long as CS is LOW and Rie is HIGH (see Figure 3.) If 
EXT/INT is LOW, data will be valid on both the rising and falling edges of DATACLK, 
and between conversions 
DATA will stay at the 


level of the TAG input when the conversion 
was started. 


Tag Input for use in external clock mode. If EXT/INT is HIGH, digital data input on TAG will be output on DATA with a delay of 12 
DATACLK 
pulses as long as CS is LOW and Ale 
is HIGH. See Figure 3. 


Read/Convert 
Input. With CS LOW, a falling edge on RIG puts the internal sample/hold 
into the hold state and starts a conversion. 
When EXTM 
is LOW, this also initiates the transmission 
of the data results from the previous conversion. 
If EXT/I NT is HIGH, a 
rising edge on Ale with CS LOW, or a falling edge on CS with RlC HIGH, transmits 
a pulse on SYNC and initiates the transmission 
of 
data from the previous conversion. 


Chip ~Select. Internally OR'ed with R/C. 


Busy Output. Falls when a conversion 
is started, and remains LOW until the conversion 
is completed 
and the data is latched into the 
output shift register. CS or RIG must be HIGH when BUSY rises, or another conversion 
will start without time for signal acquisition. 


Power Down Input. If HIGH, conversions 
are inhibited and power consumption 
is significantly 
reduced. 
Results from the previous 
conversion 
are maintained 
in the output shift register. 


Analog Supply Input. Nominally +5V. Connect directly to pin 20, and decouple to ground with O.lJ-lF ceramic and 10J-lFTantalum 
capacitors. 


Digital Supply Input. Nominally +5V. Connect directly to pin 19. Must be $ VANA. 


ANALOG 
CONNECT R1,. 
CONNECT R2,. 
INPUT 
VIA 200n 
VIA 1000 
CONNECT R3,• 
RANGE 
TO 
TO 
TO 
IMPEDANCE 


±10V 
V,. 
AGND 
CAP 
22.9kn 


±5V 
AGND 
V" 
CAP 
13.3kn 
±3.33 
V,. 
V,. 
CAP 
10.7kn 
OV to 10V 
AGND 
V,. 
AGND 
13.3kn 
OV to 5V 
AGND 
AGND 
V,. 
10.0kn 


OV to 4V 
V,. 
AGND 
V,. 
10.7kn 


iu~;rBurr-Brown 
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16-Bit 10~s Serial CMOS Sampling 
ANALOG-to-DIGITAL 
CONVERTER 


• 
100kHz SAMPLING 
RATE 


• 
86dB SINAD WITH 20kHz INPUT 


.±2 
LSB INL 


• 
DNL: 16 BITS "No Missing 
Codes" 


• 
SIX SPECIFIED 
INPUT RANGES 


• 
SERIAL 
OUTPUT 


• 
SINGLE +5V SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 12-BIT ADS7808 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
100mW 
MAX POWER DISSIPATION 


• 
20-PIN 0.3" PLASTIC 
DIP AND SOIC 


• 
SIMPLE 
DSP INTERFACE 


The ADS7809 
is a complete 
l6-bit sampling analog- 
to-digital 
using state-of-the-art 
CMOS 
structures. 
It 
contains a 16-bit capacitor-based 
SAR NO with SIH, 
reference, 
clock, and a serial data interface. 
Data can 


be output using the internal clock, or can be synchro- 
nized to an external 
data clock. The ADS7809 
also 
provides 
an output synchronization 
pulse for ease of 
use with standard DSP processors. 


The ADS7809 is specified at a 100kHz sampling rate, 
and guaranteed over the full temperature 
range. Laser- 
trimmed scaling resistors provide various input ranges 
including 
±lOV and OV to SV, while an innovative 
design operates from a single +SV supply, with power 
dissipation 
under 100mW. 


The 20-pin ADS7809 is available in a plastic 0.3" DIP 
and in an SoIC, both fully specified for operation over 
the industrial -40°C 
to +8SoC range. 


BURR-BROWN* 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7809P, 
U 
ADS7809PB. 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
* 
Bits 


ANALOG 
INPUT 


Voltage 
Ranges 
±10. OV to 5V. etc. (See Table I) 


Impedance 
See Table I 


Capacitance 
35 
:I: 
pF 


THROUGHPUT 
SPEED 


Complete 
Cycle 
Acquire and Convert 
10 
* 
~s 


Throughput 
Rate 
100 
* 


kHz 


DC ACCURACY 
Integral Linearity Error 
±3 
±2 
LSB(1) 


Differential 
Linearity Error 
+3. -2 
±1 
LSB 
No Missing Codes 
15 
16 
Bits 


Transition 
Noise(2) 
1.3 
* 


LSB 
Full Scale Errori3,4) 
±O.5 
:I: 
% 


Full Scale Error Drift 
±7 
* 


ppml°C 
Full Scale Errop3,4) 
Ext. 2.5000V Ref 
±O.5 
* 
% 


Full Scale Error Drift 
Ext. 2.5000V Ref 
±2 
* 


ppml°C 


Bipolar Zero Erro,<31 
Bipolar Ranges 
±10 
:I: 
mV 


Bipolar Zero Error Drift 
Bipolar Ranges 
±2 
:I: 
ppml°C 


Unipolar Zero Error(3) 
OV tp 10V Ranges 
±5 
* 


mV 


Unipolar Zero Erro~3) 
OV to 4V. OV to 5V Ranges 
±3 
* 
mV 


Unipolar Zero Error Drift 
Unipolar Ranges 
±2 
* 
pprnf'C 


Recovery to Rated Accuracy 
11lF Capacitor to CAP 
1 
* 


ms 
after Power Down 
Power Supply Sensitivity 
+4.75V < Vo < +S.25V 
±8 
* 


LSB 


(VOIG = VANA = Vol 


AC ACCURACY 
Spurious·Free 
Dynamic Range 
fiN = 20kHz 
90 
100 
96 
* 


dB(S) 


Total Harmonic 
Distortion 
fiN = 20kHz 
-100 
-90 
* 


-94 
dB 


Signal-to-(Noise+Distortion} 
fiN = 20kHz 
83 
88 
86 
* 


dB 


-rodB 
Input 
30 
32 
dB 


SignaHo·Noise 
fiN = 20kHz 
83 
88 
86 
* 


dB 
Full-Power 
Bandwidth(6) 
250 
* 


kHz 


SAMPLING 
DYNAMICS 
Aperture 
Delay 
40 
* 
ns 


Transient 
Response 
FS Step 
2 
* 
~s 


Overvottage 
Recovery<7> 
150 
* 


ns 


REFERENCE 
Internal Reference 
Voltage 
No Load 
2.48 
2.5 
2.52 
* 
* 
* 
V 


Internal Reference 
Source Current 
1 
* 


~A 
(Must use external buffer) 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 
* 
V 


For Specified 
Linearity 


External Reference 
Current Drain 
Ext. 2.5000V 
Ret 
100 
* 
~A 


DIGITAL 
INPUTS 
Logic Levels 
VIL 
-0.3 
+0.8 
* 
* 
V 


V,H 
+2.0 
Vo +0.3V 
* 
* 
V 


III 
V1l = OV 
±10 
* 


~A 
I'H 
VIH = 5V 
±10 
* 


~A 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 
,E3E3, 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS (CO NT) 


ELECTRICAL 


ADS7809P, 
U 
ADS7809PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
I 
TYP 
MAX 
MIN 
I 
TYP 
MAX 
UNITS 


DIGITAL 
OUTPUTS 
I 
I 
I 
I 
Data Format 
Serial 16 bits 


Data Co 
Binary Two's Complement 
or Straight Binary 
Pipeline Delay 
Conversion 
results only available 
after completed 
conversion. 


Data Clock 
- 
Selectable 
for internal or external data clock 
Internal 
EXT/INT LOW 
2.3 
* 
MHz 


(Output Only When 
TransmiUing 
Data) 


External 
EXT/INT HIGH 
0.1 
10 
>.: 
* 


MHz 


(Can Run Continually) 


VOl 
ISINK = 1.6mA 
+0.4 
* 


V 


VOH 
ISOURCE = 5OOJ.1A 
+4 
* 


V 
Leakage Current 
High-Z State, 
±5 
* 
~A 


VOUT = OV to VOIG 


Output Capacitance 
High-Z State 
15 
* 


pF 


POWER SUPPLIES 
Specified 
Performance 


VOIG 
Must be :5 VANA 
+4.75 
+5 
+5.25 
* 
* 


-> 
V 


VANA 
+4.75 
+5 
+5.25 
',' 
* 
* 
V 
ID1G 
0.3 
* 


mA 


IAN' 
16 
>.: 
mA 
Power Dissipation: 
PWRD LOW 
VANA = VOIG = 5V, 's = 100kHz 
100 
* 


mW 
PWRD HIGH 
50 
>.: 
~W 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
:;: 
:;: 
°C 
Derated Performance 
-55 
+125 
* 
* 
°C 
Storage 
-j)5 
+150 
* 


:;: 
°C 
Thermal 
Resistance 
(8JA) 
Plastic DIP 
75 
* 


°CIW 
SOIC 
75 
>.: 
°CIW 


*Same 
as specification 
for ADS7809P, 
U. 


NOTES: (1) LSB means Least Significant 
Bit. For the ±10V input range, one LSB is 3051lV. (2) Typical rms noise at worst case transitions 
and temperatures. 
(3) 


As measured with fixed resistors shown in Figure 4. Adjustable 
to zero with external potentiometer. 
(4) For bipolar input ranges, full scale error is the worst case 
of -Full 
Scale or +Full Scale untrimmed deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full-scale range) and 


includes the effect of offset error. For unipolar input ranges, full scale error is the deviation of the last code transition divided by the transition voltage. 11 also includes 
the effect of offset error. (5) All specifications 
in dB are referred to a full-scale ±10V input. (6) Full-Power Bandwidth defined as Full-Scale input frequency at which 
Signal-to-(Noise+Distortion) 
degrades to GOdB. (7) Recovers to specified 
performance 
after 2 x FS Input overvoltage. 
. 


Analog Inputs: R11N 
••••••••••••..•••...••••....•..•••..•..•..•..•......••..•..•...••..•..•..• 
±25V 


R2'N' 
.±25V 
R3'N 
±25V 


CAP 
VANA+0.3V to AGND2 -{).3V 


REF. 
. 
Indefinite Short to AGND2, 


Momentary 
Short to VANA 
Ground Voltage Differences: 
DGND, AGND2 
±0.3V 
VANA' 
•......•....•........................................•.••.••.•. 
7V 
VOIG to VANA 
•..•.•..••••.•..•..•.••.•..•..•..•..•.••.••.•....••.••.••...........•.•.......••.•..• 
+0.3 


Vo~" 
N 
Digital Inputs 
-Q.3V to V01G +0.3V 
Maximum Junction Temperature 
. 
+1G5°C 


Internal Power Dissipation 
700mW 
Lead Temperature 
(soldering, 
10s) . 
. 
+300°C 


A 
ELECTROSTATIC 
J.ltJti,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


GUARANTEED 
MINIMUM 


MAXIMUM 
NO MISSING 
SIGNAl-TO- 
SPECIFICATION 
PACKAGE 


liNEARITY 
CODE lEVEL 
(NOISE + DISTORTION) 
TEMPERATURE 
DRAWING 


PRODUCT 
ERROR (lSB) 
(lSB) 
RATIO (dB) 
RANGE eC) 
PACKAGE 
NUMBER(') 


ADS7809P 
±3 
15 
83 
-40 to +85 
20-Pin Plastic DIP 
222 
ADS7809PB 
±2 
16 
86 
-40 
to +85 
20-Pin Plastic DIP 
222 


ADS7809U 
±3 
15 
83 
-40 
to +85 
20-Lead SOIC 
221 
ADS7809UB 
±2 
16 
86 
-40 
to +85 
20-Lead SOIC 
221 
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PIN # 
NAME 


1 
R1lN 


2 
AGND1 


3 
R21N 


4 
R31N 


5 
CAP 


6 
REF 


7 
AGND2 


8 
SBlBTC 


9 
EXT/INT 


10 
DGND 


11 
SYNC 


12 
DATACLK 


13 
DATA 


14 
TAG 


15 
RIG 


16 
CS 


17 
BUSY 


18 
PWRD- 


19 
VANA 


20 
VOIG 


DESCRIPTION 


Analog Input. See Table I and Figure 4 for input range connections. 


Analog Ground. 
Used internally as ground reference 
point. Minimal current flow. 


Analog Input. See Table I and Figure 4 for input range connections. 


Analog Input. See Table I and Figure 4 for input range connections. 


Reference 
Buffer Capacitor. 
2.21lF Tantalum 
to ground. 


Reference 
InpuVOutput. Outputs internal 2.5V reference. 
Can also be driven by external system reference. 
In both cases, 


bypass to ground with a 2.21lF Tantalum 
capacitor. 


Analog Ground. 


Select Straight Binary or Binary Two's Complement 
data output format. If HIGH, data will be output in a Straight Binary format. 
If 


LOW I data will be output in a Binary Two's Complement 
format. 


Select External or Internal Clock for transmitting 
data. If HIGH, data will be output synchronized 
to the clock input on OATACLK. 
If 


LOW, a convert command 
will initiate the transmission 
of the data from the previous conversion, 
along with 16 clock pulses output 
on DATACLK. 


Digital Ground. 


Synch Oulpu\. 
If EXT/INT is HIGH, either a rising edge on RIG wilh CS LOW or a falling edge on CS with RIG HIGH will output a 
pulse on SYNC synchronized 
to the external DATACLK. 


Either an input or an output depending 
on the EXT/INT level. Output data will be synchronized 
to this clock. If EXT/INT is LOW, 


DATACLK 
will transmit 
16 pulses after each conversion, 
and then remain LOW between conversions. 


Serial Data Output. Data will be synchronized 
to DATACLK, 
with the format determined 
by the level of SB/BTC. 
In the external clock 
mode, after 16 bits of data, the ADS7809 
will output the level input on TAG as long as CS is LOW and RIG is HIGH (see Figure 3.) If 


EXT/INT is LOW, data will be valid on both the rising and falling edges of DATACLK, 
and between conversions 
DATA will stay at the 
level of the TAG input when the conversion 
was started. 


Tag Input for use in external clock mode. If EXT/INT is HIGH, digital data input on TAG will be output on DATA with a delay of 16 
DATACLK 
pulses as long as CS is LOW and RIG Is HIGH. See Figure 3. 


Read/Convert 
Input. With CS LOW, a falling edge on AlG puts the internal samplelhold 
into the hold state and starts a conversion. 


When EXT/INT is LOW, this also initiates the transmission 
of the data results from the previous conversion. 
If EXT/INT is HIGH, a 
rising edge on AlG with CS LOW, or a falling edge on CS with AlG HIGH, transmits 
a pulse on SYNC and initiates the transmission 
of 
data from the previous conversion. 


Chip Selec\. Inlemally 
OR'ed wilh RIG. 


Busy Output. Falls when a conversion 
is started, and remains LOW until the conversion 
is completed 
and the data is latched into the 
output shift register. CS or AlG must be HIGH when BUSY rises, or another conversion 
will start without time for signal acquisition. 


Power Down Input. If HIGH, conversions 
are inhibited and power consumption 
is significantly 
reduced. 
Results from the previous 
conversion 
are maintained 
in the output shift register. 


Analog Supply Input. Nominally +5V. Connect directly to pin 20, and decouple to ground with O.l~F ceramic and l~F 
Tantalum 
capacitors. 


Digital Supply Input. Nominally +5V. Connect directly to pin 19. Must be $ VANA• 


ANALOG 
CONNECT R11N CONNECT R2'N 


INPUT 
VIA200n 
VIA 100n 
CONNECT R3'N 


RANGE 
TO 
TO 
TO 
IMPEDANCE 


±10V 
V,N 
AGND 
CAP 
22.9kQ 


±5V 
AGND 
V'N 
CAP 
13.3kQ 


±3.33V 
V,N 
V,N 
CAP 
10.7kQ 
OV 10 10V 
AGND 
V'N 
AGND 
13.3kQ 
OV 10 5V 
AGND 
AGND 
V,N 
10.0kQ 
OV 10 4V 
V,N 
AGND 
V,N 
10.7kQ 


TABLE 
I. Input 
Range 
Connections. 
See Figure 
4 for 
complete information . 
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BURR - BROWN® 
IElElI 


12-Bit 800kHz Sampling CMOS 
ANALOG-ta-DIGITAL CONVERTER 


• 
1.25/l5 THROUGHPUT 
TIME 


• 
STANDARD 
±10V INPUT RANGE 


• 
69dB min SINAD WITH 250kHz INPUT 
• ±3/4 LSB max INL AND ±1 LSB max DNL 


• 
INTERNAL 
REFERENCE 


• 
COMPLETE 
WITH S/H, REF, CLOCK, 
ETC. 


• 
PARALLEL 
DATA w/LATCHES 


• 
28-PIN SOIC 


The ADS7810 
is a complete 
l2-bit 
sampling 
AID 


using state-of-the-art 
CMOS structures. 
It contains 
a 
complete 
l2-bit capacitor-based 
SAR AID with inher- 


ent SIH, reference, clock, interface for microprocessor 
use, and three-state 
output drivers . 


The ADS7810 
is specified 
at an 800kHz 
sampling 


rate, and guaranteed 
over the full temperature 
range. 


Laser-trimmed 
scaling resistors provide the industry- 


standard ±lOV input range, while an innovative design 
allows operation 
from ±5V supplies. 


The 28-pin ADS7810 
is available 
in a plastic SOIC 
fully specified for operation over the industrial -40°C 
to +85°C range. 


Output 
Latches 
and 
Three 
State 
Drivers 


Three 
State 


Parallel 


Data 
Bus 


BURR-BROWNiII 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7810U 
ADS7810UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
<- 
Bits 


ANALOG 
INPUT 


Voltage Range 
±10 
* 


V 
Impedance 
3.1 
* 


kQ 
Capacitance 
5 
* 


pF 


THROUGHPUT 
SPEED 


Conversion 
Cycle 
t, + 4 
1020 
* 
ns 
Complete 
Cycle 
Acquire & Convert 
1250 
* 
ns 


Throughput 
Rate 
800 
* 


kHz 


DC ACCURACY 
Integral Linearity Error 
±1 
±0.75 
LSBI') 


Differential 
Linearity Error 
±1 
* 
LSB 
No Missing Codes 
Guaranteed 
* 
Transition 
Noise(2) 
0.1 
* 
LSB 


Full Scale 
Error<3, 4) 
±D.5 
±0.25 
% 


Full Scale Error Drift 
±12 
* 
ppm/'C 


Full Scale Error<3,4) 
Ext. 2.5000V 
Ref 
±D.5 
* 


% 


Full Scale Error Drift 
Ext. 2.500QV Ref 
±12 
* 
ppmrc 


Bipolar Zero Error(3) 
±8 
±4 
LSB 
Bipolar Zero Error Drift 
±2 
* 


ppmrc 


Power Supply Sensitivity 


(+V01G = +V ANA= Vo) 
+4.75V 
< Vo < +S.25V 
±5 
* 
LSB 
-5.25V 
< -V ANA < -4.75V 
±D.5 
* 


LSB 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
fiN= 250kHz 
74 
82 
77 
84 
dBI') 


Total Harmonic 
Distortion 
tiN= 250kHz 
-80 
-74 
-82 
-77 
dB 


Signal-to-(Noise+Oistortion) 
fiN = 250kHz 
67 
71 
69 
* 
dB 
Signal-la-Noise 
fiN = 250kHz 
68 
71 
70 
* 


dB 
Usable Bandwidth(6) 
1.5 
* 
MHz 


SAMPLING 
DYNAMICS 
Aperture 
Delay 
20 
* 
ns 


Aperture Jitter 
10 
* 
ps 


Transient 
Response 
FS Step 
200 
:I: 
ns 


Overvoltage 
Recovery(7) 
250 
* 
ns 


REFERENCE 
Internal Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 
* 
V 
Internal Reference 
DC Source Current 
100 
* 
~A 
(Extemal 
load should be stalic) 
Internal Reference 
Drift 
8 
pprnl'C 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 
* 
V 


For Specified 
Linearity 
External Reference 
Current Drain 
Ext. 2.5000V Ref 
100 
* 
~A 


DIGITAL 
INPUTS 
Logic Levels 
VIL 
-0.3 
+0.8 
* 
* 
V 
V,H 
+2.4 
Vo + 0.3 
* 
* 
V 


I'L 
V1L = OV 
±10 
* 
~A 


I'H 
V,H = 5V 
±10 
* 
~A 


DIGITAL 
OUTPUTS 
Data Format 
Parallel 12 Bits 


Data Coding 
Binary Two's Complement 


VOL 
ISINK = 1.6mA 
+0.4 
* 
V 
VOH 
ISOURCE 
= 500~ 
+2.8 
* 
V 


Leakage Current 
High-Z State, 
±5 
* 
~A 
VOUT = OV to VDlG 


Output Capacitance 
High-Z State 
15 
15 
pF 


DIGITAL 
TIMING 
Bus Access Time 
62 
* 
ns 


Bus Relinquish Time 
83 
* 
ns 


The information provided herein is believed to be reliable; however. BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


ADS7810U 
ADS7810UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified 
Performance 
+VDlG = +VANA 
+4.75 
+5 
+5.25 
* 
* 
* 


V 


-V_ 
-5.25 
-5 
-4.75 
* 
* 
* 
V 


+1010 
+16 
* 


mA 


+IANA 
+16 
* 


mA 
-1- 
-13 
* 


mA 
Derated 
Performance 
+VDtG= 
+VANA 
+4.5 
+5 
+5.5 
* 
* 
* 


V 


-V_ 
-5.5 
-5 
-4.5 
* 
* 
* 
V 


Power 
Dissipation 
fs = 800kHz 
225 
275 
* 
mW 


TEMPERATURE 
RANGE 
Specified 
Performance 
-40 
+85 
* 
* 
'C 
Derated Performance 
-55 
+125 
'C 
Storage 
-<>5 
+150 
* 
* 


'C 
Thermal Resistance 
(9JA) 
Plastic DIP 
75 
* 


'CIW 
SOIC 
75 
* 
'CIW 


NOTES: (1) LSB means 
Least Significant 
Bit. For the 12-bit. ±10V input ADS7810, 
one LSB is 4.88mV. 
(2) Typical 
rms noise at worst case transitions 
and 
temperatures. 
(3) Measured 
with 50.0 in series with analog input. Adjustable 
to zero with external 
potentiometer. 
(4) Full scale error is the worst case of -Full 
Scale 


or +Full Scale 
untrimmed 
deviation 
from ideal first and last code transitions, 
divided by the transition voltage 
(not divided by the full-scale 
range) 
and includes 
the 
effect of offset error. (5) All specifications 
in dB are referred 
to a full*scale ±1 OV input. (6) Usable 
Bandwidth 
defined as Full-Scale 
input frequency 
at which Signal· 


to-(Noise+Distortion) 
degrades 
to 60dB, or 10 bits of accuracy. 
(7) Recovers to specified 
performance 
after 2 x FS input over voltage. 


Analog Inputs: V,N .............................................................................• 
±25V 
REF 
. 
+V_ 
+O.3V to AGND2 -{).3V 
CAP 
Indefinite Short to AGND2 
Momentary 
Short to +VANA 
Ground Voltage Differences: 
DGND, 
AGND1, AGND2 
±0.3V 
+VANA 
. .•...•....•......••...........•...••.•....•..•....•....•................... 
+7V 
+VDtG to +VANA 
. .. +0.3V 
+VDtG 
........•.......• 
. 
7V 


-V_ 
. 
-7V 
Digital Inputs 
-o.3V 
to +VOlG +O.3V 
Maximum 
Junction Temperature 
.. 
+165°C 
Intemal 
Power Dissipation 
.. 
. 
825mW 


Lead Temperature 
(soldering, 
10s) 
. 
+300°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


MINIMUM 


MAXIMUM 
SIGNAL-TO- 


INTEGRAL 
(NOISE + 
SPECIFICATION 
LINEARITY 
DISTORTION) 
TEMPERATURE 
PACKAGE 
DRAWING 
PRODUCT 
ERROR (LSB) 
RATIO (dB) 
RANGE 
PACKAGE 
NUMBER(') 


ADS7810U 
±1 
67 
--40°C 
to +85°C 
28-Pin SOIC 
217 
ADS7810UB 
±O.75 
69 
--40°C 
to +85°C 
28-Pin SOIC 
217 
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DIGITAL 
PIN # 
NAME 
VO 
DESCRIPTION 


1 
V,. 
Analog Input. Connect via 500 to analog input. Full-scale 
input range is ±10V. 


2 
AGNDI 
Analog Ground. 
Used internally as ground reference 
point. Minimal current flow. 
3 
REF 
Reference 
InpuVOutput. Outputs internal reference 
of +2.5V nominal. Can also be driven by external system 
0 


reference. 
In both cases, decouple to ground with a O.1J.lF 
ceramic capacitor. 
T"" 


4 
CAP 
Reference 
Buffer Output. 10llF tantalum capacitor to ground. Nominally +2V. 
CO 


5 
AGND2 
Analog Ground. 
•...... 


6 
Dll 
(MSB) 
0 
Data Bit 11. Most Significant 
Bit (MSB) of conversion 
results. Hi-Z state when CS is HIGH, or when RIG is 
en 
LOW, or when a conversion 
is in progress. 
C 


7 
Dl0 
0 
Data Bit 10. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 
« 
8 
D9 
0 
Data Bit 9. Hi-Z state when CS is HIGH, or when RlC is lOW, 
or when a conversion 
is in progress. 


9 
D8 
0 
Data Bit 8. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 
- 
10 
D7 
0 
Data Bit 7. Hi·Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 
2 
11 
D6 
0 
Data Bit 6. Hi·Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


12 
D5 
0 
Data Bit 5. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


13 
D4 
0 
Data Bit 4. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


14 
DGND 
Digital Ground. 
en 
15 
D3 
0 
Data Bit 3. Hi·Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 
I- 
16 
D2 
0 
Data Bit 2. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


17 
D1 
0 
Data Bit 1. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 
Z 


18 
DO (LSB) 
0 
Data Bit O. least 
Significant 
Bit (lSB) 
of conversion 
results. Hi-Z state when CS is HIGH, or when RIG is 
W 


lOW, 
or when a conversion 
is in progress. 
Z 
19 
Not internally connected. 
0 
20 
+VANA 
Analog Positive Supply Input. Nominally +5V. Connect directly to pins 21, 27 and 28. 


21 
+VOIG 
Digital Supply Input. Nominally +5V. Connect directly to pins 20. 27 and 28. 
a. 


22 
DGND 
Digital ground. 
:!E 
23 
RIG 
1 
Read/Convert 
Input. With CS lOW, 
a falling edge on RIG puts the internal samplelhold 
into the hold state and 
0 
starts a conversion. 
With CS lOW 
and no conversion 
in progress, a rising edge on RI~ enables the output 
data bits. 
0 
24 
CS 
I 
Chip Select. With RIG lOW, 
a falling edge on CS will initiate a conversion. 
With 
Z 
RIG HIGH and no conversion 
in progress, a falling edge on CS will enable the output'data 
bits. 


25 
BUSY 
0 
Busy Output. Falls when a conversion 
is started, and remains lOW 
until the conversion 
is completed 
and the 
0 
data is latched into the output register. With CS lOW 
and RIG HIGH, output data will be valid when BUSY 
i= 
rises, so that the rising edge can be used to latch the data. 
26 
-VANA 
Analog Negative Supply Input. Nominally -SV. Decouple to ground with 0.11lF ceramic and 10J.lFtantulum 
~ 
capacitors. 
27 
+V01G 
Digital Supply Input. Nominally +SV. Connect directly to pins 20, 21 and 28. 
::;) 
28 
+VANA 
Analog Positive Supply Input. Nominally +5V. Connect directly to pins 20,21 
and 27, and decouple to ground " 


with 0.11lF ceramic and 10llF tantulum capacitors. 


V,. 
28 
+V""" 


AGNDI 
+V01G 


REF 
-V""" 


CAP 
BUSY 


AGND2 
CS 


Dll 
(MSB) 
RlC 


Dl0 
DGND 
ADS7810 
D9 
+V01G 


D8 
+VANA 


D7 
NCI1l 


D6 
DO (LSB) 


D5 
D, 


D4 
D2 


DGND ,. 
15 
D3 


NOTE: (1) Not Internally Connected. 
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16-Bit 250kHz Sampling CMOS 
ANALOG-ta-DIGITAL CONVERTER 


• 
250kHz SAMPLING 
RATE 


• 
COMPLETE 
WITH StH, REF, CLOCK, ETC. 


• 
96dB min SFDR WITH 100kHz INPUT 


• 
84dB min SINAD 


• 
±2.5V INPUT RANGE 


• 
28-LEAD 
SOIC 


• 
WIRELESS 
BASE STATIONS 


• 
SPECTRUM 
ANALYSIS 


• 
IMAGING 
SYSTEMS 


• 
DATA ACQUISITION 


The ADS7811 
is a complete 
16-bit sampling 
analog- 


to-digital 
(AID) converter 
featuring 
excellent 
AC 
performance 
and a 250kHz throughput 
rate. The de- 


sign 
includes 
a 
16-bit 
capacitor-based 
SAR 
AID 
converter 
with an inherent 
sample and hold (SIH), a 
precision 
reference, 
and an internal clock. Spurious- 
free dynamic range with a 100kHz full-scale sinewave 
input is typically greater than IOOdB. The ±2.5V input 
range allows development 
of precision systems using 
only ±5V supplies. 
The converter 
is available 
in a 
28-1ead SOIC package 
specified 
for operation 
over 
the industrial -25°C 
to +85°C temperature 
range. 


..-- 
Rie 


Successive 
Approximation 
Register 
and Control 
Logic 
cs 


BUSY 


±2.5V 
Input 
Output 


Latches 


and 
Parallel 


Data 


Three 
Bus 
State 


Drivers 


AEFOuvrn 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7811U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


ANALOG 
INPUT 


Voltage 
Range 
±2.5V 
V 


Impedance 
After Input Capacitor 
is Charged 
100 
MQ 


Capacitance 
30 
pF 


THROUGHPUT 
SPEED 


Conversion 
Cycle 
Acquire and Convert 
4.0 
~s 


Throughput 
Rale 
250 
kHz 


DC ACCURACY 
Integral Linearity Error 
±4 
LSB(l) 


No Missing Codes 
15 
Bits 


Transition 
Noise(2) 
0.8 
LSB 
Full Scale Erron') 
±D.5 
% 


Full Scale Error Drift 
±7 
ppm/'C 


Full Scale Erron') 
External 2.500QV Reference 
±0.2 
% 


Full Scale Error Drift 
External 2.500QV Reference 
2 
ppm/'C 
Bipolar Zero Error 
±10 
mV 
Bipolar Zero Error Drift 
±2 
ppm/'C 


Power Supply Sensitivity 
+Vs ±5%, -Vs±5% 
±6 
±16 
LSB 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
fiN = 100kHz 
96 
100 
dBI') 


Total Harmonic 
Distortion 
fIN = 100kHz 
-98 
-96 
dB 
Signal-to-(Noise+Oistortion) 
fiN = 100kHz 
84 
87 
dB 


--1lOdB Inpul 
28 
dB 
Signal-la-Noise 
fIN = 100kHz 
84 
87 
dB 
Usable Bandwidth(5) 
1 
MHz 


Aperture 
Delay 
40 
ns 


REFERENCE 
Internal Reference 
Voltage 
2.48 
2.5 
2.52 
V 


Internal Reference 
Source Current 
1 
~A 


Internal Reference 
Drift 
15 
ppmfOC 


External Reference 
Voltage Range 
2.5 
V 


External Reference 
Current Drain 
VREF = +2.5V 
100 
~A 


DIGITAL 
INPUTS 
Logic Levels 
Vil 
-0.3 
+0.8 
V 


V,H 
+2.8 
+Vs +0.3V 
V 


I'L 
±10 
~A 


I'H 
±10 
~ 


DIGITAL 
OUTPUTS 


Data Format 
Parallel 16 bits 


Data Coding 
Binary Two's Complement 
VOl. 
IS1NK = 1.6mA 
+0.4 
V 


VQH 
ISOURCE= 2oo~ 
+4 
V 


Leakage Current 
High-Z State, 
±5 
~A 
VOUT 
= OV to VOIO 


Output Capacitance 
Hlgh-Z Siale 
15 
pF 


DIGITAL 
TIMING 


Bus Access Time 
83 
ns 


Bus Relinquish 
Time 
83 
ns 


POWER SUPPLIES 


+Vs 
+4.75 
+5 
+5.25 
V 


-Vs 
-5.25 
-5 
-4.75 
V 
+Is 
+30 
mA 


-Is 
-10 
mA 
Power Dissipation 
200 
250 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-25 
+85 
'C 


Storage 
-55 
+125 


"C 


NOTES: 
(1) LSB means 
Least Significant 
Bit. For the 16·bit, ±2.5V 
input ADS7811, 
one LSB is 76J.N. (2) Typical 
rms noise at worst case transitions 
and 
temperatures. 
(3) Full scale error is the worst case of -Full Scale or +Full Scale untrimmed deviation from ideal first and last code transitions, divided by the transition 
voltage (not divided by the full-scale 
range) and includes the effect of offset error. (4) AU specifications 
in dB are referred to a full-scale 
±2.5V input. (5) Usable 


Bandwidth 
defined as Full·Scale input frequency 
at which Signal-to-(Noise+Distortion) 
degrades to 60dB, or 10 bits of accuracy. 
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Analog Inputs: V1N 
.......................•................... 
-Vs - 0.3V to +Vs + 0.3V 
REF 
- O.3V to +Vs + O.3V 
CAP. 
.. 
Indefinrte Short to GND 


Momentary 
Short to +V s 


+Vs 
7V 
-Vs 
. 
-7V 
Digilallnpuls 
-Q.3V to +Vs + O.3V 
Maximum 
Junction Temperature 
+165°C 


Internal Power Dissipation 
825mW 
Lead Temperature 
(soldering, 
10s) 
+3000C 


A 
ELECTROSTATIC 
Jl!Ji,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


ADS7811U 
28-Pin SOIC 
217 
-25°C 
10+85°C 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR.BROWN 


assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change 
without notice. No patent 
rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 
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PIN # 
NAME 
DESCRIPTION 


1 
V,N 
Analog Input. Full-scale input range is ±2.5V. 
2 
GND 
Ground. 
3 
REF 
Reference 
InpuVOutput. Outputs internal reference of +2.5V nominaL Can also be driven by external system reference. 
In 


both cases, connect to ground with a O.1IlF ceramic capacitor 
in parallel with 2.21lF tantalum 
capacitor. 


T"" 
4 
CAP 
Reference compensation 
capacitor. 
Use a parallel combination 
of a O.1IlF ceramic capacitor and a 2.21lF tantalum capacitor. 
T"" 
5 
GND 
Ground. 
CO 
6 
D15 (MSB) 
Data Bit 15. Most Significant 
Bit (MSB) of conversion 
results. Hi-Z state when CS is HIGH, when Rie is LOW or when a 
,.... 


conversion 
is in progress. 
(/) 
7 
D14 
Data Bit 14. Hi·Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
8 
D13 
Data Bit 13. Hi-Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
C 


9 
D12 
Data Bit 12. Hi·Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
c:r: 
10 
D11 
Data Bit 11. Hi-Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 


11 
D10 
Data Bit 10. Hi-Z state when CS is HIGH, when RlC is LOW or when a conversion 
is in progress. 


12 
D9 
Data Bit 9. Hi-Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 
,_2J 
13 
D8 
Data Bit 8. Hi-Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 


14 
GND 
Ground. 


15 
D7 
Data Bit 7. Hi-Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 


16 
D6 
Data Bit 6. Hi-Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 
en 
17 
D5 
Data Bit 5. Hi-Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 
~ 


18 
D4 
Data Bit 4. Hi-Z state when CS is HIGH, when RiG is LOW or when a conversion 
is in progress. 
Z 


19 
D3 
Data Bit 3. Hi-Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 
W 


20 
D2 
Data Bit 2. Hi-Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
Z 
21 
D1 
Data Bit 1. Hi-Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 
0 
22 
DO (LSB) 
Data Bit O. Least Significant 
Bit (LSB) of conversion 
results. Hi-Z state when CS is HIGH, when RlC is LOW or when a 
conversion 
is in progress. 
a. 


23 
-Vs 
Negative supply input. Nominally -5V. 
Decouple to analog ground with 0.1~F ceramic and 10~F tantalum 
capacitors. 
:ii: 


24 
RlC 
Read/convert 
input. With RIG HIGH, CS going LOW will enable the output data bits if a conversion 
is not in progress. With 
0 
RIG LOW, CS going LOW will start a conversion 
if one is not already in progress. 
(,) 


25 
CS 
Chip select. With RIG LOW, CS going LOW will initiate a conversion 
if one is not already in progress. With Aie HIGH, CS 
going LOW will enable the output data bits if a conversion 
is not in progress. 
Z 


26 
BUSY 
Busy output. Falls when a conversion 
is started, and remains LOW until the conversion 
is completed. 
With CS LOW and 
0 
AlC HIGH, output data will be valid when BUSY rises, so that the rising edge can be used to latch the data. CS or RIG must 
~ 
be HIGH within 250ns after BUSY rises or another conversion 
will start without time for signal acquisition. 
27 
+Vs 
Positive supply input. Nominally +SV. Connect directly to pin 28. 
~ 
28 
+Vs 
Positive supply input. Nominally +SV. Connect directly to pin 27. Decouple to ground with 0.1J..lFceramic and 10~F 
tantalum capacitors. 
=::) 


TABLE I. Pin Assignments. 


PIN CONFIGURATION 


Top View 
SOIC 


V,N 
28 
+Vs 


+Vs 


BUSY 


CAP 
CS 


GND 
RlC 


D15 (MSB) 


DO (LSB) 


ADS7811 
D1 


D12 
D2 


D11 
D3 


D4 


D9 
D5 


D8 
D6 


GND 
14 
15 
D7 
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Low-Power, 
Serial 12-Bit Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
20IJ.Smax CONVERSION 
TIME 


• 
SINGLE 
+SV SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 16-BIT ADS7813 


• 
EASY-TO-USE 
SERIAL 
INTERFACE 


• 
16-PIN 0.3" PLASTIC 
DIP AND SOIC 


• 
±O.SLSB max INL AND DNL 


• 
72dB min SINAD 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
MULTIPLE 
INPUT RANGES 


• 
3SmW max POWER DISSIPATION 


• 
NO MISSING 
CODES 


• 
SOIJ.WPOWER DOWN MODE 


• 
DATA ACQUISITION 
SYSTEMS 


• 
INDUSTRIAL 
CONTROL 


• 
TEST EQUIPMENT 


• 
DIGITAL 
SIGNAL 
PROCESSING 


401<111') 


R11N 


8kn(1j 


R21N 


20kn(') 


R31N 


BUF 


CAP 


REF 


The ADS7812 is a low-power, 
single +5V supply, 12- 


bit sampling analog-to-digital 
converter. 
It contains a 


complete 
12-bit capacitor-based 
SAR 
AID with 
a 


samplelhold, 
clock, 
reference, 
and serial data inter- 
face. 


The converter can be configured 
for a variety of input 
ranges including ±IOV, ±5V, OV to JOV, and 0.5V to 
4.5V. A high impedance 
O.3V to 2.8V input range is 


also available 
(input impedance> 
JOMQ). For most 
input ranges, the input voltage can swing to + 16.5V or 
-16.5V 
without damage to the converter. 


A flexible SPI compatible 
serial interface allows data 


to be synchronized 
to an internal 
or external 
clock. 
The ADS7812 
is specified 
at a 40kHz sampling 
rate 
over the -40oe 
to +85°e 
temperature 
range. 
It is 


available 
in a 16-pin 0.3" plastic 
DIP or a 16-lead 
sOle 
package. 


Serial 


Data 


Out 


BURR - BROWN_ 
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SPECIFICATIONS 


ADS7812P, 
U 
ADS7812PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
* 


Bits 


ANALOG 
INPUT 


Voltage Range 
See Table I 
* 
Impedance 
See Table I 
* 
Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
20 
* 


~s 


Complete 
Cycle 
Acquire and Convert 
25 
* 


~s 


Throughput 
Rate 
40 
* 


kHz 


DC ACCURACY 
Integral Linearity Error 
0.1 
±1 
* 


±0.5 
LSB]') 


Differential 
Linearity Error 
0.1 
±1 
* 
±0.5 
LSB 
No Missing Codes 
Guaranteed 
* 
Transition 
Noise(2) 
0.05 
* 


LSB 


Full Scale Error(3) 
±0.5 
±0.25 
% 


Full Scale Error Drift 
±14 
* 


ppm/'C 


Full Scale Error(3) 
Ext. 2.5000V 
Ref 
±0.5 
±0.25 
% 


Full Scale Error Drift 
Ext. 2.5000V 
Ref 
±5 
* 


ppm/'C 
Bipolar Zero Error 
Bipolar Ranges 
±l0 
* 
mV 


Bipolar Zero Error Drift 
Bipolar Ranges 
±3 
* 


ppm/'C 


Unipolar Zero Error 
Unipolar Ranges 
±6 
* 


mV 


Unipolar Zero Error Drift 
Unipolar Ranges 
±3 
* 


ppm/"C 


Recovery Time to Rated Accuracy 
1.0JlF Capacitor 
to CAP 
300 
* 


~s 
from Power Down(") 


Power Supply Sensitivity 
+4.75V < (Vs = +5V) < +5.25 
±0.75 
* 


LSB 


AC ACCURACY 
Spurious·Free 
Dynamic 
Range 
fiN = 1kHz 
80 
98 
* 
* 


dB]') 


Total Harmonic 
Distortion 
fiN = 1kHz 
-96 
-80 
* 
* 


dB 
Signal-to·(Noise+Oislortion) 
fiN = 1kHz 
70 
74 
72 
* 


dB 
Signal·to-Noise 
fiN = 1kHz 
70 
74 
72 
* 


dB 
Useable Bandwidth(6l 
130 
* 
kHz 


Full Power -3dB Bandwidth 
600 
* 


kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
* 


ns 
Aperture Jitter 
20 
* 


ps 
Transient 
Response 
FS Step 
5 
* 


~s 


Overvoltage 
Recoveryl'l 
750 
* 


ns 


REFERENCE 
Internal Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 
* 


V 
Internal Reference 
Source Current 
100 
* 


IJ.A 
Internal Reference 
Drift 
8 
* 


ppm/"C 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 
* 


V 


External Reference 
Current Drain 
VAEF 
= +2.5V 
100 
* 


~A 


DIGITAL 
INPUTS 
Logic Levels 
VIL 
-0.3 
+0.8 
* 
* 


V 
V,H 
+2.0 
Vs+0.3V 
* 
* 


V 


III 
±10 
* 


~A 


I'H 
±l0 
* 


~A 


DIGITAL 
OUTPUTS 
Data Format 
Serial 


Data Coding 
Binary Two's Complement 
VOL 
ISINK = 1.6mA 
+0.4 
* 


V 
VOH 
ISOURCE 
= 500~ 
+4 
* 


V 


Leakage Current 
High-Z State. 
±l 
* 


~A 


VOUT = OV to Vs 


Output Capacitance 
High-Z State 
15 
15 
pF 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR· BROWN 


assumes no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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ADS7812P, 
U 
ADS7812PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
Vs 
+4.75 
+5 
+5.25 
* 
* 
* 
V 
Power Dissipation 
Is = 40kHz 
35 
* 


mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 


::: 
·C 
Derated Performance 
-55 
+125 
::: 
... 
·C 
* Same specification 
as ADS7812P, 
U. 


NOTES: (1) LSB means Least Significant 
Bit. For the ±1QV input range, one LSB is 4.88mV. 
(2) Typical rms noise at worst case transitions 
and temperatures. 
(3) Full scale error is the worst case of -Full 
Scale or +Full Scale untrimmed deviation from ideal first and last code transitions, 
divided by the transition 
voltage 
(not divided by the full-scale range) and includes the effect of offset error. (4) After the ADS7812 is initially powered on and fully settles, this is the time delay after 


it is brought out 01 Power Down Mode until all internal settling occurs and the analog input is acquired to rated accuracy. and normal conversions 
can begin again. 
(5) All specifications 
in dB are referred to a full·scale 
input. (6) Useable Bandwidth 
defined as Full·Scale 
input frequency 
at which Signal-to·(Noise+Oistortion) 


degrades 
to 6OdB, or 10 bits of accuracy. 
(7) Recovers to specified performance 
after 2 x FS input Qvervoltage. 


Analog Inputs: R11N .....................•.................................................. 
±16.5V 
R2'N 
GND - O.3V to +16.5V 


R3'N 
. 
±16.5V 


REF .. 
. 
GND - 0.3V to Vs + 0.3V 
CAP 
Indelinite Short to GND 
Momentary Short to Vs 
~______________________N 


Digital Inputs . 
. 
GND - 0.3V to Vs + O.3V 
Maximum Junction Temperature. 
. 
+165°C 
Internal Power Dissipation 
825mW 


lead Temperature 
(soldering, 
1Os) .. 
. 
+300°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


MAXIMUM 
GUARANTEED 
MINIMUM 
INTEGRAL 
NO MISSING 
SIGNAL-TO- 
SPECIFICATION 
PACKAGE 
LINEARITY 
CODE LEVEL 
(NOISE + DISTORTION) 
TEMPERATURE 
DRAWING 
PRODUCT 
ERROR (LSB) 
(LSB) 
RATIO (dB) 
RANGE 
PACKAGE 
NUMBERI') 


ADS7812P 
±1 
12 
70 
-40°C 
to +85°C 
Plastic DIP 
180 


ADS7812PB 
±D.5 
12 
72 
-40°C 
to +85°C 
Plastic DIP 
180 
ADS7812U 
±1 
12 
70 
-40·C 
to +85·C 
SOIC 
211 


ADS7812UB 
±D.5 
12 
72 
-40°C 
to +85°C 
SOIC 
211 
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PIN # 
NAME 
DESCRIPTION 


1 
R1lN 
Analog Input. See Tables I and IV. 


2 
GND 
Ground 


3 
R21N 
Analog Input. See Tables I and IV. 


4 
R31N 
Analog Input. See Tables I and IV. 


5 
BUF 
Reference 
Buffer Output. Connect to R1IN• R2IN• or R3IN• as needed. 


6 
CAP 
Reference BufferCompensation Node. Decouple to ground with a 1~F tantalum capacitor in parallel with a O.01).lF ceramic capacitor. 


7 
REF 
Reference Input/Output. Outputs internal +2.5V reference via a series 4k!l resistor. Decouple this voltage with a 1JlF to 2.2J..lF 
tantalum capacitor to ground. If an external reference voltage is applied to this pin, it will override the internal reference. 


S 
GND 
Ground 


9 
DATACLK 
Data Clock Pin. With EXT/INT LOW, this pin is an output and provides the synchronous 
clock for the serial data. The output 


is tri-stated when CS is HIGH. With EXT/INT HIGH, this pin is an input and the serial data clock must be provided externally. 


10 
DATA 
Serial Data Output. The serial data is alwa~he 
result of the last completed 
conversion 
and is synchronized 
to OATACLK. 


If OATACLK is from the internal clock (EXT/INT LOW), the serial data is valid on both the rising and falling edges of DATACLK. 
DATA is tri-stated when CS is HIGH. 


11 
EXTIINT 
External or Internal DATACLK 
Pin. Selects the source of the synchronous 
clock for serial data. If HIGH, the clock must be 
provided externally. 
If LOW, the clock is derived from the internal conversion 
clock. Note that the clock used to time the 


conversion 
is always internal regardless 
of the status of EXT/INT. 
-- 
Convert Input. A falling edge on this input puts the internal samplelhold 
into the hold state and starts a conversion 
regardless 
12 
CONY 
of the state of CS. If a conversion is already in progress, the falling edge is ignored. If EXT/INT is LOW, data from the previous 
conversion 
wilt be serially transmitted 
during the current conversion. 


13 
- 
Chip Select. This input tri·states all outputs when HIGH and enables all outputs when LOW. This includes DATA, BUSY, and 
CS 
DATACLK 
(when EXT/INT is LOW). Note that a falling edge on CONY will initiate a conversion 
even when CS is HIGH. 


14 
BUSY 
Busy Output. When a conversion 
is started, BUSY goes LOW and remains LOW throughout 
the conversion. 
If EXT/INT is 


LOW, data is serially transmitted 
while BUSY is LOW. BUSY is tri-stated 
when C§ is HIGH. 


15 
PWRD 
Power Down Input. When HIGH, the majority of the AOS7812 
is placed in a low power mode and power consumption 
is 
significantly 
reduced. 
CONY 
must 
be taken 
LOW 
prior to PWRD 
going 
LOW in order 
to achieve 
the lowest 
power 
consumption. 
The time required for the ADS7812 
to return to normal operation after power down depends on a number of 
factors. Consult the Power Down section for more information. 


16 
Vs 
+5V Supply Input. For best performance, 
decouple to ground with a O.1J.lFceramic capacitor in parallel with a 10J.1Ftantalum 
capacitor. 


ANALOG 
CONNECT 
CONNECT 
CONNECT 
INPUT 
INPUT 
R11N 
R21N 
R3lN 
IMPEDANCE 
RANGE (V) 
TO 
TO 
TO 
(k11) 


±10V 
V,N 
BUF 
GND 
45.7 


0.3125V to 
2.8125V 
V,N 
V,N 
V,N 
> 10,000 


±5V 
GND 
BUF 
V,N 
26.7 


OV to 10V 
BUF 
GND 
V,N 
26.7 


OV to 4V 
BUF 
V,N 
GND 
21.3 


±3.33V 
V,N 
BUF 
V,N 
21.3 


0.5Vto 
4.5V 
GND 
V,N 
GND 
21.3 


16 
Vs 


PWRD 


BUSY 


CS 


CONY 
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Low-Power, 
Serial 16-Bit Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
20I.lS max CONVERSION 
TIME 


• 
SINGLE 
+SV SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 12-BIT ADS7812 


• 
EASY-TO-USE 
SERIAL 
INTERFACE 


• 
16-PIN 0.3" PLASTIC 
DIP AND SOIC 


• 
±2.0LSB 
max INL 


• 
87dB min SINAD 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
MULTIPLE 
INPUT RANGES 


• 
3SmW max POWER DISSIPATION 


• 
NO MISSING 
CODES 


• 
S0I.lW POWER DOWN MODE 


• 
MEDICAL 
INSTRUMENTATION 


• 
DATA ACQUISITION 
SYSTEMS 


• 
ROBOTICS 


• 
INDUSTRIAL 
CONTROL 


• 
TEST EQUIPMENT 


• 
DIGITAL 
SIGNAL 
PROCESSING 


• 
DSP SERVO CONTROL 


The ADS7813 is a low-power, 
single +5V supply, 16- 


bit sampling analog-to-digital 
converter. 
It contains a 
complete 
16-bit capacitor-based 
SAR 
AID with 
a 
samplelhold, 
clock, reference, 
and serial data inter- 


face. 


The converter can be configured 
for a variety of input 


ranges including ±lOV, ±5V, OV to 10V, and 0.5V to 
4.5V. A high impedance 
O.3V to 2.8V input range is 
also available 
(input impedance> 
10MQ). For most 


input ranges, the input voltage can swing to + l6.5V or 
-16.5V 
without damage to the converter. 


A flexjble SPI compatible 
serial interface allows data 
to be synchronized 
to an internal 
or external 
clock. 
The ADS7813 
is specified 
at a 40kHz sampling 
rate 
over the -40oe 
to +85°e 
temperature 
range. 
It is 
available 
in a 16-pin 0.3" plastic 
DIP or a 16-lead 
sOle 
package. 
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SPECIFICATIONS 


ADS7813P, 
U 
ADS7813PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TVP 
MAX 
UNITS 
M 


Bits 
,... 
RESOLUTION 
16 
* 
co 
ANALOG 
INPUT 
•••••• 


Voltage Range 
See Table I 
* 
en 
Impedance 
See Table I 
* 
C 
Capacitance 
35 
* 
pF 
« 
THROUGHPUT 
SPEED 
Conversion 
Time 
20 
* 
~s 
Complete 
Cycle 
Acquire and Convert 
25 
* 
~s 
2 I 
Throughput 
Rate 
40 
* 
kHz 


DC ACCURACY 
Integral Linearity Error 
±3 
* 


±2 
LSB(1) 
(J) 
Differential 
Linearity Error 
+3, -2 
* 
+2, -1 
LSB 
I-- 
No Missing Codes 
15 
16 
Bits 
Transition 
Noise(2) 
0.6 
* 
LSB 
Z 
Full Scale Error(3) 
±0.5 
±0.25 
% 
W 
Full Scale Error Drift 
±14 
* 
ppmJOC 
Z 
Full Scale Error3) 
Ext. 2.5000V Ref 
±0.5 
±0.25 
% 
0 
Full Scale Error Drift 
Ext. 2.5000V Ref 
±5 
* 
ppm/oC 
Q. 


Bipolar Zero Error 
Bipolar Ranges 
±10 
* 
mV 
:i: 
Bipolar Zero Error Drift 
Bipolar Ranges 
±3 
* 
ppm/oC 
0 
Unipolar Zero Error 
Unipolar Ranges 
±6 
* 


mV 
Unipolar Zero Error Drift 
Unipolar Ranges 
±3 
<- 
ppm/oC 
0 
Recovery Time to Rated Accuracy 
1.0~F Capacitor 
to CAP 
300 
* 
~s 
Z 
from Power Down(4) 


Power Supply Sensitivity 
+4.75V < (Vs = +5V) < +5.25 
±12 
* 


LSB 
0 


AC ACCURACY 
~ 
Spurious-Free 
Dynamic Range 
fiN = 1kHz 
90 
100 
96 
102 
dBIS) 
(J) 
Total Harmonic 
Distortion 
fIN = 1kHz 
-98 
-90 
-100 
-96 
dB 
Signal-to-(Noise+Distortion) 
fiN = 1kHz 
85 
89 
87 
* 
dB 
;:) 
Signal-la-Noise 
fIN = 1kHz 
85 
89 
87 
* 
dB 
0 
Useable Bandwidth(6) 
130 
* 
kHz 
0 
Full Power -3dB Bandwidth 
600 
* 
kHz 
« 
SAMPLING 
DYNAMICS 
~ 
Aperture 
Detay 
40 
* 
ns 
Aperture Jitter 
20 
* 
ps 
ic:( 
Transient 
Response 
FS Step 
5 
* 
~s 
C 
Overvollage 
Recovery(7j 
750 
* 
ns 


REFERENCE 
(J) 
Internal Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 
* 


V 
a: 
Internal Reference 
Source Current 
100 
* 
~A 
W 
Internal Reference 
Drift 
8 
:(. 
ppm/oC 
I-- 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 
* 
V 
a: 
External Reference 
Current Drain 
VREF = +2.5V 
100 
* 
~A 
W 
DIGITAL 
INPUTS 
> 
Logic Levels 
Z 
Vil 
-0.3 
+0.8 
* 
* 
V 
0 
V,H 
+2.0 
Vs +0.3V 
* 
* 


V 


III 
±10 
:(. 
~A 
(,) 


I'H 
±10 
* 
~A 
C 
DIGITAL 
OUTPUTS 
<t 
Data Format 
Serial 
Data Coding 
Binary Two's Complement 
VOL 
ISINK = 1.6mA 
+0.4 
* 
V 
VOH 
ISOURCE = 500J.1A 
+4 
* 
V 
Leakage Current 
High-Z State, 
±1 
* 
~A 
Your = OV to Vs 
Output Capacitance 
High-Z State 
15 
15 
pF 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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ADS7813P, 
U 
ADS7813PB. 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
Vs 
+4.75 
+5 
+5.25 
* 
* 
* 
V 
Power Dissipation 
Is = 40kHz 
35 
* 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 


::: 
°e 
Derated Performance 
-55 
+125 
* 


::: 
°e 
* Same specification 
as ADS7813P, 
U. 


NOTES: (1) LSB means Least Significant 
Bit. For the ±10V input range, one LSB is 30SI.tV. (2) Typical 
rms noise at worst case transitions 
and temperatures. 
(3) Full scale error is the worst case of -Full 
Scale or +FuU Scale untrimmed 
deviation from ideal first and last code transitions, 
divided by the transition 
voltage 
(not divided by the full-scale 
range) and includes the effect of offset error. (4) After the ADS7813 
is initially powered on and fully settles, this is the time delay 
after it is brought out of Power Down Mode until all intemal settling occurs and the analog input is acquired to rated accuracy, 
and normal conversions 
can begin 
again. 
(5) All 
specifications 
in dB are 
referred 
to a full·scale 
input. 
(6) Useable 
Bandwidth 
defined 
as 
Full-Scale 
input 
frequency 
at which 
Signal· to- 
(Noise+Distortion) 
degrades 
to 60dB, or 10 bits of accuracy. 
(7) Recovers 
to specified 
performance 
after 2 x FS input overvoltage. 


Analog Inputs: R1'N 
±16.5V 
R2'N 
. 
GND - 0.3V to +16.5V 
R3'N 
±16.5V 
REF .. 
. GND - 0.3V to Vs + 0.3V 
CAP 
Indefinite Short to GND 
Momentary Short to Vs 
~.. 
......N 
Digital Inputs . 
. 
GND - O.3V to Vs + O.3V 
Maximum Junction Temperature. 
. 
. 
+165°C 
Internal Power Dissipation 
825mW 


lead Temperature 
(soldering, 
10s) 
+300°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. BUIT-Brown 
recommends 
that all iDtegrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


MAXIMUM 
GUARANTEED 
MINIMUM 
INTEGRAL 
NO MISSING 
SIGNAL-TO- 
SPECIFICATION 
PACKAGE 
LINEARITY 
CODE LEVEL 
(NOISE + DISTORTION) 
TEMPERATURE 
DRAWING 
PRODUCT 
ERROR (LSB) 
(LSB) 
RATIO (dB) 
RANGE 
PACKAGE 
NUMBERil) 


ADS7813P 
±3 
15 
85 
-40°C 
to +85°C 
Plastic DIP 
180 
ADS7813PB 
±2 
16 
87 
-40oe 
to +85°C 
Plastic DIP 
180 
ADS7813U 
±3 
15 
85 
-40oe 
to +85°C 
sOle 
211 
ADS7813UB 
±2 
16 
87 
-40oe 
to +85°C 
sOle 
211 
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PIN # 
NAME 
DESCRIPTION 


1 
A11N 
Analog Input. See Tables I and IV. 


2 
GND 
Ground 


3 
R21N 
Analog Input. See Tables I and IV. 


4 
R3!N 
Analog Input. See Tables I and IV. 


5 
BUF 
Reference 
Buffer Output. Connect to R11N, R2IN• or R3IN, as needed. 


6 
CAP 
Reference Buffer Compensation Node. Decoupleto ground with a 1~F tantalum capacitor in parallel with a O.01W" ceramic capacitor. 


7 
REF 
Reference Input/Output. Outputs internal +2.5V reference via a series 4kQ resistor. Decouple this voltage with a 11lF to 2.2JlF 
tantalum 
capacitor to ground. If an external reference voltage is applied to this pin, it will override the internal reference. 


8 
GND 
Ground 


9 
DATACLK 
Data Clock Pin. With EXT/INT LOW, this pin is an output and provides the synchronous 
clock for the serial data. The output 


is tri-stated when CS is HIGH. With EXT/INT HIGH, this pin is an input and the serial data clock must be provided externally. 


10 
DATA 
Serial Data Output. The serial data is alwa~he 
result of the last completed 
conversion 
and is synchronized 
to DATACLK. 


If DATACLK is from the internal clock (EXT/I NT LOW). the serial data is valid on both the rising and falling edges of DATACLK. 
DATA is tri-stated when CS is HIGH. 


11 
EXT/INT 
External or Internal DATACLK 
Pin. Selects the source of the synchronous 
clock for serial data. If HIGH, the clock must be 
provided 
externally. 
If LOW, the clock is derived from the internal conversion 
clock. Note that the clock used to time the 
conversion 
is always internal regardless 
of the status of EXT/iNT. 


12 
-- 


Convert Input. A falling edge on this input puts the internal sample/hold 
into the hold state and starts a conversion 
regardless 
CONY 
of the state of CS. If a conversion is already in progress, the falling edge is ignored. If EXT/INT is LOW, data from the previous 
conversion 
will be serially transmitted 
during the current conversion. 


13 
CS 
Chip Select. This input tri-states all outputs when HIGH and enables all outputs when LOW. This includes DATA, BUSY, and 
DATACLK 
(when EXT/INT is LOW). Note that a falling edge on CONV will initiate a conversion 
even when CS is HIGH. 


14 
-- 
Busy Output. When a conversion 
is started, BUSY goes LOW and remains LOW throughout 
the conversion. 
If EXT/I NT is 
BUSY 


LOW, data is serially transmitted 
while BUSY is LOW. BUSY is tri-stated when CS is HIGH. 


15 
PWRD 
Power Down Input. When HIGH, the majority of the ADS7813 
is placed in a low power mode and power consumption 
is 
significantly 
reduced. 
CONV 
must 
be taken 
LOW 
prior to PWRD 
going 
LOW 
in order 
to achieve 
the lowest 
power 


consumption. 
The time required for the ADS7813 to return to normal operation 
after power down depends on a number of 
factors. Consult the Power Down section for more information. 


16 
Vs 
+5V Supply Input. For best performance, 
decouple to ground with a O.111Fceramic capacitor in parallel with a 10llF tantalum 
capacitor. 


ANALOG 
CONNECT 
CONNECT 
CONNECT 
INPUT 
INPUT 
R11N 
R21N 
R31N 
IMPEDANCE 
RANGE (V) 
TO 
TO 
TO 
(kn) 


±10V 
V,N 
BUF 
GND 
45.7 


0.3125V to 
2.8125V 
V,N 
V,N 
V,N 
> 10,000 


±5V 
GND 
BUF 
V,N 
26.7 


OV to 10V 
BUF 
GND 
V,N 
26.7 


OV to 4V 
BUF 
V,N 
GND 
21.3 


±3.33V 
V,N 
BUF 
V,N 
21.3 


0.5Vto 
4.5V 
GND 
V,N 
GND 
21.3 


R11N 
16 
Vs 


PWRD 


BUSY 


CS 


ADS7813 
CONY 


EXT/INT 


DATA 


GND 
DATACLK 
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BURR - BROWN® 
113131 
DEMO BOARD 
AVAILABLE 
See Appendix 
A 


16-Bit 250kHz Sampling 
CMOS 
ANALOG-te-DIGITAL 
CONVERTER 


• 
250kHz SAMPLING 
RATE 


• 
COMPLETE 
WITH S/H, REF, CLOCK, 
ETC. 


• 
96dB min SFDR WITH 100kHz INPUT 


• 
84dB min SINAD 


• 
±2.5V INPUT RANGE 


• 
28-LEAD 
SOIC 


• 
WIRELESS 
BASE STATIONS 


• 
SPECTRUM 
ANALYSIS 


• 
IMAGING 
SYSTEMS 


• 
DATA ACQUISITION 


The ADS7815 
is a complete 
16-bit sampling 
analog- 


to-digital 
(AID) 
converter 
featuring 
excellent 
Ae 


performance 
and a 250kHz throughput 
rate. The de- 
sign 
includes 
a 
16-bit 
capacitor-based 
SAR 
AID 
converter 
with an inherent 
sample and hold (SIH), 
a 


precision 
reference, 
and an internal clock. Spurious- 
free dynamic range with a 100kHz full-scale sinewave 
input is typically greater than l00dB. The ±2.5V input 
range allows development 
of precision systems using 
only ±5V supplies. 
The converter 
is available 
in a 
28-lead 
SOle 
package 
specified 
for operation 
over 


the industrial -25°e 
to +85°e 
temperature 
range. 


-RIG 


Successive Approximation 
Register and Control Logic 
..-- 
cs 


BUSY 


Output 
latches 


and 


Three 


State 


Parallel 
Data 
Bus 


BURR-SROWN* 
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SPECIFICATIONS 


ADS7815U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


ANALOG 
INPUT 


Voltage Range 
t2.5V 
V 


Impedance 
100 
MQ 


Capacitance 
30 
pF 


THROUGHPUT 
SPEED 


Conversion 
Cycle 
Acquire and Convert 
4.0 
~s 


Throughput 
Rate 
250 
kHz 


DC ACCURACY 
Integral Linearity Error 
t4 
lSB(') 


No Missing Codes 
15 
Bits 


Transition 
Noise(2) 
0.8 
lSB 


Full Scale Errorl') 
to.1 
% 


Full Scale Error Drift 
t7 
ppm/"C 


Bipolar Zero Error 
±2 
mV 


Bipolar Zero Error Drift 
±2 
ppm/"C 


Power Supply Sensitivity 
+Vs ±5%, -Vs±5% 
t6 
LSB 


AC ACCURACY 
Spurious·Free 
Dynamic 
Range 
fiN = 100kHz 
96 
100 
dB(4) 


Total Harmonic 
Distortion 
fiN = 100kHz 
-98 
-96 
dB 
Signal-to-(Noise+Distortion) 
fiN = 100kHz 
84 
dB 


-£OdB 
Input 
28 
dB 
Signal-la-Noise 
fiN = 100kHz 
84 
dB 


Usable Bandwidth(5) 
1 
MHz 
Aperture 
Delay 
40 
ns 


REFERENCE 
Internal Reference 
Voltage 
2.45 
2.5 
2.55 
V 


Internal Reference 
Source Current 
1 
~A 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
V 


External Reference 
Current Drain 
VAEF 
= +2.5V 
100 
~A 


DIGITAL 
INPUTS 
Logic levels 
V,l 
-0.3 
+0.8 
V 
V,H 
+2.8 
+Vs +O.3V 
V 


I,l 
t10 
~A 


I'H 
t10 
~A 


DIGITAL 
OUTPUTS 
Data Format 
Parallel 16 bits 


Data Coding 
Binary Two's Complement 
Vo. 
IS1NK = 1.6mA 
+0.4 
V 
VQH 
ISOURCE 
= 200~ 
+4 
V 


leakage 
Current 
High-Z State, 
t5 
~ 
Vour = OV to V01G 


Output Capacitance 
High-Z State 
15 
pF 


DIGITAL 
TIMING 
Bus Access Time 
83 
ns 


Bus Relinquish Time 
83 
ns 


POWER SUPPLIES 
+Vs 
+4.75 
+5 
+5.25 
V 
-Vs 
-5.25 
-5 
-4.75 
V 


+15 
+30 
mA 


-Is 
-10 
mA 


Power Dissipation 
200 
250 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-25 
+85 
"C 
Storage 
-55 
+125 
"C 


NOTES: 
(1) lSB 
means 
least 
Significant 
Bit. For the 16-bit, ±2.5V 
input ADS7815, 
one lSB 
is 76JlV. (2) Typical 
rms noise at worst case transitions 
and 
temperatures. 
(3) Full scale error is the worst case of -Full Scale or +Full SCale untrimmed deviation from ideal first and last code transitions, divided by the transition 
voltage (not divided by the full-scale range) and includes the effect of offset error. (4) All specifications 
in dB are referred to a full-scale ±2.5V input. (5) Full-Power 


Bandwidth 
defined as Full-Scale 
input frequency 
at which Signal-to-(Noise+Distortion) 
degrades to 60dB, or 10 bits of accuracy. 
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Analog Inputs: VIN 
tV s 


REF 
GND -Q.3V to +Vs +O.3V 
CAP 
Indefinite Short to GND 
Momentary Short to +Vs 


+Vs 
. 
7V 


-V s 
-7V 
Digital Inputs 
GND -Q.3V to +Vs +O.3V 
Maximum Junction Temperature. 
. 
+165°C 
Internal Power Dissipation. 
. 
825mW 
Lead Temperature (soldering, 10s).. 
. 
+300°C 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


ADS7815U 
28-Pin SOIC 
217 
-25°C to +85°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 


assumes no responsibilityfor the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject 
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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1 
V,N 
Analog Input. Full-scale 
input range is ±2.5V. 
2 
GNO 
Ground. 


3 
REF 
Reference 
Input/Output. 
Outputs internal reference of +2.5V nominal. Can also be driven by external system reference. 
In 
both cases, connect to ground with a O.1~F ceramic capacitor 
in parallel with 2.21lF tantalum 
capacitor. 
It) 


4 
CAP 
Reference compensation 
capacitor. Use a parallel combination 
of a O.1)J.F ceramic capacitor and a 2.21lF tantalum capacitor. 
,.... 


5 
GNO 
Ground. 
CO 
6 
015 (MSB) 
Data Bit 15. Most Significant 
Bit (MSB) of conversion 
results. Hi·Z state when CS is HIGH, when Ale is LOW or when a 
t-- 


conversion 
is in progress. 
(/) 
7 
014 
Data Bit 14. Hi-Z state when CS is HIGH, when R/e is LOW or when a conversion 
is in progress. 


8 
013 
Data Bit 13. Hi-Z state when CS is HIGH, when R/e is LOW or when a conversion 
is in progress. 
C 


9 
012 
Data Bit 12. Hi-Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
<C 
10 
011 
Data Bit 11. Hi-Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 


11 
010 
Data Bit 10. Hi·Z state when CS is HIGH, when R/C is LOW or when a conversion 
is in progress. 


~ 


12 
09 
Data Bit 9. Hi·Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
2 
13 
08 
Data Bit 8. Hi·Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 


14 
GNO 
Ground. 
15 
07 
Data Bit 7. Hi·Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 


16 
06 
Oata Bit 6. Hi·Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
en 
17 
05 
Oata Bit 5. Hi·Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
I-- 


18 
04 
Oata Bit 4. Hi-Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
Z 


19 
03 
Oata Bit 3. Hi·Z state when CS is HIGH, when RIG is LOW or when a conversion 
is in progress. 
W 


20 
02 
Data Bit 2. Hi-Z state when CS is HIGH, when Rie is LOW or when a conversion 
is in progress. 
Z 
21 
01 
Data Bit 1. Hi·Z state when CS is HIGH, when RIG is LOW or when a conve~n 
is in progress. - 
0 
22 
00 (LSB) 
Data Bit O. Least Significant 
Bit (LSB) of conversion 
results. Hi·Z state when CS is HIGH, when RlC is LOW or when a 
a. 


conversion 
is in progress. 


23 
-Vs 
Negative supply input. Nominally -5V. Decouple to analog ground with 0.1JJ.Fceramic and 10JJ.Ftantalum 
capacitors. 
:i!: 


24 
RIG 
Read/convert 
input. With Rle HIGH, CS going LOW will enable the output data bits if a conversion 
is not in progress. With 
0 
RIG LOW, CS going LOW will start a conversion 
if one is not already in progress. 
(.) 


25 
CS 
Chip select. With RIG LOW, CS going LOW will initiate a conversion 
if one is not already in progress. With RIG HIGH, CS 
going LOW will enable the output data bits jf a conversion 
is not in progress. 
Z 


26 
BUSY 
Busy output. Falls when a conversion 
is started, and remains LOW until the conversion 
is completed. 
With CS LOW and 
0 
RIG HIGH, output data will be valid when BUSY rises, so that the rising edge can be used to latch the data. CS or RIG must 
I-- 
be HIGH within 250ns after BUSY rises or another conversion 
will start without time for signal acquisition. 
27 
+Vs 
Positive supply input. Nominally +5V. Connect directly to pin 28. 
en 


28 
+Vs 
Positive supply input. Nominally +SV. Connect directly to pin 27. Decouple to ground with 0.1JJ.Fceramic and 10JJ.F 
=> 
tantalum 
capacitors. 
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12-Bit High Speed Micro Power Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
200kHz 
SAMPLING 
RATE 


• 
MICRO 
POWER: 
1.9mW at 200kHz 
150llW at 12.5kHz 


• 
POWER 
DOWN: 3/lA Max 


• 
8-PIN MINI-DIP, 
SOIC, AND MSOP 


• 
DIFFERENTIAL 
INPUT 


• 
SERIAL 
INTERFACE 


The ADS7816 
is a 12-bit, 200kHz 
sampling 
analog- 
to-digital 
converter. 
It features 
low power operation 
with 
automatic 
power 
down, 
a synchronous 
serial 
interface, and a differential 
input. The reference 
volt- 
age can be varied from IOOmV to 5V, with a corre- 
sponding resolution 
from 241lV to 1.22mV. 


Low power, 
automatic 
power down, and small size 
make the ADS7816 ideal for battery operated systems 
or for systems where a large number of signals must be 
acquired 
simultaneously. 
It is also ideal for remote 
and/or 
isolated 
data 
acquisition. 
The 
ADS7816 
is 
available in an 8-pin plastic mini-DIP, an 8-lead SOle, 
or an 8-lead MSOP package. 
• 
BATIERY 
OPERATED 
SYSTEMS 


• 
REMOTE 
DATA ACQUISITION 


• 
ISOLATED 
DATA ACQUISITION 


DC LOCK 


Cs/SHDN 


BURR - BROWNe 
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SPECIFICATIONS 


ADS7816 
ADS7816B 
ADS7816C 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 


Full-Scale 
Input Span 
+In - (-In) 
0 
VAEF 
* 
* 
* 
* 


V 
Absolute 
Input Voltage 
+In 
-<l.2 
Vcc+0.2 
* 
* 
* 
* 


V 
-In 
-<l.2 
+0.2 
* 
* 
* 
* 


V 
Capacitance 
25 
* 
* 


pF 
Leakage Current 
±1 
* 
* 


llJI 


SYSTEM 
PERFORMANCE 


Resolution 
12 
* 
* 


Bits 
No Missing Codes 
11 
12 
* 


Bits 
Integral Linearity Error 
±0.5 
±2 
±C.5 
±2 
±C.5 
±1 
LSBll) 


Differential 
Linearity Error 
±0.5 
±2 
±C.5 
±1 
±0.25 
±0.75 
LSB 
Offset Error 
±4 
* 
* 


LSB 
Gain Error 
±4 
* 
* 


LSB 
Noise 
33 
* 
* 


IlVrms 
Power Supply Rejection 
82 
* 
* 


dB 


SAMPLING 
DYNAMICS 
Conversion 
Time 
12 
* 
* 
Clk Cycles 
Acquisition 
Time 
1.5 
* 
* 
Clk Cycles 
Throughput 
Rate 
200 
* 
* 
kHz 


DYNAMIC 
CHARACTERISTICS 


Total Harmonic 
Distortion 
V,N = 5.0Vp-p al 1kHz 
-ll4 
* 


:I: 
dB 
V,N = 5.0Vp-p at 5kHz 
-ll2 
* 
* 
dB 


SINAD 
V,N = 5.0Vp-p at 1kHz 
72 
* 
* 


dB 


Spurious 
Free Dynamic 
Range 
V,N = 5.0Vp-p at 1kHz 
86 
* 
* 


dB 


REFERENCE 
INPUT 


Voltage Range 
0.1 
5 
* 
* 
* 
* 


V 
Resistance 
Cs = GND, fSAMPLE= OHz 
5 
* 
* 


Gn 
Cs = Vee 
5 
* 
* 


Gn 
Current Drain 
At Code 710h 
38 
100 
* 
* 
* 
* 


llJI 


fSAMPlE = 12.5kHz 
2.4 
20 
* 
* 
* 
* 


llA 
CS = Vee 
0.001 
3 
* 
* 
* 
* 


llA 


DIGITAL 
INPUT/OUTPUT 


Logic Family 
CMOS 
* 
* 
Logic levels: 


V,H 
I'H = +5llJ1 
3 
+Vcc +0.3 
* 
* 


:+: 
* 
V 


VIL 
IlL = +5~A 
-<l.3 
0.8 
* 
* 
* 
* 


V 
VOH 
IOH= -250llJl 
3.5 
* 
* 


V 
VOL 
10L= 250llJI 
0.4 
* 
* 


V 
Data Format 
Straight Binary 
* 
* 


POWER SUPPLY 
REQUIREMENTS 


Vcc 
Specified 
Performance 
4.50 
5.25 
* 
* 
',' 
* 


V 
Quiescent 
Current 
380 
700 
* 
* 
* 
* 


llA 
fSAMPLE= 12.5kHz{2. 3) 
30 
* 
* 


llA 
fSAMPLE= 12.5kHz(3l 
280 
400 
* 
* 


llA 


Power Down 
CS = Vcc, fSAMPLE= OHz 
3 
* 
* 


llA 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 
* 
* 


·C 
* Specifications 
same as ADS7816. 


NOTE: (1) LSB means Least Significant Bit, with VREFequal to +5V, one LSB is 1.22mV. (2) fCLK= 3.2MHz, CS = Vcc for 241 clock cycles out of every 256. (3) See 
the Power Dissipation 
section for more information 
regarding lower sample rates. 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 


authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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+Vce 
. 
+6V 
Analog InpuI... 
. 
-Q.3V 10(+Vcc + 0.3V) 


Logic Input 
-Q.3V 10(+Vcc + 0.3V) 


Case Temperature. 
. 
+l000C 
Junction Temperature 
. 
+150°C 
Storage Temperature.. 
. . +125°C 


External Reference Voltage. 
.. 
+5.5V 


NOTE: (1) Stresses above these ratings may permanently damage the device. 


8-Pin PDIP, 
8-Lead SOIC, 
8-Lead MSOP 


Electrostatic 
discharge can cause damage ranging from per- 


formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using 
appropriate 
ESD protection 


methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 


published 
specifications. 


PIN 
NAME 
DESCRIPTION 


1 
VAEF 
Reference Input. 


2 
+In 
Non Inverting Input. 


3 
-In 
Inverting Input. Connect to ground or to remote ground sense point. 


4 
GND 
Ground. 


5 
CS/SHDN 
Chip Select when LOW, Shutdown Mode when HIGH. 


6 
DOOT 
The serial output data word is comprised of 12 bits of data. In operation the data is valid on the falling edge of DCLOCK. The 
second clock pulse atter the falling edge of CS enables the serial output. Atter one null bit the data is valid for the next 12 edges. 
7 
DCLOCK 
Data Clock synchronizes the serial data transfer and determines conversion speed. 


8 
+Vcc 
Power Supply. 


MAXIMUM 
MAXIMUM 
INTEGRAL 
DIFFERENTIAL 
PACKAGE 
LINEARITY 
ERROR 
LINEARITY 
ERROR 
TEMPERATURE 
DRAWING 
PRODUCT 
(LSB) 
(LSB) 
RANGE 
PACKAGE 
NUMBER!') 


ADS7816P 
±2 
±2 
-4O"C to +85°C 
Plastic DIP 
006 
ADS7816U 
±2 
±2 
-4O"C to +85°C 
SOIC 
182 


ADS7816E 
±2 
±2 
-40°C to +85°C 
MSOP 
337 
ADS7816PB 
±2 
±1 
-40°C to +85°C 
Plastic DIP 
006 
ADS7816UB 
±2 
±1 
-40°C to +85°C 
SOIC 
182 
ADS7816EB 
±2 
±1 
-40°C 
to +85°C 
MSOP 
337 
ADS7816PC 
±1 
±O.75 
-40°C 
to +85°C 
Plastic DIP 
006 
ADS7816UC 
±1 
±O.75 
-40°C to +85°C 
SOIC 
182 
ADS7816EC 
±1 
±O.75 
-40°C 
to +85°C 
MSOP 
337 
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12-Bit Differential 
Input Micro Power Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
BIPOLAR 
INPUT 
RANGE 


• 
TRUE 
DIFFERENTIAL 
INPUT 


• 
200kHz 
SAMPLING 
RATE 


• 
MICRO 
POWER: 
2.3mW at 200kHz 


• 
POWER 
DOWN: 3J..lAMax 


• 
AVAILABLE 
IN 8-LEAD 
MSOP PACKAGE 


• 
SERIAL 
INTERFACE 


• 
AC COMMON-MODE 
REJECTION 


• TRANSDUCER 
INTERFACE 


• 
BATTERY 
OPERATED 
SYSTEMS 


• 
REMOTE 
DATA ACQUISITION 


• 
ISOLATED 
DATA ACQUISITION 


• 
AC MOTOR 
CONTROL 


The ADS7817 
is a 12-bit, 200kHz 
sampling 
analog- 
to-digital 
converter 
that features 
a high impedance 
fully differential 
analog input. The reference 
voltage 
can be varied from IOOmV to 2.5V, with a correspond- 
ing 
input-referred 
resolution 
between 
491J. V and 


1.22mV. 


The differential 
input, low power, 
automatic 
power 
down, 
and small size make the ADS7817 
ideal for 
direct connection 
to transducers 
in battery 
operated 
systems, 
remote 
data 
acquisition, 
or multi-channel 
applications. 
The ADS7817 
is available 
in an 8-pin 


plastic mini-DIP, an 8-lead SOle, 
or an 8-lead MSOP 
package . 


DCLOCK 


-CS/SHDN 


BURR-BROWN<8I 
IElElI 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


ADS7817 
ADS7817B 
ADS7817C 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 
Full-Scale 
Input Span 
+In - (-In) 
-VAEF 
+VREF 
* 
* 
* 
* 
V 
Absolute 
Input Voltage 
+In 
-{).3 
Vcc+O.3 
* 
* 
* 
* 
V 
-In 
-{).3 
4 
* 
* 
* 
* 


V 
Capacitance 
15 
* 
* 


pF 


Leakage Current 
±1 
* 
* 


IlA 


SYSTEM 
PERFORMANCE 
Resolution 
12 
* 
* 


Bits 


No Missing Codes 
11 
12 
* 


Bits 


Integral Linearity Error 
±1 
±2 
±O.8 
±2 
±O,5 
±1 
LSBll) 


Differential 
Linearity Error 
±1 
±2 
±O.7 
±1 
±O.4 
±1 
LSB 
Offset Error 
±1 
±6 
* 
* 
* 
* 


LSB 
Gain Error 
±0.5 
±4 
* 
* 
* 
* 


LSB 
Noise 
63 
* 
* 


IlVrmS 


Common-Mode 
Rejection 
80 
* 
* 


dB 
Power Supply Rejection 
82 
* 
* 


dB 


SAMPLING 
DYNAMICS 


Conversion 
Time 
12 
* 


::: 
Clk Cycles 
Acquisition 
Time 
1.5 
* 
* 


Clk Cycles 


Throughput 
Rate 
200 
* 
* 
kHz 


DYNAMIC 
CHARACTERISTICS 
Total Harmonic 
Distortion 
V,N = 5.0Vp-p at 1kHz 
-63 
* 
* 


dB 
V,N = 5.0Vp-p at 5kHz 
-ll1 
* 
* 
dB 
SINAD 
V,N = 5.0Vp-p at 1kHz 
71 
* 
* 
dB 


Spurious 
Free Dynamic 
Range 
V,N = 5.0Vp-p at 1kHz 
86 
* 
* 
dB 


REFERENCE 
INPUT 


Voltage Range 
0.1 
2.5 
* 
* 


:+: 
* 
V 


Resistance 
CS = Vcc 
5 
* 
* 


Gn 
CS = GND, fSAMPlE = OHz 
5 
* 
* 
Gn 
Current Drain 
At Code FF8h 
20 
100 
* 
* 
* 
* 
IlA 


'SAMPlE = 12.5kHz 
1.3 
20 
* 
* 
* 
* 


IlA 
CS = Vcc 
0.001 
3 
* 
* 
* 
* 


IlA 


DIGITAL 
INPUT/OUTPUT 
Logic Family 
CMOS 
* 
* 
Logic Levels; 
V,H 
IIH= +5~ 
3 
+Vcc +0.3 
* 
* 
* 
* 
V 
Vil 
I'L = +51lA 
-{).3 
0.8 
* 
* 
* 
* 
V 
Voo 
100 = -2501lA 
3.5 
* 
* 


V 


yO<. 
10<. = 2501lA 
0.4 
* 
* 
V 
Data Format 
Binary Two's Complement 
* 
* 


POWER SUPPLY 
REQUIREMENTS 


Vcc 
Specified 
Performance 
4.75 
5.25 
* 
* 
* 
* 
V 
Quiescent 
Current 
460 
800 
:+: 
::: 
* 
* 
~A 


fSAMPLE= 12.5kHzt2, 3) 
40 
* 
* 


IlA 
fSAMPlE= 12.5kHz(3l 
330 
* 
* 
IlA 


Power Down 
CS =Vcc• fSAMPLE= OHz 
3 
* 
* 


IlA 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 
* 
* 


·C 


* Specifications 
same as ADS7817. 


NOTE: (1) LSB means Least Significant 
Bit, with VRE, equal to +2.5V, one LSB is 1.22mV. (2) fCLK= 3.2MHz, CS = Vcc for 241 clock cycles out of every 256. (3) 
See the Power Dissipation 
section for more information 
regarding lower sample rates. 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNei' 
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+Vcc·· 
Analog Input .. 
Logic Input. 
Case Temperature .. 
Junction Temperature .. 
Storage Temperature .. 
External Reference Voltage. 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


............................ 
+6V 


................... 
-o.3V to (+Vcc + 0.3V) 


. 
-o.3V to (+Vcc + 0.3V) 


.......... +100°C 


............... 
+1500C 


. 
+125°C 


........ 
+5.5V 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 


Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 


methods. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 
VREF 
8 
+Vcc 


+In 
7 
DCLOCK 


ADs7817 


-In 
3 
DOUT 


GND 
4 
Cs/sHDN 


8-Pin PDIP, 
8-Lead sOIC, 
8-Lead MsoP 


PIN 
NAME 
DESCRIPTION 


1 
VREF 
Reference Input. 


2 
+In 
Non Inverting Input. 


3 
-In 
Inverting Input. 


4 
GND 
Ground. 


5 
CstsHDN 
Chip Select when LOW, Shutdown 
Mode when HIGH. 


6 
DouT 
The serial output data word is comprised of 12 bits of data. In operation the data is valid on the falling edge of DCLOCK. The 
second clock pulse after the falling edge of CS enables the serial output. After one null bit the data is valid for the next 12 edges. 
7 
DCLOCK 
Data Clock synchronizes the serial data transfer and determines conversion speed. 


8 
+Vcc 
Power Supply. 


MAXIMUM 
MAXIMUM 
INTEGRAL 
DIFFERENTIAL 
PACKAGE 
LINEARITY 
ERROR 
LINEARITY 
ERROR 
TEMPERATURE 
DRAWING 
PRODUCT 
(LsB) 
(LsB) 
RANGE 
PACKAGE 
NUMBER(1) 


ADs7817P 
±2 
±2 
-400C to +85°C 
Plastic DIP 
006 


ADS7817U 
±2 
±2 
-4OOC to +85°C 
SOIC 
182 


ADS7817E 
±2 
±2 
-400C to +85°C 
MSOP 
337 


ADS7817PB 
±2 
±1 
-400C to +85°C 
Plastic DIP 
006 


ADS7817UB 
±2 
±1 
-400C to +85°C 
SOIC 
182 


ADS7817EB 
±2 
±1 
-40°C to +85°C 
MSOP 
337 


ADS7817PC 
±1 
±1 
-40°C to +85°C 
Plastic DIP 
006 
ADS7817UC 
±1 
±1 
-40°C to +85°C 
SOIC 
182 
ADS7817EC 
±1 
±1 
-40°C to +85°C 
MSOP 
337 
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BURR-BROWN® 
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12-Bit High Speed Low Power Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
500kHz 
THROUGHPUT 
RATE 


• 
2.5V INTERNAL 
REFERENCE 


• 
LOW POWER: 
11mW 


• 
SINGLE 
SUPPLY 
+5V OPERATION 


• 
DIFFERENTIAL 
INPUT 


• 
SERIAL 
INTERFACE 


• 
GUARANTEED 
NO MISSING 
CODES 


• 
a-PIN MINI·DIP 
AND MSOP 


• 
UNIPOLAR 
INPUT RANGE 


• 
BATTERY 
OPERATED 
SYSTEMS 


• 
DIGITAL 
SIGNAL 
PROCESSING 


• 
HIGH SPEED 
DATA ACQUISITION 


• 
WIRELESS 
COMMUNICATION 
SYSTEMS 


The ADS7818 
is a l2-bit 
sampling 
analog-to-digital 


converter (ADC) complete with sample/hold, 
internal 


2.5Y reference, and synchronous serial interface. Typi- 
cal power dissipation 
is IlmW 
at a 500kHz through- 
put rate. The device can be placed into a power down 
mode which reduces dissipation 
to just 2.5mW. The 
input range is zero to two times the reference voltage, 
and the internal 
reference 
can be overdri ven by an 
external voltage. 


Low 
power, 
small 
size, 
and high-speed 
make 
the 
ADS7818 
ideal for battery operated 
systems such as 
wireless communication 
devices, portable multi-chan- 
nel data loggers, and spectrum 
analyzers. 
The serial 


interface 
also provides 
low-cost 
isolation 
for remote 
data acquisition. The ADS7818 is available in an 8-pin 
plastic mini-DIP 
or an 8-lead MSOP package 
and is 
guaranteed over the -40°C to +85°C temperature range. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO 80x 
11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
$. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520)746-1111 
• Twx: 
91G-952·1111 


Internet: 
http://www.burr-brown.coml 
• 
FAXLlne: 
(BOO) ~133 
(USlCanada 
Onty) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520) 88~1510• Immediate 
Product 
Info: 
(800) 
548-6132 


jUE:i;j. 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 


ADS7818P, 
E 
ADS7818PB, 
EB 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 


Full-Scale 
Input Spanl') 
+In - (-In) 
0 
5 
* 
* 


V 
Absolute 
Input Range 
+In 
-{l.2 
Vcc +0.2 
* 
* 


V 
-In 
-{l.2 
+0.2 
* 
* 


V 
Capacitance 
15 
* 


pF 
Leakage Current 
1 
* 
IlA 


SYSTEM 
PERFORMANCE 


Resolution 
12 
* 


Bits 
No Missing Codes 
12 
* 


Bits 
Integral Linearity 
Error 
±1 
±2 
±O.5 
±1 
LSB(2) 


Differential 
Linearity Error 
±0.8 
±O.5 
±1 
LSB 
Offset Error 
±2 
±S 
±1 
* 


LSB 
Gain Erro,.(3) 
25·C 
±12 
±30 
±7 
±15 
LSB 


--40·C to +85·C 
±SO 
±35 
LSB 
Common·Mode 
Rejection 
DC,0.2Vp-p 
70 
* 


dB 


1MHz, 0.2Vp-p 
50 
* 
dB 
Noise 
150 
* 
~Vrms 
Power Supply Rejection 
Worst Case 6.. +Vcc = 5V ±5% 
1.2 
* 
LSB 
SAMPLING 
DYNAMICS 


Conversion 
Time 
1.625 
* 
~s 
Acquisition 
Time 
0.350 
* 
~s 
Throughput 
Rate 
500 
* 


kHz 
Aperture 
Delay 
5 
* 


ns 
Aperture Jitter 
30 
* 


ps 
Step Response 
350 
* 


ns 


DYNAMIC 
CHARACTERISTICS 


SignaHo-Noise 
Ratio 
V,N = 5Vp-p at 100kHz 
72 
* 


dB 
Total Hannonic 
Distortion(4) 
V,N = 5Vp-p at 100kHz 
-78 
-72 
-1l2 
-75 
dB 
Signal*to-(Noise+Dislortion) 
V,N = 5Vp-p at 100kHz 
68 
70 
70 
72 
dB 
Spurious 
Free Dynamic 
Range 
V,N = 5Vp-p at 100kHz 
72 
78 
75 
82 
dB 
Usable Bandwidth 
SINAD > 68dB 
350 
* 


kHz 


REFERENCE 
OUTPUT 


Voltage 
lOUT:;;: 0 
2.475 
2.50 
2.525 
2.48 
* 


2.52 
V 
Source Current(5) 
Static Load 
50 
* 


~A 
Drift 
lOUT = 0 
20 
* 
ppm/·C 
Line Regulation 
4.75V $ Vcc S 5.25V 
0.6 
* 


mV 


REFERENCE 
INPUT 


Range 
2.0 
2.55 
* 
* 


V 
Resistance(6) 
to Internal Reference 
Voltage 
10 
* 
* 
* 


kQ 


DIGITAL 
INPUT/OUTPUT 
Logic Family 
CMOS 
* 
Logic Levels: 


V,H 
IIIHI S +5~A 
3.0 
Vcr. +0.3 
* 
* 


V 
V" 
IIILI 5 +5~A 
-{l.3 
0.8 
* 
* 


V 
VOH 
10H= -5001lA 
3.5 
* 
* 


V 
VOl 
10l = 500~A 
0.4 
* 
* 


V 
Data Format 
Straight Binary 
* 
POWER SUPPLY 
REQUIREMENT 


+Vcc 
Specified 
Performance 
4.75 
5.25 
* 
* 
V 
Quiescent 
Current 
fSAMPlE= 500kHz 
2.2 
* 
mA 


Power Down 
0.5 
* 
mA 
Power Dissipation 
fSAMPlE= 500kHz 
11 
20 
* 
* 
mW 


Power Down 
2.5 
* 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
--40 
+85 
* 
* 
·C 


NOTES: (1) Ideal input span, does not include gain or offset error. (2) LSB means Least Significant Bit, with VREF equal to +2.5V, one LSB is 1.22mV. (3) Measured 
relative to an ideal, full-scale 
input (+In - (-In)) 
of 4.999V. Thus, gain error includes the error of the internal voltage 
reference. 
(4) Calculated 
on the first nine 
harmonics of the input frequency. 
(5) If the internal reference is required to source current to an external load, the reference voltage will change due to the internal 
10kn. resistor. (6) Can vary ±30%. 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR· BROWN assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this infonnation. 
and all use of such infonnation shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without 
notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


................ -o.3V 
to 6V 


. 
-o.3V to (Vee + 0.3V) 


. 
-o.3V 
10(Vee + 0.3V) 
................. 
325mW 
. +150"C 


. 
-4O"C to +85°C 


.................. -65°C 
to +150°C 


.................... 
+300°C 


+Vee to GND .. 
Analog Inputs to GND . 
Digital Inputs to GND .. 
Power Dissipation. 
Maximum Junction Temperature. 
Operating Temperature 
Range. 


Storage Temperature 
Range. 


Lead Temperature 
(soldering, 
10s) .. 


NOTE: (1) Stresses above those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. Exposure to absolute maximum condi- 
tions for extended periods may affect device reliability. 


VREF 
+Vcc 


+In 
2 
7 
ClK 
ADS7818 
-In 
6 
DATA 


GND 
CONY 


a·Pin Plastic 
Mini-DIP 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 
be handled 
and stored 
using 
appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications . 


VREF 
• 
+vcc 


+In 
ClK 
ADS7818 


-In 
3 
DATA 


GND 
CONY 


8-lead 
MSOP 


PIN 
NAME 
DESCRIPTION 


1 
VREF 
Reference 
Output. Decouple to ground with a O.1IJ.Fceramic capacitor and a 2.21J.Ftantalum capacitor. 


2 
+In 
Non·lnverting 
Input. 


3 
-In 
Inverting Input. Connect to ground or to remote ground sense point. 


4 
GND 
Ground. 


5 
CONV 
Convert Input. Controls the samplelhold 
mode, start of conversion, 
start of serial data transfer, type of serial transfer, 
and power 
down mode. See the Digital Interface section for more information. 


6 
DATA 
Serial Data Output. The 12·bit conversion 
result is serially transmitted 
most significant 
bit first with each bit valid on the rising edge 
of elK. By properly controlling 
the CONY input, it is possibly to have the data transmitted 
least significant 
bit first. See the Digital 
Interface section for more information. 


7 
ClK 
Clock Input. Synchronizes 
the serial data transfer and determines 
conversion 
speed. 


8 
+Vee 
Power Supply. Decouple to ground with a O.1~F ceramic capacitor and a 10~F tantalum 
capacitor. 


MAXIMUM 
MAXIMUM 


INTEGRAL 
DIFFERENTIAL 
SPECIFICATION 
PACKAGE 
LINEARITY 
ERROR 
LINEARITY 
ERROR 
TEMPERATURE 
DRAWING 


PRODUCT 
(LSB) 
(lSB) 
RANGE 
PACKAGE 
NUMBERll) 


ADS7818P 
±2 
NlS(') 
-4O"C to +85°C 
8·Pin Mini-DIP 
006 
ADS7818E 
±2 
N/S(') 
-40°C to +85°C 
8-lead 
MSOP 
337 


ADS7818PB 
±1 
±1 
-40°C 
to +85°C 
8·Pin Mini·DIP 
006 
ADS7818EB 
±1 
±1 
-40°C to +85°C 
8-lead 
MSOP 
337 
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12-Bit 800kHz Sampling 
CMOS 
ANALOG-to-DIGITAL 
CONVERTER 


• 
1.25J..lSTHROUGHPUT 
TIME 


• 
STANDARD 
±2.5V INPUT RANGE 


• 
70dB min SINAD WITH 250kHz INPUT 
• ±3/4 LSB max INL AND ±1 LSB max DNL 


• 
INTERNAL 
REFERENCE 


• 
COMPLETE 
WITH SIH, REF, CLOCK, 
ETC. 


• 
PARALLEL 
DATA wI LATCHES 


• 
28-PIN 0.3" PDIP AND SOIC 


The ADS7819 
is a complete 
12-bit sampling 
NO 
using state-of-the-art 
CMOS structures. 
It contains 
a 


complete 
l2-bit capacitor-based 
SAR NO with inher- 
ent SIH, reference, clock, interface for microprocessor 
use, and three-state 
output drivers. 


The ADS7819 
is specified 
at an 800kHz 
sampling 


rate, and guaranteed 
over the full temperature 
range. 


Laser-trimmed 
scaling resistors provide a ±2.5V input 
range and inherent overvoltage 
protection up to ±25V. 


The 28-pin ADS7819 is available in a plastic 0.3" DIP 
and in an SOIC, both fully specified for operation over 
the industrial 
--40°C to +85°C range. 


Output 
Latches 
and 
Three 
State 
Drivers 


Three 
State 


Parallel 
Data 
Bus 


BURR - BROWNI8 
'E3EU 


ADS7819P, 
U 
ADS7819PS, 
US 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
',' 
Bits 


ANALOG 
INPUT 


Voltage 
Range 
±2.5 
* 
V 


Impedance 
3.1 
* 
kO 


Capacitance 
5 
* 
pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
940 
* 


ns 


Complete 
Cycle 
Acquire 
& Convert 
1250 
* 
ns 


Throughput 
Rate 
800 
* 


kHz 


DC ACCURACY 
Integral 
Linearity 
Error 
±1 
±0.75 
LSBll) 


Differential 
Linearity 
Error 
±1 
* 


LSB 


No Missing 
Codes 
Guaranteed 
<- 


Transition 
Noise(2) 
0.1 
* 


LSB 
Full Scale 
Error<3,4) 
±0.5 
±0.25 
% 


Full Scale 
Error Drift 
±12 
* 
ppm/°C 
Full Scale 
Error(3,4) 
Ext. 2.5000V Ref 
±a.5 
* 
% 


Full Scale 
Error Drift 
Ext. 2.5000V Ref 
±12 
* 


ppWOC 


Bipolar Zero 
Error(3) 
±8 
±4 
LSB 
Bipolar Zero 
Error Drift 
±2 
:;: 
ppm/oC 


Power Supply Sensitivity 


(+V01G = +V ANA= Vo) 
+4.75V 
< Vo < +S.25V 
±5 
:;: 
LSB 


-5.25V 
< -V ANA< -4.75V 
±a.5 
* 


LSB 


AC ACCURACY 


Spurious·Free 
Dynamic 
Range 
fIN = 250kHz 
74 
84 
77 
85 
dBI') 


Total Harmonic 
Distortion 
fiN = 250kHz 
-ll2 
-74 
-ll3 
-77 
dB 


Signal-to·(Noise+Distortion) 
fiN = 250kHz 
68 
71 
70 
* 


dB 
Signal-ta-Noise 
fiN = 250kHz 
68 
71 
70 
* 
dB 


Usable 
Bandwidth(6) 
1.5 
* 
MHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
20 
* 
ns 


Aperture 
Jitter 
10 
* 
ps 


Transient 
Response 
FS Step 
180 
* 
ns 


Overvoltage 
Recovery(7) 
250 
* 


ns 


REFERENCE 
Internal 
Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 
* 


V 
Internal 
Reference 
DC Source 
Current 
100 
* 


~A 
(External 
load should be static) 


Internal 
Reference 
Drift 
6 
ppm/oC 


External 
Reference 
Voltage 
Range 
2.3 
2.5 
2.7 
* 
* 
* 


V 
For Specified 
Linearity 


External 
Reference 
Current 
Drain 
Ext. 2.5000V Ref 
100 
* 


~A 


DIGITAL 
INPUTS 
Logic Levels 
VIL 
--{).3 
+0.8 
* 
* 


V 
V,H 
+2.4 
Va + 0.3 
* 
* 
V 
III 
V1L = OV 
±10 
* 


~A 


I'H 
V1H = 5V 
±10 
* 
~A 


DIGITAL 
OUTPUTS 


Data 
Format 
Parallel 
12-bits 
Data Coding 
Binary Two's 
Complement 
VOL 
ISINK = 1.6mA 
+0.4 
* 


V 
VOH 
ISOURCE= 500j..tA 
+2.8 
* 
V 


Leakage 
Current 
High-Z State, 
±5 
* 


~A 
VOUT = OV to V01G 


Output 
Capacitance 
High-Z State 
15 
* 


pF 


DIGITAL 
TIMING 


Bus Access 
Time 
62 
::: 
ns . 


Bus Relinquish 
Time 
83 
* 
ns 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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ADS7819P, 
U 
ADS7819PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified 
Performance 


+V01G = +V ANA 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


-VAN1+. 
-5.25 
-5 
-4.75 
* 
* 
* 
V 


+IDlG 
+16 
* 
mA 
+IANA 
+16 
* 
mA 


-IANA 
-13 
* 
mA 
Derated Performance 
I- 


+V01G = +V ANA 
+4.5 
+5 
+5.5 
* 
* 
* 
V 
-VANA 
-5.5 
-5 
-4.5 
", 
* 
* 
V 


Power Dissipation 
's = 800kHz 
225 
275 
* 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 


°C 
Derated Performance 
-55 
+125 
* 
* 


"C 


Storage 
"'<;5 
+150 
" 
* 


°C 


Thermal 
Resistance 
(OJA) 
Plastic DIP 
75 
::: 
°CNJ 


SOIC 
75 
:;: 
°CNJ 
* Specifications 
same as ADS7819P, 
U. 


NOTES: 
(1) LSB means Least Significant 
Bit. For the 12·bit, ±2.5V 
input ADS7819, 
one LSB is 1.22mV. (2) Typical 
rms noise at worst case transitions 
and 
temperatures. 
(3) Measured with 500: in series with analog input. Adjustable to zero with external potentiometer. 
(4) Full scale error is the worst case of -Full Scale 
or +Full Scale untrimmed deviation from ideal first and last code transitions, 
divided by the transition voltage (not divided by the full·scale 
range) and includes the 
effect of offset error. (5) All specifications 
in dB are referred to a full-scale ±2.5V input. (6) Usable Bandwidth defined as Full-Scale input frequency at which Signal- 


to-(Noise+Distortion) 
degrades 
to 60dB, or 10 bits of accuracy. 
(7) Recovers to specified 
performance 
after 2 x FS input over voltage. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 
Analog Inputs: VIN •• 
. ..•...........•.. 
±25V 


REF. 
. 
+V ANA +O.3V to AGND2 -Q.3V 
CAP 
Indelinite Short to AGND2 
Momentary 
Short to +V ANA 


Ground Voltage Differences: 
DGND, 
AGND1, AGND2. 
. 
±0.3V 


+VANA. 
•• ••••••••••••••••••••••• 
+7V 
+V01G to +VANA 
••.••.•••••••.••.••.•••••••.••••••••••.••••••••••.••.•••••••••••••.••.••••••••••• 
+0.3V 
+V01G 
•••••••••••••••.•••••••.••••••••••••••••.••••••••••.•••••••••••••••••••••••••••••••••.•.••••••••••••• 
7V 
-V ANA 
. 
• •••••••••••••••••••••••• 
-7V 
Digital Inputs . 
.. 
-o.3V to +V01G +0.3V 
Maximum Junction Temperature 
+165°C 


Internal Power Dissipation. 
. 
825mW 


Lead Temperature 
(soldering, 
10s).. 
. 
+300°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage, 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


MINIMUM 


MAXIMUM 
SIGNAl-To- 
INTEGRAL 
(NOISE + 
SPECIFICATION 
LINEARITY 
DISTORTION) 
TEMPERATURE 
PACKAGE 
DRAWING 
PRODUCT 
ERROR (lSB) 
RATIO (dB) 
RANGE 
PACKAGE 
NUMBERl') 


ADS7819P 
±1 
68 
-40°C 
to +85°C 
28-Pin Plastic DIP 
246 
ADS7819PB 
±0.75 
70 
-40°C 
to +85°C 
28·Pin Plastic DIP 
246 
ADS7819U 
±1 
68 
-40°C 
to +85°C 
28-Pin SOIC 
217 
ADS7819UB 
±0.75 
70 
-40°C 
to +85°C 
28-Pin SOIC 
217 
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DIGITAL 
PIN # 
NAME 
VO 
DESCRIPTION 


1 
V,N 
Analog Input. Connect via son to analog input. Full-scale input range is ±2.5V. 
2 
AGN01 
Analog Ground. 
Used internally as ground reference 
point. Minimal current flow. 


3 
REF 
Reference 
InpuVOutput. Outputs internal reference of +2.5V nominal. Can also be driven by external system 


reference. 
In both cases, decouple to ground with a O.I~F ceramic capacitor. 
4 
CAP 
Reference 
Buffer Output. 
10J.1F tantalum capacitor to ground. Nominally +2V. 


5 
AGN02 
Analog Ground. 


6 
011 (MSB) 
0 
Data Bit 11. Most Significant 
Bit (MSB) of conversion 
results. Hi-Z state when CS is HIGH, or when Rie is 


LOW. or when a conversion 
is in progress. 
7 
010 
0 
Data Bit 10. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 
8 
09 
0 
Data Bit 9. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


9 
08 
0 
Data Bit 8. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


10 
07 
0 
Data Bit 7. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


11 
06 
0 
Data Bit 6. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


12 
05 
0 
Data Bit 5. Hi-Z state when CS is HIGH, or when Rie is lOW, 
or when a conversion 
is in progress. 


13 
04 
0 
Data Bit 4. Hi-Z state when C§ is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


14 
OGNO 
Digital Ground. 


15 
03 
0 
Data Bit 3. Hi-Z state when C§ is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


16 
02 
0 
Data Bit 2. Hi-Z state when C§ is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


17 
01 
0 
Data Bit 1. Hi-Z state when CS is HIGH, or when RIG is lOW, 
or when a conversion 
is in progress. 


18 
00 (lSB) 
0 
Data Bit O. least 
Significant 
Bit (lSB) 
of conversion 
results. Hi-Z state when CS is HIGH, or when RIG is 


lOW, 
or when a conversion 
is in progress. 
19 
Not internally connected. 
20 
+VANA 
Analog Positive Supply Input. Nominally +5V. Connect directly to pins 21, 27 and 28. 
21 
+VOIG 
Digital Supply Input. Nominally +5V. Connect directly to pins 20, 27 and 28. 


22 
OGNO 
Digital ground. 


23 
FVC 
I 
Read/Convert 
Input. With CS lOW, 
a falling edge on RlC puts the internal samplelhold 
into the hold state and 
starts a conversion. 
With CS lOW 
and no conversion 
in progress, a rising edge on RIG enables the output 
data bits. 


24 
CS 
I 
Chip Select. With RIG lOW, 
a falling edge on CS will initiate a conversion. 
With RIG HIGH and no conversion 
-- 
in progress, a falling edge on CS will enable the output data bits. 


25 
BUSY 
0 
Busy Output. Falls when a conversion 
is sta~, 
and remain~ lOW 
until the conversion 
is completed~he 
data is latched into the output register. With CS lOW 
and RlC HIGH, output data will be valid when BUSY 


rises, so that the rising edge can be used to latch the data. 


26 
-VANA 
Analog Negative Supply Input. Nominally -5V. 
Decouple to ground with 0.1).lF ceramic and 10).lF tantalum 
capacitors. 
27 
+VOIG 
Digital Supply Input. Nominally +SV. Connect directly to pins 20, 21 and 28. 
28 
+VANA 
Analog Positive Supply Input. Nominally +5V. Connect directly to pins 20, 21 and 27, and decouple to ground 
with 0.1).lF ceramic and 10).lF tantalum capacitors. 


V,N 
28 
+VANA 


AGN01 
+V01G 


REF 
-VANA 


CAP 
BUSY 


AGN02 
CS 


011 (MSB) 
FVC 


010 
OGNO 
ADS7819 
09 
+V01G 


08 
+VANA 


07 
NC(1) 


D6 
DO (lSB) 


05 
01 


04 
02 


OGNO 
14 
15 
03 


NOTE: (1) Not Internally Connected. 
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12-Bit 1O~s Sampling CMOS 
ANALOG-ta-DIGITAL CONVERTER 


• 
100kHz min SAMPLING 
RATE 


• 
0 to +5V INPUT RANGE 


• 
72dB min SINAD WITH 45kHz INPUT 


• 
±1/2 LSB max INL AND DNL 


• 
SINGLE 
+5V SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 16-BIT ADS7821 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
COMPLETE 
WITH S/H, REF, CLOCK, 
ETC. 


• 
FULL PARALLEL 
DATA OUTPUT 


• 
100mW max POWER DISSIPATION 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


The ADS7820 
is a complete 
l2-bit 
sampling 
AID 
using state-of-the-art 
CMOS structures. 
It contains 
a 
complete 
l2-bit, capacitor-based 
SAR ND with S/H, 


reference, clock, interface for microprocessor 
use, and 
three-state 
output drivers. 


The ADS7820 
is specified at a 100kHz sampling rate, 


and guaranteed over the full temperature 
range. Laser- 
trimmed 
scaling 
resistors 
provide 
a 0 to +5V input 
range, with power dissipation 
under 100mW. 


The 28-pin ADS7820 is available in a plastic 0.3" DIP 
and in an SOIC, both fully specified for operation over 
the industrial -40°C 
to +85°C range. 


-Ric 
-cs 
-BYTE 


BUSY 


Three 
State 
Parallel 
Data 
Bus 


Output 
Latches 
and 
Three 
State 
Drivers 


BURR-BROWNe 
IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


ADS7820P, 
U 
ADS7820PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
* 


Bits 


ANALOG 
INPUT 


Voltage 
Ranges 
o to +5 
* 


V 


Impedance 
10 
* 
kn 


Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
5.7 
8 
* 
* 
~s 
Complete 
Cycle 
Acquire and Convert 
10 
* 
~s 


Throughput 
Rate 
100 
<- 
kHz 


DC ACCURACY 
Integral Linearity 
Error 
±1.0 
±O.5 
LSB!') 


Differential 
Linearity 
Error 
±1.0 
±0.5 
LSB 


No Missing Codes 
Guaranteed 
'.' 
Bits 


Transition 
Noise(2) 
0.1 
* 


LSB 


Full Scale 
Error<3.4) 
±0.5 
±0.25 
% 


Full Scale 
Error Drift 
±7 
±5 
ppm/oC 


Full Scale 
Error<3.4) 
Ext. 2.5000V Ref 
±0.5 
±0.25 
% 


Full Scale 
Error Drift 
Ext. 2.5000V Ref 
±2 
* 
ppmrc 


Offset Error 
±8 
±4 
mV 


Offset Error Drift 
±2 
* 
ppmrc 


Power 
Supply Sensitivity 
+4.75V 
< Va < +S.25V 
±0.75 
±0.5 
LSB 


(V01G 
= V ANA = Vo) 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
fiN = 45kHz 
80 
* 
dB!') 


Total Harmonic 
Distortion 
fiN = 45kHz 
-80 
* 
dB 


Signal·to-(Noise+Oistortion) 
fiN = 45kHz 
70 
72 
dB 


Signal-la-Noise 
fiN = 45kHz 
70 
72 
dB 
Full-Power 
Bandwidth(6) 
250 
',' 
kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
* 
ns 


Transient 
Response 
FS Step 
2 
* 
~s 
Overvoltage 
Recovery(7) 
150 
* 
ns 


REFERENCE 
Internal 
Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 
* 
V 
Internal 
Reference 
Source 
Current 
1 
* 


~A 
(Must use external 
buffer.) 


External 
Reference 
Voltage 
Range 
2.3 
2.5 
2.7 
* 
* 
* 
V 


for Specified 
Linearity 


External 
Reference 
Current 
Drain 
Ext. 2.5000V 
Ret 
100 
* 
~A 


DIGITAL 
INPUTS 


Logic Levels 
VIL 
-0.3 
+0.8 
* 
* 
V 
V,H 
+2.0 
Vo +0.3V 
* 
* 
V 


III 
±10 
* 
~A 


I'H 
±10 
* 
~A 


DtGITAL 
OUTPUTS 


Data 
Format 
Parallel 
12 bits 


Data Coding 
Straight 
Binary 


VOL 
ISINK 
= 1.6mA 
+0.4 
* 
V 
VOH 
ISOURCE= 500~ 
+4 
* 
V 


Leakage 
Current 
High-Z State, 
±5 
* 
~A 
Vour = OV to VOIG 
Output Capacitance 
High-Z State 
15 
* 
pF 


DIGITAL 
TIMING 
Bus Access Time 
83 
* 
ns 


Bus Relinquish 
Time 
83 
* 
ns 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information. 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change 
without notice. No patent 
rights or licenses to any of the circuits described 
herein are implied or granted 
to any third party. BURR-BROWN 
does not 


authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 


SURR-BROWN_ 


Burr-Brown Ie Data Book 
I~~I 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 
(CONn 


ELECTRICAL 


ADS7820P, 
U 
ADS7820PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified 
Performance 


VOIG 
Must be :5 VANA 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


VANA 
+4.75 
+5 
+5.25 
* 
* 
* 
V 
+lolG 
0.3 
* 


mA 
+IANA 
16 
* 


mA 


Power Dissipation 
Is = 100kHz 
100 
* 


mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 


·C 
Derated Performance 
-55 
+125 
* 
* 


·C 
Storage 
435 
+150 
* 
* 


·C 


Thermal Resistance 
(8JA,) 
Plastic DIP 
75 
* 


·CIW 
SOIC 
75 
* 


·CIW 
* Specifications 
same as ADS7820P, 
U. 


NOTES: (1) LSB means Least Significant 
Bit. For the 12-bit, 0 to +SV input ADS7820, 
one LSB is 1.22mV. (2) Typical 
rms noise at worst case transitions 
and 
temperatures. 
(3) Adjustable to zero with external potentiometer 
as shown in Figure 4b. (4) Full scale error is the worst case of Full Scale untrimmed deviation from 
ideal last code transition divided by the transition voltage and includes the effect of offset error. (5) All specifications 
in dB are referred to a fulJ·scale input. (6) Full· 
Power Bandwidth defined as Full~Scale input frequency at which Signal-to-(Noise 
+ Distortion) degrades to 60dB, or 10 bits of accuracy. 
(7) Recovers to specified 
performance 
after 2 x FS input overvoltage. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 
Analog Inputs: VIN .••.••••••••••.••••••••••.•••••••••••..•.......... 
-Q.7V to +VANA +0.3V 
REF 
+V ANA +0.3V to AGND2 -Q.3V 
CAP 
Indelinite Short to AGND2 
Momentary Short to VANA 


Ground Voltage Differences: 
DGND. 
AGND1, AGND2 
±0.3V 
VANA 
•..•.••••••••••••••••••.••••••••••••••••.••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••• 
7V 
VOIG to VANA 
•....•..•....•..•..•..•....•..•.•....•.•...............•.........................••.. 
+0.3V 
VOIG 
...........................................•............•.•.•...•.•..•..•..•..•....•..•..•....•..•.. 
7V 


Digital Inputs 
-Q.3V to +VOlG +0.3V 
Maximum Junction Temperature 
+165°C 
Internal Power Dissipation 
. 
. 
825mW 
Lead Temperature 
(soldering, 
10s) 
+300"C 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER") 


ADS7820P 
Plastic DIP 
246 
ADS7820PB 
Plastic DIP 
246 
ADS7820U 
SOIC 
217 
ADS7820UB 
SOIC 
217 


MINIMUM 


SIGNAL-TO- 
MAXIMUM 
(NOISE + 
SPECIFICATION 


LINEARITY 
DISTORTION) 
TEMPERATURE 
PRODUCT 
ERROR (LSB) 
RATIO (dB) 
RANGE 
PACKAGE 


ADS7820P 
±1.0 
70 
-40DC 
to +85°C 
Plastic DIP 


ADS7820PB 
±0.5 
72 
-40°C 
to +85°C 
Plastic DIP 


ADS7820U 
±1.0 
70 
-40DC 
to +85DC 
SOIC 
ADS7820UB 
±0.5 
72 
-40·C 
to +85·C 
SOIC 
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PIN CONFIGURATION 


V,N 
28 
VOla 


AGN01 
VANA 


BUSY 


CS 


RIG 


BYTE 


OZ 
AOS7820 
OZ 


OZ 


OZ 


00 (LSB) 


01 


02 


OGNO 
14 
15 
03 


PIN ASSIGNMENTS 


PIN# 
NAME 


1 
V,N 


2 
AGN01 


3 
REF 


4 
CAP 


5 
AGN02 


6 
011 (MSB) 


7 
010 


8 
09 


9 
08 


10 
07 


11 
06 


12 
05 


13 
04 


14 
OGNO 


15 
03 


16 
02 


17 
01 


18 
00 (LSB) 


19 
OZ 


20 
OZ 


21 
OZ 


22 
OZ 


23 
BYTE 


24 
RIG 


25 
CS 


26 
BUSY 


27 
VANA 


28 
V01G 


2.200 


Analog Input. Full-scale 
input range is 0 to +5V. 


Analog Ground. Used internally as ground reference point. 


Reference 
Input/Output. 
Outputs internal reference of +2.5V nominal. Can also be driven by external system reference. 
In both 


cases, connect to ground with a 2.2~F Tantalum 
capacitor. 


Reference 
Buffer Capacitor. 
2.2}J.FTantalum to ground. 


Analog Ground. 
- 
- 
Data Bit 11. Most Significant 
Bit (MSB) of conversion 
results. Hi·Z state when CS is HIGH, or when RlC is LOW. 


Data Bit 10. Hi·Z state when CS is HIGH, or when RIG is LOW. 


Data Bit 9. Hi-Z state when CS is HIGH, or when R/e is LOW. 


Data Bit 8. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Data Bit 7. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Data Bit 6. Hi-Z state when CS is HIGH, or when Rie is LOW. 


Data Bit 5. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Data Bit 4. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Digital Ground. 


Data Bit 3. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Data Bit 2. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Data Bit 1. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Data Bit O. Lease Significant 
Bit (LSB) of conversion 
results. Hi-Z state when CS is HIGH, or when RIG is LOW. 


Data Zero. LOW when CS LOW and RIG HIGH. Hi·Z state when CS is HIGH, or when Rle 
is LOW. 


Oata Zero. LOW when CS LOW and RIG HIGH. Hi·Z state when CS is HIGH, or when RIG is LOW. 


Oata Zero. LOW when CS LOW and RlC HIGH. Hi·Z state when CS is HIGH, or when RIG is LOW. 


Data Zero. LOW when CS LOW and RIG HIGH. Hi·Z state when CS is HIGH, or when RIG is LOW. 


Byte Select. With BYTE LOW, data will be output as indicated above, causing pin 6 (011) to output the MSB, and pin 18 (00) to 
output the LSB. Pins 19 to 22 will output LOWs. With BYTE HIGH, the top and bottom 8 bits of data will be switched, 
so that pin 6 
outputs data bit 3, pin 9 outputs data bit 0 (LSB), pin 10 to 13 output LOWs, pin 15 outputs data brt 11 (MSB) and pin 22 outputs 
data bit 4. 


Read/Convert 
input. With CS LOW, a falling edge on RIG puts the internal sample/hold 
into the hold state and starts a conversion. 
With CS LOW, a rising edge on RlC enables the output data bits. 


Chip Select. Internally OR'd with RlC. With RIG LOW, a falling edge on CS will initiate a conversion. 
With Rie HIGH, a falling edge 
on CS will enable the output data bits. 


Busy Output. Falls when a conversion 
is started, and remains LOW until the conversion 
is completed 
and the data is latched into the 
output registor. With CS LOW and Aie HIGH, output data will be valid when BUSY rises, so that the rising edge can be used to 
latch the data. CS or RIG must be high when BUS( 
rises, or another conversion 
will start, without time for signal acquisition. 


Analog Supply Input. Nominally +SV. Connect directly to pin 28. Decouple to ground with O.1~F ceramic and 10~F Tantalum 
capacitors. 


Digital Supply Input. Nominally +SV. Connect directly to pin 27. Must be s: VAm. 
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16-Bit 10J.lsSampling 
CMOS 
ANALOG-to-DIGITAL 
CONVERTER 


• 
100kHz min SAMPLING 
RATE 


• 
0 to +SV INPUT RANGE 


• 
86dB min SINAD WITH 20kHz INPUT 


• 
DNl: 
16-bits 
"No Missing 
Codes" 


• 
SINGLE 
+SV SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 12-BIT ADS7820 


• 
USES INTERNAL 
OR EXTERNAL 
REFERENCE 


• 
FUll 
PARAllEL 
DATA OUTPUT 


• 
100mW max POWER DISSIPATION 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


The ADS7821 
is a complete 
l6-bit 
sampling 
NO 
using state-of-the-art 
CMOS structures. 
It contains 
a 
complete 
16-bit, capacitor-based, 
SAR NO with SIH, 


reference, clock, interface for microprocessor 
use, and 
three-state 
output drivers. 


The ADS7821 is specified at a 100kHz sampling rate, 
and guaranteed over the full temperature 
range. Laser- 
trimmed 
scaling 
resistors 
provide 
a 0 to +SV input 
range, with power dissipation 
under 100mW. 


The 28-pin ADS7821 is available in a plastic 0.3" DIP 
and in an SOIC, both fully specified for operation over 
the -25°C 
to +8SoC range. 


-Rie 
Cs 


BYTE 


BUSY 


Three 
State 
Parallel 
Data 
Bus 


Output 
Latches 
and 
Three 
State 
Drtvers 
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SPECIFICATIONS 


ADS7821P. 
U 
ADS7821 PB. UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
* 
Bits 


ANALOG 
INPUT 


Voltage 
Range 
o to +5 
* 


V 


Impedance 
10 
* 


kQ 


Capacitance 
35 
::: 
pF 


THROUGHPUT 
SPEED 


Conversion 
Cycle 
Acquire 
and Convert 
10 
* 
~s 


Throughput 
Rate 
100 
* 
kHz 


DC ACCURACY 


Integral 
Linearity 
Error 
±4 
±3 
LSB(l) 


No Missing Codes 
15 
16 
Bits 


Transition 
Noise(2) 
0.9 
* 
LSB 


Full Scale 
Error(3,",,> 
±0.5 
±0.25 
% 


Full Scale 
Error Drift 
±2 
* 
ppmJ'C 


Full Scale 
Error(3,4) 
Internal 
Reference 
±0.5 
±0.25 
% 


Full Scale 
Error Drift 
Internal 
Reference 
±7 
±5 
ppml'C 


Offset 
Error 
±8 
±4 
mV 


Offset 
Error Drift 
±2 
* 
ppml'C 


Power 
Supply 
Sensitivity 
+4.75V < Vo< +5.25V 
±12 
±8 
LSB 


(V010 = VANA = Vo) 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
fiN = 20kHz 
90 
94 
dB(S) 


Total 
Hannonic 
Distortion 
fiN= 20kHz 
-90 
-94 
dB 


Signal-to-(Noise+Distortion) 
fiN = 20kHz 
83 
86 
dB 
f'N = -60dB 
Input 
28 
30 
dB 


Signal-la-Noise 
fiN= 20kHz 
83 
86 
dB 


Full-Power 
Bandwidth(6) 
250 
* 
kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
* 
ns 


Transient 
Response 
FS Slep 
2 
* 
~s 
OveNoltage 
Recoveryf7l 
150 
* 
ns 


REFERENCE 
Internal 
Reference 
Voltage 
2.48 
2.5 
2.52 
::: 
::: 
::: 
V 


Internal 
Reference 
Source 
Current 
1 
* 
~A 
(Must use external 
buffer) 


Internal 
Reference 
Drift 
B 
* 
ppml'C 


Extemal 
Reference 
Voltage 
Range 
2.3 
2.5 
2.7 
* 
* 
::: 
V 
for Specified 
Linearity 


External 
Reference 
Current 
Drain 
Ext. 2.5000V 
Ref 
100 
* 


~A 


DIGITAL 
INPUTS 
Logic Levels 
Vil 
-D.3 
+0.8 
* 
* 
V 
V,H 
+2.0 
Vo +0.3V 
* 
* 
V 


III 
±10 
* 


~A 


I'H 
±10 
* 
~ 


DIGITAL 
OUTPUTS 
Data 
Format 
Parallel 
16 bits 


Data Coding 
Straight 
Binary 


VOL 
ISINK = 1.6mA 
+0.4 
* 
V 
VOH 
ISOURCE= 500~ 
+4 
* 
V 


Leakage 
Current 
High-Z State, 
±5 
* 


~A 


VOlJT = OV to V01G 


Output 
Capacitance 
High-Z Stale 
15 
* 


pF 


DIGITAL 
TIMING 
Bus Access 
Time 
83 
* 
ns 
Bus Relinquish 
Time 
83 
* 
ns 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 


assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change 
without notice. No patent rights or licenses 
to any of the circuits described 
herein are implied or granted 
to any third party. 
BURR-BROWN 
does not 


authorize 
or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or 
systems. 
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SPECIFICATIONS (CONT) 


ELECTRICAL 


ADS7821P, 
U 
ADS7821 PB, UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified 
Performance 


V01G 
Must be s VANA 
+4.75 
+5 
+5.25 
* 
* 
* 


V 
VANA 
+4.75 
+5 
+5.25 
* 
* 
* 


V 
ID1G 
0.3 
* 


mA 


IANA 
16 
* 
mA 


Power Dissipation 
fs = 100kHz 
100 
* 


mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-25 
+85 
* 
* 


·C 


Derated Pertormance 
-55 
+125 
* 
* 


·C 
Storage 
-65 
+150 
* 
* 


·C 


Thermal 
Resistance 
(6JA> 


Plastic DIP 
75 
* 


·CIW 
SOIC 
75 
* 


·CIW 
* Specifications 
same as ADS7821 p, U. 


NOTES: 
(1) LSB means Least Significant 
Bit. For the 16-bit, 0 to +5V input ADS721, 
one LSB is 76~V. (2) Typical 
rms noise at worst case transitions 
and 


temperatures. 
(3) Adjustable to zero with external potentiometer 
as shown in Figure 6a. (4) Full scale error is the worst case of Full Scale untrimmed deviation from 
ideal last code transition divided by the transition voltage and includes the effect of offset error. (5) All specifications 
in dB are referred to a fuU·scale input. (B) Full· 


Power Bandwidth defined as FuU·Scale input frequency at which Signal·to·(Noise 
+ Distortion) degrades to BOdB, or 10 bits of accuracy. 
(7) Recovers to specified 
performance 
after 2 x FS input overvoltage. 


A 
ELECTROSTATIC 


.J.liti&. DISCHARGE SENSITIVITY 
Analog Inputs: V1N•. 
. 
-o.7V 
to VANA +0.3V 


REF. 
AGND2 -Q.3V to +V ANA +0.3V 
CAP 
Indefinlte Short to AGND2, 


Momentary Short to VANA 


Ground Voltage Differences: 
DGND, 
AGND1, AGND2 
±0.3V 
VANA 
•...••.••••.••.••.••••.••.•••••••.••.••.••••••••••.••••.••••••••••.•••••.••.•..•.••.••.••.••••.••.•..• 
7V 
VD~~~ 
+0.3V 
VOIG 
7V 


Digital Inputs 
-o.3V 
to +VOIG+0.3V 
Maximum Junction Temperature. 
. 
+1B5°C 


Internal Power Dissipation. 
. 
825mW 


Lead Temperature 
(soldering, 
10s) 
+300°C 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 


Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using 
appropriate 
ESD protection 


methods. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 


published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


ADS7821P 
Plasfic DIP 
246 


ADS7821PB 
Plastic DIP 
246 


ADS7821U 
SOIC 
217 
ADS7821UB 
SOIC 
217 


MINIMUM 
SIGNAL-TO- 
MAXIMUM 
(NOISE + 
SPECIFICATION 
LINEARITY 
DISTORTION) 
TEMPERATURE 
PRODUCT 
ERROR (LSB) 
RATIO (dB) 
RANGE 
PACKAGE 


ADS7821P 
±4 
83 
-25°C 
to +85°C 
Plastic DIP 


ADS7821PB 
±3 
86 
-25°C 
to +85°C 
Plastic DIP 
ADS7821U 
±4 
83 
-25·C 
to +85·C 
SOIC 
ADS7821UB 
+3 
86 
2SOC to +8SoC 
SOIC 
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DIGITAL 
PIN8 
NAME 
VO 
DESCRIPTION 


1 
V,N 
Analog Input. 


0 


2 
AGND1 
Analog Ground. 
Used internally as ground reference 
point. 


3 
REF 
Reference 
Input/Output. 
2.21lF tantalum 
capacitor to ground. 


4 
CAP 
Reference 
Buffer Capacitor. 
2.21..l-F tantalum capacitor to ground. 


5 
AGND2 
Analog Ground. 


6 
D15 (MSB) 
0 
Data Bit 15. Most Significant 
Bit (MSB) of conversion 
results. Hi-Z state when CS is HIGH, or when Rie is LOW. 


7 
D14 
0 
Data Bit 14. Hi-Z state when CS is HIGH, or when RIG is LOW. 


8 
D13 
0 
Data Bit 13. Hi-Z state when CS is HIGH, or when Rie is lOW. 


9 
D12 
0 
Data Bit 12. Hi-Z state when CS is HIGH, or when RIG is LOW. 


10 
D11 
0 
Data Bit 11. Hi-Z state when CS is HIGH, or when Rie is LOW. 


11 
D10 
0 
Data Bit 10. Hi-Z state when CS is HIGH, or when FVG is LOW. 


12 
D9 
0 
Data Bit 9. Hi-Z state when CS is HIGH, or when RIG is LOW. 


13 
D8 
0 
Data Bit 8. Hi-Z state when CS is HIGH, or when RIG is LOW. 


14 
DGND 
Digital Ground. 


15 
D7 
0 
Data Bit 7. Hi-Z state when CS is HIGH, or when Ale is LOW. 


16 
D6 
0 
Data Bit 6. Hi-Z state when CS is HIGH, or when RlC is LOW. 


17 
D5 
0 
Data Bit 5. Hi-Z state when CS is HIGH, or when RIG is LOW. 


18 
D4 
0 
Data Bit 4. Hi-Z state when CS is HIGH, or when RIG is LOW. 


19 
D3 
0 
Data Bit 3. Hi-Z state when CS is HIGH, or when RIG is LOW. 


20 
D2 
0 
Data Bit 2. Hi·Z state when CS is HIGH, or when RlC is LOW. 


21 
D1 
0 
Data Bit 1. Hi-Z state when CS is HIGH, or when RlC is LOW. 


22 
DO (LSB) 
0 
Data Bit O. Lease Significant 
Bit (LSB) of conversion 
results. Hi-Z state when CS is HIGH, or when RlC is LOW. 


23 
BYTE 
I 
Swaps Pins 6 through 
13 with Pins 15 through 22 when HIGH. See Figures 2 and 5. 


24 
FVC 
I 
With CS LOW and BUSY HIGH, a Falling Edge on RlC Initiates a New Conversion. 
With CS LOW, a rising edge on RIG 
enables the parallel output. 


25 
CS 
I 
Intemally OR'd with RlC. If RIG LOW, a falling edge on CS initiates a new conversion. 


26 
BUSY 
0 
At the start of a conversion, 
BUSY goes LOW and stays LOW until the conversion 
is completed 
and the digital outputs 


have been updated. 


27 
VANA 
Analog Supply Input. Nominally +5V. Decouple to ground with 0.1~F ceramic and 10JlF tantalum 
capacitors. 


28 
V01G 
Digital Supply Input. Nominally +5V. Connect directly to pin 27. Must be 5 VANA. 


TABLE 1. Pin Assignments. 


PIN CONFIGURATION 


V,N 
28 
V01G 


AGND1 
VANA 


BUSY 


CS 


FVC 


BYTE 


DO (LSB) 


ADS7821 


D1 


D2 


D11 
D3 


D4 


D5 


D6 


DGND 
14 
15 
D7 
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12-Bit High Speed 2.7V Micro Power Sampling 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
75kHz SAMPLING 
RATE 


• 
MICRO 
POWER: 
O.54mW at 75kHz 
O.06mW at 7.5kHz 


• 
POWER 
DOWN: 3!1A max 


• 
8-PIN MINI-DIP, 
SOIC, AND MSOP 


• 
DIFFERENTIAL 
INPUT 


• 
SERIAL 
INTERFACE 


The ADS7822 
is a 12-bit sampling 
analog-to-digital 
converter 
with guaranteed 
specifications 
over a 2.7V 
to 3.6V supply range. It requires very little power even 
when operating 
at the full 75kHz rate. At lower con- 
version rates, the high speed of the device enables it to 
spend most of its time in the power down mode-the 
power dissipation 
is less than 60llW at 7.5kHz. 


The ADS7822 
also features 
operation 
from 2.0V to 
5V, a synchronous 
serial interface, 
and a differential 


input. The reference 
voltage can be set to any level 


within the range of 50mV to Vcc' 


Ultra low power and small size make the ADS7822 
ideal for battery operated systems. It is also a perfect 
fit for remote data acquisition 
modules, simultaneous 


multi-channel 
systems, 
and isolated data acquisition. 
The ADS7822 
is available 
in an 8-pin plastic mini- 
DIP, an 8-1ead SOlC, or an 8-lead MSOP package. 


• 
BATTERY 
OPERATED 
SYSTEMS 


• 
REMOTE 
DATA ACQUISITION 


• 
ISOLATED 
DATA ACQUISITION 


• 
SIMULTANEOUS 
SAMPLING, 
MULTI-CHANNEL 
SYSTEMS 


DCLOCK 


CS/SHDN 
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ADS7822 
ADS7822B 
ADS7822C 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 


Full-Scale 
Input Span 
+In - (-In) 
0 
VREF 
:;: 
',' 
* 


:I: 
V 


Absolute 
Input Range 
+In 
-0.2 
Vcc+O·2 
:;: 
:I: 
* 


:I: 
V 
-In 
-0.2 
+1.0 
:I: 
:I: 
:I: 
* 


V 


Capacitance 
25 
., 
* 


pF 


Leakage 
Current 
±1 
:I: 
:I: 
~A 


SYSTEM 
PERFORMANCE 


Resolution 
12 
* 
:I: 
Bits 


No Missing 
Codes 
11 
12 
:I: 
Bits 


Integral 
Linearity 
Error 
±0.5 
±2 
±O.5 
±1 
±O.25 
±O.75 
LSB(l) 


Differential 
Linearity 
Error 
±0.5 
±2 
±0.5 
±1 
±O.25 
±O.75 
LSB 


Offset 
Error 
±3 
:;: 
±1 
LSB 


Gain 
Error 
±3 
:I: 
±1 
LSB 


Noise 
33 
:I: 
* 


IlVrms 


Power 
Supply 
Rejection 
82 
,. 
:I: 
dB 


SAMPLING 
DYNAMICS 


Conversion 
Time 
12 
* 
,. 
Clk Cycles 


Acquisition 
Time 
1.5 
:I: 
:I: 
Clk Cycles 


Throughput Rate 
75 
:I: 
:I: 
kHz 


DYNAMIC 
CHARACTERISTICS 
Total Harmonic 
Distortion 
V,. = 2.5Vp·p at 1kHz 
-82 
:I: 
:I: 
dB 
SINAD 
V,. = 2.5Vp-p at 1kHz 
71 
:I: 
:I: 
dB 
Spurious 
Free Dynamic 
Range 
V,. = 2.5Vp-p at 1kHz 
86 
* 
* 
dB 


REFERENCE 
INPUT 


Voltage Range 
0.05 
Vce 
:I: 
* 
* 
* 
V 


Resistance 
CS = GND. ISAMPLE 
= OHz 
5 
:I: 
:I: 
(ill 


CS = Vce 
5 
* 
:I: 
Gn 


Current Drain 
At Code 710h 
8 
40 
* 
* 
* 
* 


~A 


fSAMPLE 
= 7.5kHz 
0.8 
:I: 
* 
~A 
CS = Vee 
0.001 
3 
:I: 
:I: 
:I: 
* 


~A 


DIGITAL 
INPUT/OUTPUT 


logic 
Family 
CMOS 
* 


:I: 


Logic Levels: 


V,H 
IIH = +5J.lA 
2.0 
5.5 
:I: 
:I: 
., 
:;: 
V 


V" 
I,,=+~A 
-0.3 
0.8 
:I: 
:I: 
:I: 
:I: 
V 


VOH 
IOH=-2~ 
2.1 
:I: 
:I: 
V 


VOl 
10L = 250~A 
0.4 
:I: 
* 
V 


Data 
Format 
Straight 
Binary 
'" 
:I: 


POWER SUPPLY 
REQUIREMENTS 


Vce 
Specified 
Performance 
2.7 
3.6 
:I: 
* 


:I: 
* 


V 
See Notes 2 and 3 
2.0 
2.7 
* 
* 
* 
* 


V 
See Note 3 
3.6 
5.25 
:I: 
* 
* 
* 
V 


Quiescent 
Current 
200 
325 
* 
* 
* 
* 


~A 
fSAMPLE= 7.5kHz(4.5) 
20 
* 
* 


~A 
fSAMPLE= 7.5kHz(5) 
180 
* 
* 
~A 


Power 
Down 
CS = Vce 
3 
* 
* 
~A 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
::: 
* 
* 


::: 
·C 
* Specifications 
same as ADS7822. 


Notes: (1) LSB means Least Significant 
Bit. With VREF equal to +2.5V, 
one LSB is 0.61mV. 
(2) The maximum 
clock rate of the ADS7822 
is less than 1.2MHz 
in this 


power supply range. (3) See the Typical 
Performance 
Curves for more information. 
(4) fCLK = 1.2MHz, CS = Vcc for 145 clock cycles out of every 160. (5) See the 
Power Dissipation 
section for more information 
regarding 
lower sample 
rates. 
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A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


VCC" 
.. +6V 
Analog Input 
-o.3V 
to (V", + 0.3V) 
Logic Input. 
. 
-o.3V to 6V 
Case Temperature._ 
+100°C 
Junction Temperature.. 
. 
. 
+15OCC 
Storage Temperature 
. 
+125°C 
External Reference Vottage 
+S.5V 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 
be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 
VREF 
8 
+Vcc 


+In 
2 
7 
DCLOCK 
ADS7822 
-In 
6 
Dour 


GND 
4 
CStSHDN 


8·Pin PDIP, 


8-Lead SOIC, 
8·Lead MSOP 


PIN 
NAME 
DESCRIPTION 


1 
VREF 
Reference 
Input. 


2 
+In 
Non Inverting Input. 


3 
-In 
Inverting Input. Connect to ground or to remote ground sense point. 


4 
GND 
Ground. 


5 
CS/SHDN 
Chip Select when LOW, Shutdown 
Mode when HIGH. 


6 
Oou1 
The serial output data word is comprised 
of 12 bits of data. In operation the data is valid on th~ falling edge of DCLOCK. The 
second clock pulse after the falling edge of CS enables the serial output. After one null bit the data is valid for the next 12 edges. 


7 
DCLOCK 
Data Clock synchronizes 
the serial data transfer and determines 
conversion 
speed. 


8 
+Vcc 
Power Supply. 


MAXIMUM 
MAXIMUM 
INTEGRAL 
DIFFERENTIAL 
PACKAGE 
LINEARITY 
LINEARITY 
DRAWING 


PRODUCT 
ERROR (LSB) 
ERROR (LSB) 
PACKAGE 
NUMBER(') 


ADS7822P 
±2 
±2 
Plastic DIP 
006 
ADS7822U 
±2 
±2 
SOIC 
182 


ADS7822E 
±2 
±2 
MSOP 
337 
ADS7822PB 
±1 
±1 
Plastic DIP 
006 
ADS7822UB 
±1 
±1 
SOIC 
182 
ADS7822EB 
±1 
±1 
MSOP 
337 
ADS7822PC 
±0.75 
±0.75 
Plastic DIP 
006 
ADS7822UC 
±O.75 
±0.75 
SOIC 
182 
ADS7822EC 
±O.75 
±0.75 
MSOP 
337 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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4 Channel, 12-Bit Sampling CMOS AID Converter 


• 
2S/lS max SAMPLING 
AND CONVERSION 


• 
SINGLE 
+SV SUPPLY 
OPERATION 


• 
PIN-COMPATIBLE 
WITH 16-BIT ADS782S 


• 
PARALLEL 
AND SERIAL 
DATA OUTPUT 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


• 
±a.s LSB max INL AND DNL 


• 
SOmW max POWER DISSIPATION 


• 
SOI!W POWER DOWN MODE 


• 
±10V INPUT RANGE, 
FOUR CHANNEL 
MULTIPLEXER 


• 
CONTINUOUS 
CONVERSION 
MODE 


401Ul 
AINo 


201Ul 
81Ul 


401Ul 
AIN, 


201Ul 


40kU 
AIN2 


201Ul 


40kU 
AIN3 


201Ul 


The 
ADS7824 
can acquire 
and convert 
12 bits to 
within ±0.5 LSB in 251!s max while consuming 
only 
50mW max. Laser-trimmed 
scaling resistors 
provide 
the standard industrial ±lOV input range and channel- 
to-channel 
matching 
of ±a. 1%. The ADS7824 
is a 


low-power 
12-bit sampling 
AID with a four channel 
input 
multiplexer, 
S/H, 
clock, 
reference, 
and 
a 
paralleVserial 
microprocessor 
interface. It can be con- 
figured in a continuous 
conversion 
mode to sequen- 
tially digitize all four channels. The 28-pin ADS7824 
is available in a plastic 0.3" DIP and in a SOIC, both 
fully specified for operation over the industrial -40°C 
to +85°C range. 


Successive Approximation 
Register 


and Control Logic 


BUSY 


Serial 
DATACLK 
Data 


Out 
SDATA 


or 


Parallel 


Data 


Out 
D7-DO 


BYTE 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7824P, 
U 
ADS7824PS, us 
~ 


MAX 
UNITS 
N 
PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
MIN 
TYP 
co 


RESOLUTION 
12 
¥') 
B~s 
"-en 


ANALOG 
INPUT 
C 
Voltage 
Range 
±10V 
* 


V 
<t 
Impedance 
Channel 
On or Off 
45.7 
* 


kfl 


Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 
Z 
1 
Conversion 
Time 
20 
* 


IlS 
Acquisition Time 
5 
* 


I's 
Multiplexer 
Settling Time 
Includes 
Acquisition 
5 
* 


I's 


Complele 
Cycle (Acquire and Convert) 
25 
* 


I's 
C/) 


Complele 
Cycle (Acquire and Convert) 
CONTC = +5V 
40 
* 


IlS 
~ 


Throughput 
Rate 
40 
* 


kHz 
Z 


DC ACCURACY 
W 


Integral 
Linearity 
Error 
±0.15 
±1 
* 


±0.5 
LSB(2) 
Z 


Differential 
Linearity 
Error 
±0.15 
±1 
* 
±0.5 
LSB 
0 


No Missing Codes 
Guaranteed 
* 


Q. 


Transition 
Noise(3) 
0.1 
* 


LSB 
~ 
Full Scale 
Error(4) 
Internal Reference 
±0.5 
±0.25 
% 
0 
Full Scale 
Error Drift 
Intemal 
Reference 
±7 
±5 
ppmf'C 


Full Scale 
Error(4) 
±0.5 
±0.25 
% 
0 


Full Scale 
Error Drift 
±2 
* 
ppmf'C 
Z 
Bipolar Zero 
Error 
±10 
* 


mV 
0 
Bipolar Zero Error Drift 
±2 
* 


ppmf'C 
Channel-Ie-Channel 
Mismatch 
±0.1 
±0.1 
% 
i= 


Power 
Supply Sensitivity 
+4.75 < Vs < +5.25 
±0.5 
* 


LSB 
en 


AC ACCURACY 
~ 
Spurious-Free 
Dynamic 
Range(5) 
fiN = 1kHz 
80 
90 
* 
* 


dB 
0 
Total Harmonic 
Distortion 
fiN = 1kHz 
-90 
~ 
* 
* 


dB 


Signal-to-(Noise+Distortion} 
fiN = 1kHz 
70 
73 
72 
* 


dB 
0 


Signal-to-Noise 
fiN = 1kHz 
70 
73 
72 
* 


dB 
« 


Channel 
Separation(6j 
fiN = 1kHz 
90 
100 
* 
* 


dB 
~ 


-3dB 
Bandwidth 
2 
* 


MHz 
Useable 
Bandwidth(7) 
90 
* 


kHz 
« 


SAMPLING 
DYNAMICS 
C 


Aperture 
Delay 
40 
* 


ns 
en 
Transient 
Response(8) 
FS Step 
5 
* 


I'S 
Overvoltage 
Recovery(9) 
1 
* 
IlS 
a: 


REFERENCE 
W 


Internal 
Reference 
Vottage 
2.48 
2.5 
2.52 
* 
* 
* 


V 
~ 


Internal 
Reference 
Source 
Current 
1 
* 


IlA 
a: 


(Must use external 
buffer) 
W 


Extemal 
Reference 
Voltage 
Range 
2.3 
2.5 
2.7 
* 
* 
* 
V 
> 


for Specified 
Linearity 
Z 
Extemal 
Reference 
Current 
Drain 
VAEF = +2.5V 
100 
* 
I'A 
0 


DIGITAL 
INPUTS 
0 


Logic Levels 
C 
Vil 
-0.3 
+0.8 
* 
* 
V 
< 
V,H 
+2.4 
Vs+0.3V 
* 
* 
V 


III 
±10 
* 
I'A 


I'H 
±10 
* 
I'A 


DIGITAL 
OUTPUTS 


Data Format 
Parallel 
in two bytes; Serial 
* 
Dala Coding 
Binary Two's Complement 
* 
VOL 
IS1NK= 1.6mA 
+0.4 
* 
V 
VOH 
ISOURCE= 5001'A 
+4 
* 


V 
Leakage 
Current 
High-Z Slale, VOUT= OV 10 Vs 
±5 
* 


I'A 
Output Capacitance 
High-Z State 
15 
* 


pF 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or 
systems. 


BURR - BROWN_ 
113131 
Burr-Brown Ie Data Book 


ADS7824P, 
U 
ADS7824PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
TIMING 


Bus Access Time 
PAR/SER = +5V 
83 
::: 
ns 


Bus Relinquish Time 
PAR/SER = +5V 
83 
* 
ns 


Data Clock 
PAR/SER = OV 
Internal Clock (Output 
only when 
EXTnNT LOW 
0.5 
1.5 
* 
* 


MHz 
transmitting 
data) 


External Clock 
EXT/INT HIGH 
0.1 
10 
,. 
::: 
MHz 


POWER SUPPLIES 


VS1 = VS2 = Vs 
+4.75 
+5 
+5.25 
* 
* 
* 
V 


Power Dissipation 
fs = 40kHz 
50 
* 
mW 


PWRD HIGH 
50 
* 
~W 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 


"C 


Storage 
-65 
+150 
<- 
::: 
"C 
Thermal 
Resistance 
(6JA) 
Plastic DIP 
75 
* 


"CNoi 


SOIC 
75 
* 


"CNoi 


NOTES: (1) An asterik <*) specifies same value as grade to the left. (2) LSB means Least Significant Bit. For the 12-bit, ±IOV input ADS7824, one LSB is 4.88mV. (3) 
Typical rms noise at worst case transitions and temperatures. (4) Full scale efror is the worst case of -Full Scale or +Full Scale untrimmed deviation from ideal first and 
last code transitions, divided by the transition voltage (not divided by the full-scale range) and includes the effect of offset error. (5) All specifications in dB are referred 
to a full-scale ±10V input. (6) A full scale sinewave input on one channel will be attenuated by this amount on the other channels. (7) Useable Bandwidth defined as 
Full-Scale input frequency at which Signal-to-(Noise+Distortion) 
degrades to GOdB,or 10 bits of accuracy. (8) The ADS7824 will accurately acquire any input step if given 
a full acquisition period after the step. (9) Recovers to specified performance after 2 x FS input overvoltage, and normal acquisitions can begin. 


PACKAGE 
MINIMUM SIGNAL- 
DRAWING 
TEMPERATURE 
MAXIMUM 
INTEGRAL 
TO-(NOISE 
+ DISTORTION) 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 
LINEARITY 
ERROR (LSB) 
RATIO (dB) 


ADS7824P 
Plastic Dip 
246 
-4O"C to +85"C 
±1 
70 
ADS7824PB 
Plastic Dip 
246 
-40°C to +85°C 
±D.5 
72 
ADS7824U 
SOIC 
217 
-4O"C to +85"C 
±1 
70 
ADS7824UB 
SOIC 
217 
-400C to +85°C 
±D.5 
72 


Analog Inputs: AINo, AIN1, AIN2, AlN3 
REF ... 
CAP 


........ ±15V 


...... (AGND2 -{).3V) to (Vs + 0.3V) 


........ Indefinite Short to AGND2, 


Momentary Short to Vs 


Vs, and VS2 to AGND2 
7V 
VS1 to VS2 . 
. 
±0.3V 
Difference between AGND1, AGND2 and DGND 
±0.3V 
Digital Inputs and Outputs.... 
.. 
-{).3V to (Vs + 0.3V) 


Maximum Junction Temperature 
1500C 


Internal Power Dissipation 
825mW 
Lead Temperature 
(soldering, 
10s).. 
. 
+300°C 
Maximum Input Current to Any Pin 
100mA 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 
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PIN# 
NAME 
VO 
DESCRIPTION 


1 
AGND1 
Analog Ground. Used internally as ground reference point. 


2 
AINo 
Analog Input Channel O. Full-scale input range is ±1 OV. 
~ 


3 
AIN, 
Analog Input Channel 1. Full-scale input range is ±1 OV. 
N 
CIO 


4 
AIN, 
Analog Input Channel 2. Full-scale input range is ±10V. 
r-- 


5 
AIN, 
Analog Input Channel 3. Full-scale input range is ±1QV. 
en 


6 
CAP 
Internal Reference Output Buffer. 2.21lF Tantalum to ground. 
C 


7 
REF 
Reference Input/Output. Outputs +2.5V nominal. If used externally, must be buffered to maintain ADS7825 
accuracy. 
<C 
Can also be driven by external system reference. In both cases, bypass to ground with a 2.2J1F Tantalum capacitor. 


8 
AGND2 
Analog Ground. 


9 
D7 
0 
Parallel Data Brt 7 if PAFVSER HIGH; Tri-state if PAFVSER LOW. See Table I. 
Z 
j 
10 
D6 
0 
Parallel Data Bit 6 if PAFVSER HIGH; Tri-state if PAFVSER LOW. See Table I. 


11 
D5 
0 
Parallel Data Bit 5 if PAFVSER HIGH; Tri-state if PAFVSER LOW. See Table I. 


12 
D4 
1/0 
Parallel Data Bit 4 if PAFVSER HIGH; if PAFVSER LOW, a LOW level input here will transmit serial data on SDATA from 
en 


the previous conversion using the internal serial clock; a HIGH input here will transmit serial data using an external serial 
I-- 


clock input on DATACLK 
(D2). See Table I. 
Z 


13 
D3 
0 
Parallel Data Bit 3 if PAFVSER HIGH; SYNC output if PAFVSER LOW. See Table I. 
W 


14 
DGND 
Digital Ground. 
Z 
15 
D2 
1/0 
Parallel Data Bit 2 if PARISER 
HIGH; if PAFVSER LOW, this will output the internal serial clock if EXT/INT (04) is LOW; 
0 


will be an input for an external serial clock if EXT/INT (04) is HIGH. See Table I. 
n. 


16 
D1 
0 
Parallel Data Bit 1 if PAFVSER HIGH; SDATA serial data output if PAFVSER LOW. See Table I. 
:E 
17 
DO 
1/0 
Parallel Data Bit 0 if PAFVSER HIGH; TAG data input if PAFVSER LOW. See Table I. 
0 
18 
A1 
1/0 
Channel Address. 
Input if CONTC LOW, output if CONTC HIGH. See Table I. 
(J 


19 
AO 
1/0 
Channel Address. 
Input if CONTC LOW, output if CONTC HIGH. See Table I. 
Z 
20 
PAFVSER 
I 
Select Parallel or Serial Output. If HIGH, parallel data will be output on DO thru 07. If lOW. 
serial data will be output on 
0 
SDATA. See Table I and Figure 1. 


21 
BYTE 
I 
Byte Select. Only used with parallel data, when PARISEA HIGH. Determines which byte is available on DO thru 07. 
i= 


Changing 
BYTE with CS LOW and FVC HIGH will cause the data bus to change accordingly. 
LOW selects the 8 MSBs; 
en 
HIGH selects the 4 lSBs, see Figures 2 and 3. 


22 
FVC 
I 
Read/Convert Input. With C§ lOW, 
a falling edge on RIG puts the internal samplelhold into the hold state and starts a 
::) 


conversion. With C§ lOW, 
a rising edge on Rle enables the output data bits if PARISER HIGH, or starts transmission 
0 


of serial data if PAFVSER LOW and EXT/INT HIGH. 
(J 


23 
CS 
I 
Chip Select. Internally OR'd with RlC. With CONTC lOW 
and RlC lOW, 
a falling edge on C§ will initiate a conversion. 
« 


With RIG HIGH, a falling edge on C§ will enable the output data bits if PAR/SER HIGH, or starts transmission of serial 
~ 
data if PAFVSER LOW and EXT/INT HIGH. 


24 
BUSY 
0 
Busy Output. Falls when conversion is started; remains lOW 
until the conversion is completed and the data is latched 
cs: 


into the output register. In parallel output mode, output data will be valid when BUSY rises, so that the rising edge can 
C 
be used to latch the data. 


25 
CONTC 
I 
Continuous Conversion Input. If lOW, 
conversions will occur normally when initiated using CS and RIG; if HIGH, 
en 


acquisition and conversions will take place continually, cycling through all four input channels, as long as CS, RIG and 
a: 
PWRD are lOW. 
See Table I. For serial mode only. 
W 


26 
PWRD 
I 
Power Down Input. If HIGH, conversions are inhibited and power consumption is significantly reduced. Results from the 
I-- 


previous conversion are maintained in the output register. In the continuous conversion mode, the multiplexer address 
a: 
channel is reset to channel 0 
W 


27 
VS2 
Supply Input. Nominally +5V. Connect directly to pin 28. Decouple to ground with O.1~F ceramic and 1OJ.LFTantalum 
> 
capacitors. 
Z 


28 
Vs, 
Supply Input. Nominally +SV. Connect directly to pin 27. 
0 
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4 Channel, 16-Bit Sampling CMOS AID Converter 


• 
2SJlS max SAMPLING 
AND CONVERSION 


• 
SINGLE +SV SUPPLY OPERATION 


• 
PIN-COMPATIBLE 
WITH 12-BIT ADS7824 


• 
PARALLEL 
AND SERIAL DATA OUTPUT 


• 
28-PIN 0.3" PLASTIC 
DIP AND SOIC 


• ±2.0 LSB max INL 


• 
SOmW max POWER DISSIPATION 


• 
SOIlW POWER DOWN MODE 


• 
±10V INPUT RANGE, FOUR CHANNEL 
MULTIPLEXER 


• 
CONTINUOUS 
CONVERSION 
MODE 


The ADS7825 
can acquire 
and convert 
16 bits to 


within ±2.0 LSB in 251ls max while consuming 
only 
50mW max. Laser-trimmed 
scaling resistors 
provide 
the standard industrial ±lOV input range and channel- 
to-channel 
matching 
of ±D. I%. The ADS7825 
is a 


low-power 
16-bit sampling 
AID with a four channel 
input 
multiplexer, 
S/H, 
clock, 
reference, 
and 
a 


parallel/serial 
microprocessor 
interface. It can be con- 
figured in a continuous 
conversion 
mode to sequen- 
tially digitize all four channels. The 28-pin ADS7825 
is available in a plastic 0.3" DIP and in a SOIC, both 
fully specified for operation over the industrial -40°C 
to +85°C range. 


40kn 
AINo 


20kn 
8kn 


40kn 
AIN1 


20kn 


40kn 
AIN2 


20kn 
8kn 


40kn 
AIN3 


20kn 


CAP 


REF 


Successive 
Approximation 
Register 


and Control 
Logic 


BUSY 


Serial 
OATACLK 
Data 


Out 
SOATA 


or 


Parallel 


Data 


Out 
07-DO 


BYTE 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ADS7825P, 
U 
ADS7825PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
*{1j 
Brts 


ANALOG 
INPUT 


Voltage Range 
±10V 
* 
V 


Impedance 
Channel On or Off 
45.7 
* 


kn 
Capacitance 
35 
* 


pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
20 
* 
~s 
Acquisition 
Time 
5 
* 
~s 
Multiplexer 
Settling Time 
Includes Acquisition 
5 
* 
~s 
Complete 
Cycle (Acquire and Convert) 
25 
* 


~s 
Complete 
Cycle (Acquire and Convert) 
CONTC = +5V 
40 
* 


~s 


Throughput 
Rate 
40 
* 
kHz 


DC ACCURACY 
Integral Linearity Error 
±3 
±2 
LSB(2) 


No Missing Codes 
15 
16 


Transition 
Noise(3) 
0.8 
* 


LSB 
Full Scale Error{4) 
Internal Reference 
±0.5 
±0.25 
% 


Full Scale Error Drift 
Internal Reference 
±7 
±5 
ppml"C 


Full Scale Errort·) 
±0.5 
±0.25 
% 


Full Scale Error Drift 
±2 
* 


ppmJOC 


Bipolar Zero Error 
±10 
* 


mV 


Bipolar Zero Error Drift 
±2 
* 
ppmJOC 
Channel-la-Channel 
Mismatch 
±0.1 
±0.1 
% 


Power Supply Sensitivity 
+4.75 < Vs < +5.25 
±8 
* 


LSB 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range(5) 
fiN = 1kHz 
90 
* 
dB 
Total Harmonic 
Distortion 
fiN = 1kHz 
-90 
* 


dB 


Signal-to-(Noise+Distortion) 
fiN = 1kHz 
83 
86 
dB 


Signal-la-Noise 
fiN = 1kHz 
83 
86 
dB 


Channel Separation(6) 
fiN = 1kHz 
100 
120 
* 
* 


dB 


-3dB 
Bandwidth 
2 
* 


MHz 
Useable Bandwidth(7) 
90 
* 


kHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
40 
* 


ns 


Transient 
Response(8) 
FS Step 
5 
* 
~s 
Overvoltage 
Recovery(9) 
1 
* 


~s 


REFERENCE 
Internal Reference 
Voltage 
2.48 
2.5 
2.52 
* 
* 
* 
V 


Internal Reference 
Source Current 
1 
* 
~A 
(Must use external buffer) 


External Reference 
Voltage Range 
2.3 
2.5 
2.7 
* 
* 
* 


V 
tor Specified 
Linearity 


External Reference 
Current Drain 
VREF = +2.5V 
100 
* 
~ 


DIGITAL 
INPUTS 
logic 
Levels 
VIL 
-{).3 
+0.8 
* 
* 


V 
V,H 
+2.4 
Vs +0.3V 
* 


:I: 
V 


III 
±10 
:I: 
~A 


I'H 
±10 
* 


~A 


DIGITAL 
OUTPUTS 


Data Format 
Parallel in two bytes; Serial 
* 
Data Coding 
Binary Two's Complement 
* 
VOl 
ISINK = 1.6mA 
+0.4 
* 


V 
VQH 
ISOURCE = SOOJlA 
+4 
* 
V 


Leakage Current 
High-Z State, VOUT 
= OV to Vs 
±5 
* 


~A 
Output Capacitance 
High-Z State 
15 
* 


pF 


The information 
provided 
herein is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR· BROWN 
assumes no responsibility 
for the use of this information, and aU use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 
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ADS782SP, 
U 
ADS782SPB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
TIMING 


Bus Access Time 
PAR/SER = +SV 
83 
:;: 
ns 
8us Relinquish Time 
PAR/SER = +SV 
83 
:;: 
ns 
Data Clock 
PAR/SER = OV 
Internal Clock (Output only when 
EXTIINT LOW 
O.S 
1.S 
* 
* 


MHz 
transmitting 
data) 


External Clock 
EXTIINT HIGH 
0.1 
10 
* 
* 


MHz 


POWER SUPPLIES 


VS1 = VS2 = Vs 
+4.75 
+S 
+5.25 
:;: 
:;: 
* 


V 
Power Dissipation 
Is = 40kHz 
SO 
:;: 
mW 
PWRD HIGH 
50 
:;: 
~W 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
* 
* 


·C 
Storage 
-{;5 
+150 
* 
* 


·C 
Thermal 
Resistance 
(6JA) 


Plastic DIP 
75 
:;: 
·CIW 
SOIC 
75 
* 


·CIW 


NOTES: (1) An asterik (*> specifies same value as grade to the left. (2) LSB means Least Significant Bit. For the 16-bit, ±10V input AOS7825, one LSB is 30~V. 
(3) 


Typical rms noise at worst case transitions and temperatures. (4) Full scate error is the worst case of -Full Scale or +Futr Scale untrimmed deviation from ideal first and 
last code transitions. divided by the transition voltage (not divided by the full-scale range) and includes the effect of offset error. (5) All specifications in dB are referred 
to a full·scale ±10V input. (6) A full scale sinewave input on one channel will be anenuated by this amount on the other channels. (7) Useable Bandwidth defined as 
Full·Scate input frequency at which Signal-to-(Noise+Distortion) 
degrades to 60dB, or 10 bits of accuracy. (8) The ADS7825 will accurately acquire any input step if given 
a full acquisition period after the step. (9) Recovers to specified performance after 2 x FS input overvoltage, and normal acquisitions can begin. 


PACKAGE 
MINIMUM 
SIGNAL- 


DRAWING 
TEMPERATURE 
MAXIMUM 
INTEGRAL 
TO-(NOISE 
+ DISTORTION) 


PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 
LINEARITY 
ERROR (LSB) 
RATIO (dB) 


ADS7825P 
Plastic Dip 
246 
-40·C 
to +85·C 
±3 
83 
ADS7825PB 
Plastic Dip 
246 
-40°C 
to +85°C 
±2 
86 
ADS7825U 
SOIC 
217 
-4O"C to +85·C 
±3 
83 
ADS7825UB 
SOIC 
217 
-40°C 
to +85°C 
±2 
86 


Analog Inputs: AINo• AIN,. AIN,. AIN, 
±15V 
REF. 
. 
. 
(AGND2 -{).3V) to (Vs + 0.3V) 


CAP 
Indefinile Short to AGND2, 


Momentary Short to Vs 
VS1 and VS2 10 AGND2.. 
. 
7V 
VS1 to VS2 . 
. 
±0.3V 
Difference between AGND1. AGND2 and DGND 
±0.3V 
Digital Inputs and Outputs.. 
. 
-Q.3V to (Vs + 0.3V) 


Maximum Junction Temperature 
150°C 


Internal Power Dissipation 
825mW 
Lead Temperature 
(soldering, 
10s) 
+300°C 
Maximum Input Current 10Any Pin 
100mA 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 
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PIN# 


1 


2 


3 


4 


5 


6 


7 


NAME 


AGND1 


AINo 


AIN, 


AIN, 


AIN3 
CAP 


REF 


AGND2 


D7 


D6 


D5 


D4 


Analog Ground. 
Used internally as ground reference 
point. 


Analog Input Channel O. Full·scale input range is ±10V. 


Analog Input Channel 
1. Full-scale 
input range is ±1 OV. 


Analog Input Channel 2. Full-scate input range is ±10V. 


Analog Input Channel 3. Full-scale 
input range ;s ±10V. 


Internal Reference 
Output Buffer. 2.2j.1F Tantalum 
to ground. 


Reference 
Input/Output. 
Outputs +2.5V nominal. 
If used externally. 
must be buffered to maintain ADS7825 
accuracy. 
Can also be driven by external system reference. 
In both cases, bypass to ground with a 2.21lF Tantalum 
capacitor. 


Analog Ground. 


Parallel Data Bit 7 if PAR/SER 
HIGH; Tri-state 
if PAR/SER LOW. See Table I. 


Parallel Data Bit 6 if PAR/SER 
HIGH; Tri-state 
if PAR/SER LOW. See Table I. 


Parallel Data Bit 5 if PAR/SER 
HIGH; Tri-state 
if PAR/SER LOW. See Table I. 


Parallel Data Bit 4 if PAR/SEA 
HIGH; 
if PAR/SEA 
LOW, a LOW level input here will transmit serial data on SDATA from 
the previous conversion 
using the internal serial clock; a HIGH input here will transmit serial data using an external serial 
clock input on DATACLK 
(D2). See Table I. 


Parallel Data Bit 3 if PAR/SER HIGH; SYNC output If PAR/SER LOW. See Table I. 


Digital Ground. 


Parallel Data Bit 2 if PAR/SER HIGH; If PAR/SER 
LOW, this will output the internal serial clock it EXTIINT (D4) is LOW; 
will be an input for an external serial clock if EXT/INT (04) is HIGH. See Table I. 


Parallel Data Bit 1 if PAR/SER HIGH; SDATA serial data output if PAR/SER 
LOW. See Table I. 


Parallel Data Bit 0 if PAR/SER HIGH; TAG data input If PAR/SER 
LOW. See Table I. 


Channel Address. 
Input if CONTC LOW, output if CONTC HIGH. See Table I. 


Channel Address. 
Input if CONTC LOW, output if CONTC HIGH. See Table I. 


Select Parallel or Serial Output. If HIGH, parallel data will be output on DO thru 07. If LOW, serial data will be output on 
SDATA. See Table 1and Figure 1. 


Byte Select. Only used with parallel data, when PAAlSER 
HIGH. Determines 
which byte is available 
on DO thru 07. 


Changing 
BYTE with CS LOW and R/e HIGH will cause the data bus to change accordingly. 
LOW selects the 8 MSBs; 


HIGH selects the 8 LSBs. See Figures 2 and 3 


Read/Convert 
Input. With CS LOW, a falling edge on Ale 
puts the internal samplelhold 
into the hold state and starts a 
conversion. 
With CS LOW, a rising edge on Ale 
enables the output data bits if PAAlSER 
HIGH, or starts transmission 
of serial data if PAR/SER LOW and EXTIINT HIGH. 


Chip Select. Internally OR'd with Ale. 
With CONTC LOW and Ale 
LOW, a falling edge on CS will initiate a conversion. 


With Ale 
HIGH, a falling edge on CS witt enable the output data bits if PAAlSER 
HIGH, or starts transmission 
of serial 


data if PAR/SER 
LOW and EXTIINT HIGH. 


Busy Output. Falls when conversion 
is started; remains LOW until the conversion 
is completed 
and the data is latched 
into the output register. In parallel output mode, output data will be valid when BUSY rises, so that the rising edge 
can be used to latch the data. 


Continuous 
Conversion 
Input. If LOW, conversions 
will occur normally when initiated using CS and AlG; if HIGH, 
acquisition 
and conversions 
will take place continually, 
cycling through all four input channels, 
as long as CS, A/C 
and 


PWRD are LOW. See Table I. For serial mode only. 


Power Down Input. If HIGH, conversions 
are inhibited and power consumption 
is significantly 
reduced. 
Results from the 


previous conversion 
are maintained 
in the output register. In the continuous 
conversion 
mode, the multiplexer 
address 


channel is reset to channel O. 


Supply Input. Nominally +SV. Connect directly to pin 28. Decouple to ground with 0.1~F ceramic and 10j.J.FTantalum 
capacitors. 


Supply Input. Nominally +SV. Connect directly to pin 27. 


D3 


DGND 


D2 
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D1 


DO 


A1 


AD 


PAR/SER 
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12-Bit 600kHz Sampling CMOS 
ANALOG-to-DIGITAL CONVERTER 


• 
600kHz THROUGHPUT 
RATE 


• 
STANDARD 
±2.5V INPUT RANGE 


• 
69dB min SINAD WITH 250kHz INPUT 


• 
COMPLETE 
WITH S/H, REF, CLOCK, 
ETC. 


• 
PARALLEL 
DATA w/LATCHES 


• 
FULLY SPECIFIED 
-40°C 
TO +85°C 


• 
15MHz -3dB 
BANDWIDTH 


• 
28-PIN 0.3" ~DIP AND SOIC 


The ADS7831 
is a complete 
12-bit sampling 
AID 


using state-of-the-art 
CMOS structures. 
It contains 
a 
complete 
12-bit capacitor-based 
SAR AID with inher- 


ent StH, reference, clock, interface for microprocessor 
use, and three-state 
output drivers. 


The ADS7831 is specified at a 600kHz sampling rate, 
and guaranteed 
over the full temperature 
range. 
A 


±2.5V input range and excellent Nyquist performance 
provide an optimum solution in ±5V supply systems. 


The 28-pin ADS7831 is available in a plastic 0.3" DIP 
and in an SOlC, both fully specified for operation over 
the industrial -40°C 
to +85°C range. 


FREQUENCY 
SPECTRUM 


(16384 Point FFT; fiN = 250kHz, --0.5dB) 
0 


-10 


-20 


-30 
co 
-40 
~ 
-50 
Q) 
"0 
-60 
:ec. 
-70 
E 
-80 
<t: 


-90 


-100 


-110 


-120 


0 


THD: 
-91dB 
SNR: 
72dB 
SFDR: 
94dB 
2nd Harmonic: 
-98dB 
3rd Harmonic: 
-94dB 


150 


Frequency (kHz) 
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SPECIFICATIONS 


ADS7831P. 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
Brts 


ANALOG 
INPUT 


Voltage Range 
±2.5 
V 
Impedance 
3.1 
kl1 
Capacitance 
5 
pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
1.3 
~s 
- 
Complete 
Cycle 
Acquire & Convert 
1.66 
~s 


Throughput 
Rate 
600 
kHz 


DC ACCURACY 
Integral linearity 
Error 
±1 
LSB{l) 


Differential 
Linearity 
Error 
±1 
LSB 


No Missing Codes 
Guaranteed 
Total Unadjusted 
Errori2.3) 
±10 
LSB 
(Includes Bipolar Zeta Error and Full Scale Error) 


Power Supply Sensitivity 


(+V01G = +VANA= 
Yo) 
+4.75V < V 0 < +S.25V 
±5 
LSB 


-5.25V 
< -VAN" 
< -4.75V 


AC ACCURACY 
Spurious-Free 
Dynamic 
Range 
flN= 
250kHz 
77 
87 
dBl") 


Total Harmonic 
Distortion 
flN= 
250kHz 
-85 
-77 
dB 


Signal-to-(Noise+Oistortion) 
fiN = 250kHz 
69 
71 
dB 
Signal-ta-Noise 
flN= 
250kHz 
69 
72 
dB 
Usable BandwidthfS) 
1.6 
MHz 


Full-Power 
Bandwidth 
15 
MHz 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
20 
ns 
Aperture Jitter 
10 
ps 


Transient 
Response 
FS Step 
200 
ns 
Overvoltage 
Recovery') 
250 
ns 


REFERENCE 
Reference 
Voltage 
2.45 
2.5 
2.55 
V 


Reference 
DC Source Current 
100 
~ 


(External 
load should be static) 


DIGITAL 
INPUTS 
logic 
levels 
V. 
-j).3 
+0.8 
V 
V~ 
+2.4 
Vo + 0.3 
V 
I. 
V'L = OV 
±10 
~ 
I," 
VIM= 5V 
±10 
~ 


DIGITAL 
OUTPUTS 
Data Format 
Parallel 12-bits 


Data Coding 
Binary Two's Complement 
Va. 
ISINK= 1.6mA 
+0.4 
V 


V"" 
ISOURCE = 500~ 
+2.8 
V 


leakage 
Current 
High-Z Slale, 
±5 
~ 
Voor = OV to VOIG 


Output Capacitance 
Hlgh-Z Slale 
15 
pF 


DIGITAL 
TIMING 
Bus Access Time 
62 
ns 


Bus Relinquish 
Time 
83 
ns 


POWER SUPPLIES 
Specified 
Pertormance 


+V010 = +V ANA 
+4.75 
+5 
+5.25 
V 
-VANA 
-5.25 
-5 
-4.75 
V 


+1010 
+16 
mA 
+1- 
+16 
mA 
-IANA 
-12 
mA 


Power Dissipation 
fs = 600kHz 
220 
275 
mW 


TEMPERATURE 
RANGE 


Specified 
Perlormance 
-40 
+85 
°C 
Storage 
-65 
+150 
°C 


Thermal 
Resistance 
(6~ 


Plastic DIP 
75 
°CIW 
SOIC 
75 
°CIW 


NOTES: (1) LSB means Least Significant Bit. For the 12-bit. ±2.5V input ADS7831, one LSB is 1.22mV. (2) Measured with son in series with analog Input. Adjustable 
to zero with external potentiometers. 
(3) Total unadjusted 
error is the worst case of -Full 
Scale or +Full scale untrimmed 
deviation from ideal first and last code 
transitions and includes the effect of offset error. (4) All specifications 
in dB are referred to a full-scale ±2.5V input. (5) Usable Bandwidth defined as Full-Scale input 
frequency 
at which Signal-to-{Noise+Distortion) 
degrades to 6OdS, or 10 bits of accuracy. 
6) Recovers to specified 
perlormance 
after 2 x FS input over vottage . 


•:U~;;'.N. 
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Analog Inputs: VIN 
. 
. 
±25V 


REF. 
. 
+V"" 
+O.3V to AGND2 -{).3V 
CAP 
Indefinite Short to AGND2 


Momentary 
Short to +V AWl 


Ground Voltage Differences: 
DGND, 
AGND1, AGND2 
±O.3V 
+V AHA 
. 
+7V 
+V DIG to +V AWl' 
+0.3V 
+VOIG' 
.••• 
7V 
-V 
ANA 
. 
-7V 
Digital Inputs 
-Q.3V 
to +VOlG +0.3V 
Maximum 
Junction Temperature. 
. 
+165°C 


Internal 
Power Dissipation. 
. 
825mW 


Lead Temperature 
(soldering, 
1Os) 
+300°C 


Output 
Latches 
and 
Three 
State 


Drivers 


Three 
State 
Parallel 


Data 
Bus 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER") 


ADS7831P 
28-Pin 
Plastic 01P 
246 


ADS7831U 
28·Pin SOIC 
217 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


The information provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 


any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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DIGITAL 
PIN. 
NAME 
VO 
DESCRIPTION 


1 
Vw 
Analog Input. Connect via 50n to analog input. Full·scale input range is ±2.5V. 
2 
AGND1 
Analog Ground. 
Used internally as ground reference 
point. Minimal current flow. 
3 
REF 
Reference 
InpuVOutput. Outputs internal reference of +2.5V nominal. Can also be driven by external system 
~M 
reference. 
In both cases, decouple to ground with a O.1IlF ceramic capacitor. 
CO 
4 
CAP 
Reference 
Buffer Output. 10J.lFtantalum 
capacitor to ground. Nominally +2V. 
I"- 
5 
AGND2 
Analog Ground. 
CJ) 
6 
011 (MSB) 
0 
Data Bit 11. Most Significant 
Bit (MSB) of conversion 
results. Hi-Z state when CS is HIGH, or when Rie is 


LOW, or when a conversion 
is in progress. 
C 


7 
D10 
0 
Data Bit 10. Hi·Z state when CS is HIGH, or when Ale is LOW, or when a conversion 
is in progress. 
« 
8 
D9 
0 
Data Bit 9. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 


9 
D8 
0 
Data Bit 8. Hi-Z state when CS is HIGH, or when RlC is LOW, or when a conversion 
is in progress. 
12l 


10 
D7 
0 
Data Bit 7. Hi-Z state when CS is HIGH, or when RlC is LOW, or when a conversion 
is in progress. 


11 
D6 
0 
Data Bit 6. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 


12 
D5 
0 
Data Bit S. Hi-Z state when CS is HIGH, or when RlC is LOW, or when a conversion 
is in progress. 


13 
D4 
0 
Data Bit 4. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 


14 
DGND 
Digital Ground. 
en 


15 
D3 
0 
Data Bit 3. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 
I-- 


16 
D2 
0 
Data Bit 2. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 
:z 


17 
D1 
0 
Data Bit 1. Hi-Z state when CS is HIGH, or when RIG is LOW, or when a conversion 
is in progress. 
W 
18 
DO (LSB) 
0 
Data Bit 0. Least Significant 
Bit (LSB) of conversion 
results. Hi-Z state when CS is HIGH, or when RIG is 
:z 
LOW, or when a conversion 
is in progress. 
0 
19 
Not internally connected. 
20 
+V ANA 
Analog Positive Supply Input. Nominally +SV. Connect directly to pins 21, 27 and 28. 
a. 


21 
+V"'G 
Digital Supply Input. Nominally +SV. Connect directly to pins 20, 27 and 28. 
~ 


22 
DGND 
Digital ground. 
0 
23 
FVC 
I 
Read/Convert 
Input. With CS LOW, a falling edge on RIG puts the internal sample/hold 
into the hold state and 
0 
starts a conversion. 
With CS LOW and no conversion 
in progress, a rising edge on Ale enables the output 
data bits. 
:z 


24 
CS 
I 
Chip Select. With RIG LOW, a falling edge on CS will initiate a conversion. 
With AlG HIGH and no conversion 
0 
in progress, a falling edge on CS will enable the output data bits. 
i= 
25 
BUSY 
0 
Busy Output. Falls when a conversion 
is started, and remains LOW until the conversion 
is completed 
and the 
data is latched into the output register. With CS LOW and R/e HIGH, output data will be valid when BUSY 
en 
rises, so that the rising edge can be used to latch the data. 


26 
-V_ 
Analog Negative Supply Input. Nominally -SV. 
Decouple to ground with 0.1JlF ceramic and 10JlF tantalum 
::> 


capacitors. 
0 


27 
+V"'G 
Digital Supply Input. Nominally +SV. Connect directly to pins 20, 21 and 28. 
0 
28 
+V_ 
Analog Positive Supply Input. Nominally +SV. Connect directly to pins 20, 21 and 27, and decouple 
to ground 
<C 
with 0.1JlF ceramic and 10JlF tantalum capacitors. 


PIN CONFIGURATION 


Top View 
DIPISOIC 


V,N 
28 
+VANA 


AGND1 
+V01G 


REF 
-VANA 


CAP 
BUSY 


AGND2 
CS 


D11 (MSB) 
FVC 


D10 
DGND 
ADS7831 
D9 
+V01G 


D8 
+VANA 


D7 
NC(1) 


D6 
DO (LSB) 


D5 
D1 


D4 
16 
D2 


DGND 
14 
15 
D3 


NOTE: (1) Not Internally Connected . 
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Autocalibrating, 4-Channel, 12-Bit 
ANALOG-TO-DIGITAL 
CONVERTER 


• 
PIN COMPATIBLE 
TO ADC7802 
AND 
ADS7803 


• 
SINGLE 
SUPPLY: 
+5V OR +3.3V 


• 
LOW POWER: 
14mW 
plus 
Power 
Down 


• 
SIGNAL-TO-(NOISE 
+ DISTORTION) 
RATIO 
OVER TEMPERATURE: 


69dB 
min with 
fiN = 1kHz 
66dB 
min with 
fiN = 50kHz 


• 
FAST CONVERSION 
TIME: 8.51JS 
Including 
Acquisition 
(117kHz 
Sampling 
Rate) 


• 
FOUR-CHANNEL 
INPUT MULTIPLEXER 


• 
AUTOCAL: 
No offset 
or Gain 
Adjust 
Required 


The ADS7832 
is a monolithic 
CMOS 
l2-bit analog- 
to-digital converter with internal sample/hold 
and four- 


channel multiplexer. 
It is designed and tested for full 
dynamic 
performance 
with input signals 
to 50kHz. 
The 5V single-supply 
requirements 
and standard CS, 


RD, and WR control signals make the part easy to use 
in microprocessor 
applications. 
Conversion 
results are 
available 
in two bytes 
through 
an 8-bit three-state 
output bus. 


The ADS7832 is available in a 28-pin plastic DIP and 
28-1ead PLCC, fully specified 
for operation 
over the 
industrial -40°C 
to +85°C temperature 
range. 


BUSY 


8-Bil 
Data Bus 
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SPECIFICATIONS 


ADS7832 Electrical 
Specifications 
with 3.3V Supply 
v. = Vo = VRE•• = 3.3V ±10"lo;VRE, 
= AGND = DGND = OV;CLK = 1MHz extemal, T. = -40'C 
to +85'C, after calibration at any temperalure, unless otherwise specified. 


ADS7832BP/ADS7832BN 
C\I 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
UNITS 
('I) 
CO 
RESOLUTION 
12 
Bits 
•••••• 


ANALOG 
INPUT 
VA = Vo: 
VREF+ = 3.QV 
en 
Voltage Input Range 
0 
VREF+ 
V 
C 
Input Capacitance 
40 
pF 
c:r: 
On State Bias Current 
100 
nA 
Off State Bias Current 
TA=+25°C 
10 
nA 
T. = -40'C 
to +85'C 
100 
nA 
2 
On Resistance 
Multiplexer 
400 
II 
Off Resistance 
Multiplexer 
10 
MQ 
Channel Separation 
FIN= 1kHz, VRE •• = 3.0V 
0.5 
LSB 


REFERENCE 
INPUT 
en 
For Specified Performance: 
VREF+ 
V. 
V 
I- 


VREr 
0 
V 
Z 
For Derated Perfonnance(2): 
VREr+ 
(VRE,..) 
- (VRE,) 
~ 2.5V 
2.5 
V. 
V 
W 
VREr 
0 
0.5 
V 
Z 
Input Reference Current 
100 
200 
~A 


THROUGHPUT 
SPEED 
0 
Conversion 
Time With External Clock (Including 
Q. 


Multiplexer 
Settling Time and Acquisition Time) 
CLK = lMHz 
17 
~s 
:E 
CLK = 500kHz 
34 
~s 
0 
With Internal Clock Using Recommended 
TA=+25°C 
30 
~s 
Clod< Components 
T. = -40'C 
to +85'C 
30 
~s 
0 
Slew Rate 
2 
VI~s 
Multiplexer 
Settling Time to 1/2 LSB 
0.5 
~s 
Z 
Multiplexer 
Access Time 
20 
ns 
0 
SAMPLING 
DYNAMICS 
i= 
Full Power Bandwidth 
-3dB 
2 
MHz 
en 
Aperture Jitter 
ps 
Aperture Delay 
SRF D2 LOW(3) 
5 
~s 
::;) 
SFR D2 HIGH 
5 
ns 


DC ACCURACY 
0 


Integral Nonlinearity, 
AUChannels 
SFR D2 LOW 
±O.75 
LSBI<} 
0 


SFR D2 HIGH, Intemal Clock or Sampling 
±O.5 
LSB 
c:r: 
Command Synchronous 
to External Clock 
~ 
SFR D2 HIGH, Sampling 
±O.6 
LSB 
Command Asyndlronous 
to External Clock 
« 
Differential Nonlinearity 
±0.75 
LSB 
No Missing Codes 
Guaranteed 
C 
Gain Error 
All Channels 
±O.5 
LSB 
Gain Error Drift 
Between Calibration Cycles 
±O.2 
ppml'C 
en 
Offset Error 
All Channels 
a: 
SFR D2 LOW 
±0.75 
LSB 
W 
SFR D2 HIGH, Intemal Clock or Sampling 
±1 
LSB 
Command Synchronous 
to External Clock 
I- 


SFR D2 HIGH, Sampling 
±4 
LSB 
a: 
Command Asynchronous 
to External Clock 
W 
Offset Error Drift 
Between Calibration Cycles 
> 
SFR D2 LOW 
±O.2 
ppml'C 
Z 
SFR D2 HIGH, Intemal Clock or Sampling 
±O.5 
ppml'C 
Command Synchronous 
to External Clock 
0 
SFR D2 HIGH, Sampling 
±1 
ppml'C 
0 
Command Asynchronous 
to External Clock 
Channel-to-Channel 
Mismatch 
SFR D2 LOW 
±0.25 
LSB 
C 
SFR D2 HIGH, Inlemal Clock Dr Sampling 
±O.5 
LSB 
< 
Command Synchronous 
to External Clock 
SFR 02 HIGH, Sampling 
±1 
LSB 
Command Asynchronous 
to Extemal Clock 
Power Supply Sensitivity 
Vo = V. = +3.3V ±10"lo (Without recalibration) 
±D.125 
LSB 


ACACCURACY 


Signal-to-(Noise 
+ Distortion) Ratio 
fiN = 1kHz 
69 
71 
dB(l} 


fiN = 50kHz 
66 
69 
dB 
Total Harmonic Distortion 
fiN = 50kHz 
-75 
dB 
Signal-to-Noise 
Ratio 
fiN= 50kHz 
70 
dB 
Spurious Free Dynamic Range 
fIN= 1kHz 
85 
dB 
fiN= 50kHz 
82 
dB 


BURR-BROWN. 
IElElI 
Burr-Brown Ie Data Book 


ADS7832 Electrical 
Specifications 
with 3.3V Supply 


VA ;; Vo ;; VREF+ ;; 3.3V ±10%; 
VREF"" ;; AGND 
;; DGND 
;; OV; eLK 
;; 1MHz external, T A ;; -400C to +85°C, 
after caHbration 
at any temperature. unless otherwise specified. 


ADS7832BP/ADS7832BN 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUTS 
Voltage Levels: V1L 
-{).3 
+0.8 
V 
V,H 
0.7oVD 
VD +O.3V 
V 


Current Levels: 
IlL 
CAl 
(Intemal Pull-Up) 
10 
~A 
III 
All Other Inputs 
±10 
~A 


I'H 
SFR (Intemal Pull-Down) 
90 
~A 


I'H 
ClK 
1.5 
mA 


I'H 
All Other Inputs 
±10 
~A 


I'H 
PDwer Down MDde (SFR 03 HIGH) 
±IQO 
nA 


DIGITAL OUTPUTS 
Data Format 
Parallel 12 Bits in Two Bytes 
Data Coding 
Straight Binary 
VOl.. 
ISINK;; 
1.6mA 
0.2oVD 
V 


VQH 
ISOURCE= 200~ 
0.8oVo 
V 
Leakage Current 
High-Z State, VOUT = OV to VD 
±1 
~A 
Oulput Capacitance 
High-Z State 
4 
pF 


CALIBRATION 
TIMING 
Calibration Cyde 
Power On or Power Failure 
37393 
Clock Cycles 
Calibratioo Cyde 
During Normal Operation 
4625 
Clock Cycles 


DIGITAL TIMING 
Bus Access Time 
83 
ns 
Bus Relinquish Time 
83 
ns 


POWER SUPPLIES 
Supply Vollage for Specified Pertormance: 
V. 
Tested at3.0V 
3 
3.3 
V 
VD 
Tested a13.0V 
3 
3.3 
V 
Supply Current: I.•. 
2.5 
3 
mA 
ID 
300 
500 
~A 
Power Dissipation 
Power Up Mode or During Conversion 
7.5 
mW 
Power Down Mode. No Clock Running 
50 
~W 


TEMPERATURE 
RANGE 
Specification 
-40 
+85 
'c 
Storage 
-65 
+150 
'c 


* These specifications 
need to be added based on performance 
of final silicon. 


NOTES: (1) All specifications 
in dB are referred to a full-scale input range. (2) Over this range, total error will typically not exceed ±llSB. 
(3) In this mode, the AOS7832 
acquires the input signal for five clock cycles after a start command, 
before the input is held and conversion begins. (4) LSB means Least Significant 
Bit. For a OV to 
5V input range, one LSB is 1.22mV. For a OV to 2.5V input range, one LSB is 610)J.V. 


The information 
provided 
herein Is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes no responsibility 
for the use of this information, 
and all use of such information shall be entirety at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ADS7832 
Electrical 
Specifications 
with 5V Supply 


v. 
= Vo = 5V ±10%; VREF+= 5.0V; VRE, = AGND = DGND = OV;CLK = 1MHz external 50% ±2% Duty Cycle, T. = -40'C 
to +85'C, after calibration at any temperature, 


unless 
otherwise 
specifted. 


ADS7832BP/ADS7832BN 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
Bits 


ANALOG 
INPUT 
Vollage Input Aange 
VD = VA = VREF+ = sV 
0 
5 
V 
Input Capacitance 
40 
pF 
On State 
Bias Current 
100 
nA 
Off State 
Bias Current 
T", = +25°C 
10 
nA 
TA = -4Qoc to +85DC 
100 
nA 
On Resistance 
Multiplexer 
400 
II 
Off Aesistance 
Multiplexer 
10 
MO 
Channel 
Separation 
FIN = 1kHz, Vo::: VA = VREF+ = 5V 
0.5 
LSB 


REFERENCE 
INPUT 
For Specified 
Performance: 
VREF = VA= 5V 
VAEF+ 
V. 
V 
VREr 
0 
V 
For Derated 
Performance(2l: 
(VREF+)- (VREr> ~ 2.5V 


VREF+ 
2.5 
V. 
V 
VREF- 
0 
1 
V 
Input Reference 
Current 
100 
200 
~A 


THROUGHPUT 
SPEED 
Conversion 
Time With External 
Clock (Including 
CLK=2MHz 
8.5 
~s 
Multiplexer 
Settling 
Time and Acquisition 
Time) 
CLK= 
'MHz 
17 
~s 
CLK= 
500kHz 
34 
~s 
With Intemal 
Clock Using Recommended 
T", = +25°C 
30 
~s 
Clock Components 
T. = -40'C 
to +85'C 
30 
~s 
Slew Aale 
2 
mVl~s 
Multiplexer 
Settling Time to 1/2 LSB 
0.5 
~s 
Multiplexer 
Access 
Time 
20 
ns 


SAMPLING 
DYNAMICS 
Full Power 
Bandw'idth 
-3dB 
4 
MHz 
Aperture 
Jitter 
10 
ps 
Aperture Delay 
SAF 02 LOWI') 
2.5 
~s 
SFA 02 HIGH 
5 
ns 


DC ACCURACY 


Integral 
Nonlinearity, 
All Channels 
SFA 02 LOW 
to.75 
LSBI') 


SFA 02 HIGH, Internal Clock or Sampling 
±0.5 
LSB 
Command 
Synchronous 
to Extemal 
Clock 
SFR 02 HIGH, Sampling 
±0.6 
LSB 
Command 
Asynchronous 
to External 
Clock 
Differential 
Nonlinearity 
to.75 
LSB 
No Missing 
Codes 
Guaranteed 
Gain Error 
All Channels 
to.75 
LSB 
Gain Error Drift 
Between 
Calibration 
Cycles 
±0.2 
ppml'C 
Offset Error 
All Channels 
SFA 02 LOW 
to.75 
LSB 
SFA 02 HIGH, Internal Clock or Sampling 
±1 
LSB 
Command 
Synchronous 
to External 
Clock 
SFA 02 HIGH, Sampling 
±4 
LSB 
Command 
Asynchronous 
to External 
Clock 
Oftsel Error Drill 
Between 
Calibration 
Cycles 
SFR 02 LOW 
±0.2 
ppml'C 
SFA 02 HIGH, Internal Clock or Sampling 
±0.5 
ppml'C 
Command 
Synchronous 
to Extemal 
Clock 
SFA 02 HIGH, Sampling 
±1 
ppml'C 
Command 
Asynduonous 
to External 
Clock 
Channel-ta-Channel 
Misrnatch 
SFA 02 LOW 
to.25 
LSB 
SFA 02 HIGH, Inlemal Clock or Sampling 
±0.5 
LSB 
Command 
Synchronous 
to External 
Clock 
SFR 02 HIGH, Sampling 
±1.0 
LSB 
Command 
Asynchronous 
to External 
Clock 
Power Supply 
Sensitivity 
Vo:: VA:: +SV±10% 
(without 
recalibration) 
to.125 
LSB 


BURR-BROWNe 
'ElEI' 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 
(CO NT) 


ADS7832 Electrical 
Specifications 
with 5V Supply 


VA = Vo = 5V ±10'/0; VREF+ = 2.5V; VAEr 
;; AGND = DGND = OV; eLK = 1MHz external 
50% ±2% Duty Cycle, TA ;; -40°C 
to +85°C. 
after calibration 
at any temperature, 


unless otherwise 
specified. 


ADS7832BP/ADS7832BN 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ACACCURACY 


Signal·to-(Noise 
+ Distortion) Ratio 
fiN = 1kHz 
69 
71 
dBll) 


fIN= 50kHz 
66 
69 
dB 
Total Harmonic Distortion 
f'N = 50kHz 
-75 
dB 
Signal-Ie-Noise 
Ratio 
f'N = 50kHz 
70 
dB 
Spurious Free Dynamic Range 
f'N = 1kHz 
85 
dB 


fiN = 50kHz 
82 
dB 


DIGITAL 
INPUTS 
Voltage Levels: Vll 
CLK 
-1J.3 
0.8 
V 


V'H 
ClK 
3.5 
Vo-Kl·3V 
V 


Vil 
All Others 
-1J.3 
0.8 
V 
VIH 
All Others 
2.4 
Vo-Kl·3V 
V 
Current Levels: 
IlL 
CAl 
(Intemal Pull-Up) 
10 
~A 


III 
All Other Inputs 
±10 
~A 


IIH 
SFR (Intemal Pull-Down) 
90 
~A 


I'H 
ClK 
1.5 
mA 


I'H 
All Other Inputs 
±10 
~A 


I'H 
Power Down Mode (SFR D3 HIGH) 
±100 
nA 


DIGITAL OUTPUTS 
Data Format 
Parallel 12 Bits in Two Bytes 
Data Coding 
Straight Binary 


VOl 
ISINK 
= 1.6mA 
0.4 
V 


VQH 
ISOUAce= 200~ 
4 
V 
Leakage Current 
High-Z State 
±l 
~A 
OUlput Capacitance 
High-Z State 
4 
pF 


CALIBRATION 
TIMING 
Calibration Cyde 
Power On or Power Failure 
37393 
Clock Cycles 
Calibration Cycle 
During Normal Operation 
4625 
Clock Cycies 


DIGITAL TIMING 
Bus Access Time 
83 
ns 
Bus Relinquish Time 
83 
ns 


POWER SUPPLIES 
Supply Voltage for Specified Performance: 
VA- 
Tested at 5.5V 
5 
5.5 
V 
Vo 
Tested at 5.5V 
5 
5.5 
V 
Supply Current 
1A- 
Tested at 5.5V 
2.5 
5.5 
mA 


10 
Tested at 5.5V 
300 
500 
~ 
Power Dissipation 
Power Up Mode or During Conversion 
14 
mW 
Power Down Mode, No Clock Running 
50 
~W 


TEMPERATURE 
RANGE 
Specification 
-40 
85 
·C 
Storage 
-65 
150 
·C 


*These 
specifications 
need to be added based on performance 
of final silicon. 


NOTES: (1) All specifications 
in dB are referred to a full-scale input range. (2) Overthis 
range, total error wililypically 
not exceed ±1 lSB. (3) In this mode, the ADS7832 


acquires the input signal for five clock cycles after a start command, 
before the input is held and conversion begins. (4) LSB means Least Significant 
Bit. For a OV to 
5V input range. one LSB is 1.22mV. For a OV to 2.5V input range, one LSB is 610~V. 


MINIMUM 
INTEGRAL 
SIGNAL-To-{NOISE 
+ 
NONLINEARITY 
SPECIFICATION 
PACKAGE 
DISTORTION) 
MAXIMUM 
TEMPERATURE 
DRAWING 


PRODUCT 
RATIO,dB 
LSB 
RANGE 
PACKAGE 
NUMBERl') 


ADS7832BN 
69 
±3'4 
-4O"C to +8S·C 
28·Pin LCC 
2S1 
ADS7832BP 
69 
±3'4 
-4O"C to +8S·C 
28-Pin Plastic DIP 
21S 


6 
:I: 


0 
!!l- 


'" 
0 
a: 
z I~ 
z 
z 
z 
u. 
>< 
<!l 
< 
< 
< 
(/) 
« 


V. to Analog Ground 
7V 
Vo to Digital Ground 
7V 
V. to Vo 
. 
fll.3V 


Analog Ground to Digital Ground 
. 
fll.3V 
Control Inputs to Digital Ground 
. 
-o.3V 
to Vo + 0.3V 


Analog tnput Voltage to Analog Ground 
-o.3V 
to V. + 0.3V 
Maximum 
Junction 
Temperature 
. 
150°C 


Internal 
Power Dissipation 
. 
875mW 
Lead Temperature 
(soldering. 
1Os)... 
. 
+260·C 
(soldering. 
35) 
+360·C 
Thermal 
Resistance, 
8JA 
75°CIW 


Maximum 
Input Current to Any Pin.. 
. 
±50mA 


ESD: 
Human Body Model..................... 
.. 
lkV 


BURR-BROWNe 
IE:lE:lI 
Burr-Brown Ie Data Book 


~ 
ELECTROSTATIC 
J..tM.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 


be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


BURR-BROWN® 
IElElI 
DEMO BOARD 
AVAILABLE 
See Appendix 
A 


www.burr-brown.comidatabooklADS7833.html 


10-Channel, 
12-Bit 
DATA ACQUISITION 
SYSTEM 


FEATURES 
.3 SIMULTANEOUS 
SAMPLED 
CHANNELS 


• 
3 SYNCHRONIZED 
12·BIT ADCs 


• 
6.6~ 
THROUGHPUT 
RATE 


• 
FULLY 
DIFFERENTIAL 
MUX INPUTS 


• 
DIGITALLY 
SELECTABLE 
INPUT RANGES 


• 
±5V POWER SUPPLIES 


• 
SERIAL 
DIGITAL 
INPUT/OUTPUTS 


• 
2 SIMULTANEOUS 
SAMPLED 
AUXILIARY 
CHANNELS 


• 
DIRECT 
INTERFACE 
TO MOTOROLA'S 
DSP5600417 


The ADS7833 consists of three 12-bit analog-to-digi- 
tal converters 
preceded by three simultaneously 
oper- 
ating sample-hold 
amplifiers, 
and multiplexers 
for 10 
differential 
inputs. The ADCs have simultaneous 
se- 


rial outputs 
for high 
speed 
data 
transfer 
and data 
processing. 


The ADS7833 also offers a programmable 
gain ampli- 
fier with programmable 
gains of l.OVN, 
1.25VN, 


2.5VIV, and 5.0VN. 
Channel 
selection and gain se- 


lection are selectable 
through the serial input control 


word. 
The high through 
put rate is maintained 
by 
simultaneously 
clocking 
in the 13-bit input control 


word for the next conversion while the present conver- 
sions are clocked out. 


The part also contains an 8-bit digital-to-analog 
con- 


verter whose digital 
input is supplied 
as part of the 
input control word. 


APPLICATIONS 


• 
AC MOTOR SPEED CONTROLS 


• 
THREE 
PHASE 
POWER CONTROL 


• 
UNINTERRUPTABLE 
POWER SUPPLIES 


• 
VIBRATION 
ANALYSIS 


• 
PC DATA ACQUISITION 


• 
MEDICAL 
INSTRUMENTATION 


Clock 


Convert 


Busy 


BURR - BROWN_ 
'I3EU 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7833N 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
Bit 


ANALOG 
INPUT 


Full Scale Voltage, Differential 
G= 
1.0VN 
±2.5 
V 


G = 1.25VN 
±2.0 
V 
G = 2.5VN 
±1.0 
V 
G = 5.0VN 
±O.5 
V 
Common-Mode 
Voltage 
±0.5 
See Table VII 
V 


Impedance 
1012 
n 
Capacitance 
20 
pF 


THROUGHPUT 
SPEED 


Conversion 
Time 
ClK 
= 2.1MHz 
6.1 
~s 


Complete Cycle 
Acquire and Convert 
6.6 
~s 


Throughput 
Rate 
150 
200 
kHz 


SAMPLING 
DYNAMICS 


8tH Droop Rate 
0.1 
~V/~s 
8tH Acquisition 
Time 
0.5 
~s 
S/H Aperture 
Delay 
50 
ns 
SIH Aperture Jitter 
50 
ps 


Sampling Skew, Channel-la-Channel 
3 
ns 


DC ACCURACY 
Integral Linearity - ADC 
±0.5 
±2 
LSB 
Differential 
Linearity . ADC 
±O.5 
LSB 
No Missing Codes 
12 
Bits 


Integral linearity· 
Asynchronous, 
Synchronous 
0.5 
±3 
LSB 
Differential 
Linearity - Asynchronous. 
Synchronous 
0.5 
±3 
lSB 


Full Scale Error 
G = 1.0VN 
2 
"10 of FSR 


Full Scale Error Other Gains 
4 
% of FSR 


Full Scale Error Drift 
G = 1.0VN 
±10 
±100 
ppml°C 
G = 2.5VN 
±10 
±100 
ppml°C 
Zero Error· ADC 
G = 1.0VN 
±O.5 
±15 
lSB 
Zero Error - Asynchronous, 
Synchronous 
G = 1.0VN 
±O.5 
±20 
lSB 
Zero Error Drift 
G = 1.0VN 
±O.5 
ppmfOC 


AC ACCURACY 
Total Harmonic Distortion 


fiN = 1kHz 
92 
dB 


fiN = 1MHz 
72 
dB 
CMR 
VCM = 1V, feM = 1MHz 
40 
dB 


REFERENCE 
Internal Reference Voltage 
2.5 
V 
Internal Reference Accuracy 
±0.25 
"10 


Internal Reference 
Drift 
±10 
ppm/oC 


Internal Reference Source Current 
10 
~ 


External Reference Voltage Range 
2.25 
2.5 
2.75 
V 
for Specified Linearity 
External Reference 
Current Drain 
10 
~A 


DIGITAL 
INPUTS 
Logic Levels 
VIL 
0 
1.5 
V 
V,H 
+3.5 
+5 
V 


III 
±10 
~A 


I'H 
±10 
~ 
Input Capacitance 
At All Digital Input Pins 
15 
pF 


DIGITAL 
OUTPUTS 
Data Format 
12-Bit Serial 
Data Coding 
BTC 
VO<. 
ISINK= 1.6mA 
0 
0.4 
V 
VOH 
ISOURCE 
= 500~ 
4.2 
5 
V 


Leakage Current 
±5 
~A 
Output Capacitance 
At All Digital Output Pins 
15 
pF 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 
(CO NT) 


ADS7833N 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 
Specified Performance 


VANA• 
+4.75 
+5.0 
+5.25 
V 
VANA_ 
-4.75 
-5.0 
-5.25 
V 


V01G+ 
+4.75 
+5.0 
+5.25 
V 


V01G- 
-4.75 
-5.0 
-5.25 
V 


IANA+- 
15 
25 
mA 
IANA- 
8 
10 
mA 


ID1G+ 
3 
5 
mA 


IOIG- 
1 
2 
mA 
Power Dissipation 
125 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
'C 
Derated Performance 
-55 
+125 
OC 


Storage 
-{i5 
+150 
'C 


ADS7833N 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
8·Bits 


Output Range 
0 
+2.5 
V 
Output Settling Time 
To 0.5LSB 
1 
~s 


Linearity Error 
±1 
LSB 
Differential 
Linearity 
±1 
LSB 
Output Current 
200 
~A 
Offset Error 
±1 
10 
mV 


Full Scale Error 
2 
% 


Analog Input Voltage.. 
. 
±25V 
Ground Voltage Difference: AGND and DGND 
±O.3V 
Power Supply Voltages: 


VANA+" 
...••.••.•.••.••.••.••.••.••••.••• 
+7V 


VANA-" 
...••.••.•••.•.••.•.••.••.••.••••. 
-7V 


V01G+ 
. 
. ...•••••••.•••••.••••.••••••••.••••••••••••••••.••••••••••.••.•• 
+7V 


VOIG- 
. 
. ..................•.... 
. ..•........................•..•.. 
-7V 


Digital Inputs 
-{l.3V 
to V01G +O.3V 
Maximum Junction Temperature. 
. 
+165DC 


Internal Power Dissipation 
825mW 


Lead Temperature 
(soldering, 
1Os) .. 
. 
+300'C 


SYMBOL 
DESCRIPTION 
MIN 
TYP 
MAX 
UNITS 


leoNV 
AID Conversion Time 
6.6 
4.0 
~s 


CLK 
AID 
Conversion 
Clock 
2.1 
2.8 
MHz 


t, 
Setup Time for Conversion 
50 
ns 


Before Rising Edge of Clock 


t, 
Hold Time for Conversion 
50 
ns 
After Rising Edge of Clock 


t3 
Setup Time for Serial Out 
25 
ns 


t. 
Setup Time for Serial Input 
30 
ns 


t, 
Hold Time for Serial Input 
30 
ns 


PRODUCT 


AOS7833N 


PACKAGE 


68-Lead PLCC 


o 


~~u 
~~~~~!~~ 
~~~~ 
;>uz 
> 
> 
z 
> 
> 
> 
> 
> 
> 
> 
< 
> 
~ 
~ 
u 
~ 


9 
8 
7 
6 
5 
4 
3 
2 
1 ~ 
67 ~ 
~ 
~ 
~ 
~ 
61 


NC 
10 


V2·1N 
11 


V2.1P 
12 


NC 


V2.2N 


V2•2P 


NC 


V,.". 
V,.". 


NC 


NC 


NC 


NC 


NC 


NC 


NC 
25 


NC 
26 


60 
NC 


5. 
V1_1N 


58 
V\-1P 


57 
NC 


56 
V1•2H 


55 
V1•2P 


54 
NC 


53 
V,.". 


52 
V,.". 


51 
NC 


50 
NC 
•• 
NC 


48 
NC 


.7 
NC 


48 
NC 


45 
NC 


44 
NC 


BURR ~BROWN_ 


Burr-Brown Ie Data Book 
,E:lE:I' 


PIN NO 
NAME 
TYPEI') 
DESCRIPTION 
PIN NO 
NAME 
TYPEI') 
DESCRIPTION 


1 
V•..•N 
AI 
Vonage Input, Channel 3, Mux liP 4, 
35 
Soon 
DO 
Serial 
Digital Output, Channel 1 


Negative Side 
36 
ClK 
01 
Clock for AJO Converters 


2 
V•..•P 
AI 
Voltage Input, Channel 3, Mux IP 4, 
37 
CONV 
01 
Start AID Converters. 
When CONV goes to 


Positive Side 
"0" (low) the next rising edge of ClK 
starts the conversion. 


3 
V:h3N 
AI 
Voltage Input, Channel 3, Mux liP 3, 
38 
ASH 
01 
Digital Control for Asynchronous 
Sample 
Negative Side 


Hold. If signal is "1" (high), signals 
4 
V:h3P 
AI 
Voltage Input, Channel 3, Mux lIP 3, 
are sampled. 


Positive Side 
39 
SER1N 
01 
Serial Digital Input for Input Control Word 
5 
V:>-2N 
AI 
Voltage Input, Channel 3, Mux lIP 2, 
40 
BUSY 
DO 
AID Converters 
Busy. Busy if signal 


Negative Side 
is "0" (low). 
6 
V3-2P 
AI 
Voltage Input, Channel 3, Mux liP 2, 
DClOCK 
DO 
A Delayed and Truncated 
Version of 
1- 
41 
Positive Side 
the ClK 
Signals. It is Delayed 50ns 
7 
NC 
- 
No Connection 
from the elK Signal and Stays Low 
1- 
8 
V3-1N 
AI 
Voltage Input, Channel 3, Mux liP 1, 
after 13 DClOCK 
Cycles. 


Negative Side 
42 
NC 
- 
No Connection 


9 
V3-1P 
AI 
Voltage Input, Channel 3, Mux liP 1, 
43 
NC 
- 
No Connection 


Positive Side 
44 
NC 
- 
No Connection 


10 
NC 
- 
No Connection 
45 
NC 
- 
No Connection 
11 
V2_1N 
AI 
Voltage Input, Channel 2, Mux lIP 1, 
46 
NC 
- 
No Connection 
Negative Side 
47 
NC 
- 
No Connection 


12 
V2_1P 
AI 
Voltage Input, Channel 2, Mux liP 1, 
48 
NC 
- 
No Connection 


Positive Side 
49 
NC 
- 
No Connection 


13 
NC 
- 
No Connection 
50 
NC 
- 
No Connection 


14 
V2_2N 
AI 
Voltage Input. Channel 2, Mux lIP 2, 
51 
NC 
- 
No Connection 


Negative Side 
52 
V,-3P 
AI 
Voltage Input, Channel 
1, Mux liP 3, 


Positive Side 
15 
V2_2P 
AI 
Voltage Input, Channel 2, Mux lIP 2, 


AI 
Voltage Input, Channel 
1, Mux liP 3. 
Positive Side 
53 
V,-3N 


16 
NC 
No Connection 
Negative 
Side 
- 
No Connection 
17 
V2-3N 
AI 
Voltage Input, Channel 2, Mux liP 3, 
54 
NC 
- 


Negative Side. 
55 
V1_2P 
AI 
Voltage Input, Channell, 
Mux liP 2, 


Positive Side 


18 
V2-3P 
AI 
Voltage Input. Channel 2, Mux lIP 3, 


56 
Vl-2N 
AI 
Voltage Input, Channel 
1, Mux lIP 2, 
Positive Side 


19 
NC 
No Connection 
Negative Side 
- 
NC 
No Connection 
20 
NC 
- 
No Connection 
57 
- 


21 
NC 
- 
No Connection 
58 
V1_1P 
AI 
Voltage Input. Channel 
1, Mux lIP 1, 


22 
NC 
- 
No Connection 
Positive Side 


23 
NC 
- 
No Connection 
59 
V1_1N 
AI 
Voltage Input, Channel 
1, Mux liP 1, 


24 
NC 
- 
No Connection 
Negative Side 


25 
NC 
- 
No Connection 
60 
NC 
- 
No Connection 
26 
NC 
- 
No Connection 
61 
NC 
- 
No Connection 
27 
TPI 
- 
Test Point 1, Make No Connection 
62 
AouT 
AO 
Output of DAC 
28 
TP2 
- 
Test Point 2, Make No Connection 
63 
CAP 
AO 
Decoupling 
Point for Internal Reference 
29 
VoIG+ 
P 
Digital Supply Voltage, +5V 
64 
REFtN 
AI 
Input Pin for External Reference 
30 
DGND 
P 
Digital Supply Voltage, Ground 
65 
REFGND 
P 
Ground Pin for External Reference 
31 
V01G- 
P 
Digital Supply Voltage, -5V 
66 
VANA- 
P 
Analog Supply Voltage, -5V 
32 
NC 
- 
No Connection 
67 
AGND 
P 
Analog Supply Voltage, Ground 


33 
SOU12 
DO 
Serial 
Digital Output, Channel 2 
68 
VANA+ 
P 
Analog Supply Voltage, +5V 
34 
SOO13 
DO 
Serial 
Digital Output, Channel 3 


A 
ELECTROSTATIC 
i!aia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR-BROWNe 
IElElI 
Burr-Brown Ie Data Book 


BURR - BROWN® 
1E3E31 


12-Bit, 4-Channel 
Serial Output Sampling 
ANALOG- TO-DIGITAL 
CONVERTER 


FEATURES 


• 
SINGLE 
SUPPLY: 
2.7V to 5V 


• 
4-CHANNEL 
SINGLE-ENDED 
OR 
2-CHANNEL 
DIFFERENTIAL 
INPUT 


• 
UP TO 200kHz 
CONVERSION 
RATE 


• 
±1 LSB MAX INL AND DNL 


• 
GUARANTEED 
NO MISSING 
CODES 


• 
72dB 
SINAD 


• 
SERIAL 
INTERFACE 


• 
16-PIN PDIP OR 16-LEAD 
SSOP PACKAGE 


• 
ALTERNATE 
SOURCE 
FOR MAX1247 


APPLICATIONS 


• 
DATA ACQUISITION 


• 
TEST AND MEASUREMENT 


• 
INDUSTRIAL 
PROCESS 
CONTROL 


• 
PERSONAL 
DIGITAL 
ASSISTANTS 


• 
BATIERY-POWERED 
SYSTEMS 


The ADS7841 is a 4-channel, 
12-bit sampling analog- 


to-digital 
converter 
(ADC) with a synchronous 
serial 
interface. The resolution 
is programmable 
to either 8 
or 12 bits. Typical 
power dissipation 
is 2mW at a 
200kHz throughput 
rate and a +SV supply. The refer- 


ence voltage (VREF) can be varied between IOOmV and 
Vcc' providing a corresponding 
input voltage range of 
OV to VREF. The device 
includes 
a shutdown 
mode 
which reduces power dissipation 
to under ISJ.!W. The 
ADS7841 
is guaranteed 
down to 2.7V operation. 


Low 
power, 
high speed, 
and on-board 
multiplexer 


make the ADS7841 ideal for battery operated systems 
such 
as personal 
digital 
assistants, 
portable 
multi- 
channel 
data loggers, 
and measurement 
equipment. 


The serial interface 
also provides 
low-cost 
isolation 


for remote data acquisition. The ADS7841 is available 
in a 16-pin POlP or a 16-lead SSGP package 
and is 
guaranteed over the -40°C to +8SoC temperature range. 


DCLK 


CS 
CHO 
SHDN 


CH1 
DIN 


CH2 


DOUT 


CH3 


MODE 


COM 


BUSY 
VAEF 0 


BURR· 
BROWN_ 


IElE31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATION: +5V 


ADS7841E. 
P 
ADS7841EB. 
PB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 


Full·Scale 
Input Span 
Positive Input - Negative Input 
0 
VREF 
* 
* 
V 
Absolute Input Range 
Positive Input 
-0.2 
+Vcc +0.2 
* 
* 
V 


Negative Input 
-0.2 
+1.25 
:;: 
* 
V 
Capacitance 
25 
* 
pF 


Leakage Current 
±1 
:;: 
~A 


SYSTEM 
PERFORMANCE 


Resolution 
12 
* 


Bits 
No Missing Codes 
12 
12 
Bits 


Integral Linearity Error 
±2 
±1 
LSBll) 


Differential 
Linearity Error 
±O.8 
±0.5 
±1 
LSB 


Offset Error 
±3 
* 


LSB 


Offset Error Match 
0.15 
1.0 
* 
* 
LSB 


Gain Error 
±4 
±3 
LSB 
Gain Error Match 
0.1 
1.0 
* 
* 


LSB 
Noise 
30 
:;: 
~Vrms 
Power Supply Rejection 
70 
:;: 
dB 


SAMPLING 
DYNAMICS 


Conversion 
Time 
12 
:;: 
Clk Cycles 
Acquisition 
Time 
3 
* 


Clk Cycles 
Throughput 
Rate 
200 
* 
kHz 
Multiplexer 
Settling Time 
500 
* 
ns 
Aperture 
Delay 
30 
:;: 
ns 
Aperture Jitter 
100 
* 


ps 


DYNAMIC 
CHARACTERISTICS 
Total Harmonic 
Distortion(2) 
V,N = 5Vp-p at 10kHz 
-78 
-72 
~o 
-76 
dB 


Signal-to-(Noise 
+ Distortion) 
V,N = 5Vp-p at 10kHz 
68 
71 
70 
72 
dB 


Spurious Free Dynamic Range 
V,N = 5Vp-p at 10kHz 
72 
79 
76 
81 
dB 


ChanneHo·Channel 
Isolation 
V,N = 5Vp-p at 50kHz 
120 
* 


dB 


REFERENCE 
INPUT 
Range 
0.1 
+Vcc 
* 
* 
V 


Resistance 
DCLK Static 
5 
* 
Gn 
Input Current 
40 
100 
* 
* 
~A 
fSAMPLE= 12.5kHz 
2.5 
* 
~ 


DCLK Static 
0.001 
3 
* 
* 
~A 


DIGITAL 
INPUT/OUTPUT 
Logic Family 
CMOS 
* 
Logic Levels 
V,H 
I IIH I $ +5jlA 
3.0 
5.5 
* 
* 
V 


V" 
IIIL I $ +51lA 
-0.3 
+0.8 
* 
* 
V 
VOH 
IOH=-250~ 
3.5 
* 


V 
VOl 
10L = 25~A 
0.4 
* 
V 
Data Format 
Straight Binary 
* 
POWER SUPPLY 
REQUIREMENTS 


+Vce 
Specified Periormance 
4.75 
5.25 
<- 
"" 
V 
Quiescent 
Current 
550 
900 
* 
~A 
fSAMPLE= 12.5kHz 
300 
* 


~A 


Power-Down 
Mode(3), CS = +Vcc 
3 
* 
~A 
Power Dissipation 
4.5 
* 
mW 


TEMPERATURE 
RANGE 


Specified 
Periormance 
-40 
+85 
* 
* 


°C 


* Same specifications 
as ADS7841 E, P. 


NOTE: (1) LSB means Least Significant Bit. With VREFequal to +S.OV, one LSB is 1.22mV. (2) First five harmonics of the test frequency. 
(3) Auto power-down 
mode 


(POl 
= PDO = 0) active or SHDN = GND. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


iU~;;'j"Burr-Brown Ie Data Book 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATION: +2.7V 


ADS7841E, 
P 
ADS7841 EB, PB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 
Full-Scale 
Input Span 
Positive Input· 
Negative 
Input 
0 
VREF 
* 
* 
V 
Absolute Input Range 
Positive Input 
-0.2 
+Vcc +0.2 
* 
* 
V 


Negative Input 
-0.2 
+0.2 
::: 
* 
V 
Capacitance 
25 
* 


pF 
Leakage Current 
±1 
* 
~A 


SYSTEM 
PERFORMANCE 
Resolution 
12 
* 


Bits 
No Missing Codes 
12 
12 
Bits 


Integral Linearity Error 
±2 
±1 
LSB(') 


Differential 
Linearity Error 
±D.8 
±D.5 
±1 
LSB 
Offset Error 
±3 
* 


LSB 


Offset Error Match 
0.15 
1.0 
* 


::: 
LSB 


Gain Error 
±4 
±3 
LSB 
Gain Error Match 
0.1 
1.0 
* 
* 


LSB 
Noise 
30 
* 
JlVrms 


Power Supply Rejection 
70 
* 
dB 


SAMPLING 
DYNAMICS 


Conversion 
Time 
12 
* 
Clk Cycles 
Acquisition 
Time 
3 
* 
Clk Cycles 


Throughput 
Rate 
125 
>,: 
kHz 
Multiplexer 
Settling Time 
500 
',' 
ns 
Aperture Delay 
30 
* 
ns 
Aperture Jitter 
100 
::: 
ps 


DYNAMIC 
CHARACTERISTICS 
Total Harmonic Distortion(2) 
V'N = 2.5Vp-p at 10kHz 
-77 
-72 
-79 
-76 
dB 


Signal-to-(Noise 
+ Distortion) 
V'N = 2.5Vp-p at 10kHz 
66 
71 
70 
72 
dB 


Spurious 
Free Dynamic Range 
VIN = 2.5Vp·p at 10kHz 
72 
78 
76 
80 
dB 
Channel·to-Channel 
Isolation 
V'N = 2.5Vp-p at 50kHz 
100 
* 
dB 


REFERENCE 
INPUT 
Range 
0.1 
Wee 
* 
* 
V 
Resistance 
DCLK Static 
5 
* 
GO 


Input Current 
13 
40 
* 
* 
~A 


fSAMPLE= 12.5kHz 
2.5 
* 
~A 


DCLK Static 
0.001 
3 
* 
* 
~A 


DIGITAL 
INPUT/OUTPUT 
Logic Family 
CMOS 
* 
Logic Levels 


V'H 
II'HI 
~ +5~ 
+Vcc·0.7 
5.5 
* 
* 
V 
VIL 
Jl1lI :!>+5~ 
-0.3 
+0.8 
* 
* 
V 
VQH 
10H= -250~ 
+Vcc·0.8 
* 


V 
VOl 
10L= 250~A 
0.4 
* 
V 
Data Format 
Straight Binary 
* 
POWER SUPPLY 
REQUIREMENTS 


Wee 
Specified Pertormance 
2.7 
3.6 
* 


:+: 
V 
Quiescent Current 
280 
650 
* 


:+: 
~A 


fSAMPLE= 12.5kHz 
220 
* 
~A 


Power-Down 
Mode(3), CS = +Vcc 
3 
* 
~A 


Power Dissipation 
1.8 
* 
mW 


TEMPERATURE 
RANGE 


Specified Pertormance 
-40 
+85 
* 
* 


"C 
* Same specifications 
as ADS7841E, 
P. 


NOTE: (1) LSB means Least Significant Bit. With VREF equal to +2.5V, one LSB is 610mV. (2) First five harmonics of the test frequency. 
(3) Auto power-down 
mode 
(PDl = PDO = 0) active or SHDN = GND. 


BURR - BROWNe 


Burr-Brown Ie Data Book 
,ElEI, 


SSOP 


+Vee 
0 
16 
DCLK 


CHO 


CH1 


CH2 


ADS7841 


COM 


VREF 
8 
9 
+Vcc 


Wee 


CHO 


CH1 


CH2 


CH3 


ADS7841 


COM 


SHDN 


VREF 


PIN 
NAME 
DESCRIPTION 


1 
+Vee 
Power Supply, 2.7V to 5V. 


2 
CHO 
Analog Input Channel O. 


3 
CH1 
Analog Input Channell. 


4 
CH2 
Analog Input Channel 2. 


5 
CH3 
Analog Input Channel 3. 


6 
COM 
Ground Reference for Analog Inputs. Sets zero code voltage in single·ended 
mode. Connect this pin to ground or ground reference 


point. 


7 
SHDN 
Shutdown. When LOW, the device enters a very low power shutdown mode. 


8 
VAEF 
Voltage Reference Input 
9 
Wee 
Power Supply, 2.7V to 5V. 


10 
GND 
Ground 


11 
MODE 
Conversion Mode. When LOW, the device always performs a 12-bit conversion. When HIGH, the resolution is set by the MODE bit in 
the CONTROL byte. 


12 
DOUT 
Serial Data Output. Data is shifted on the falling edge of DCLK. This output is high impedance when CS is HIGH. 


13 
BUSY 
Busy Output. This output is high impedance when C§ is HIGH. 


14 
DIN 
Serial Data Input. If ~ 
is LOW, data is latched on rising edge of DCLK. 


15 
CS 
Chip Select Input. Controls conversion timing and enables the serial input/output 
register. 


16 
DCLK 
External Clock Input. This clock runs the SAR conversion 
process and synchronizes 
serial data I/O. 


A 
ELECTROSTATIC 
J.J:£. DISCHARGE SENSITIVITY 
Wee to GND.. 
.. 
-o.3V 
to +BV 
Analog Inputs to GND 
-o.3V 
to Wee + 0.3V 
Digital Inputs to GND 
.. 
-o.3V 
to +6V 


Power Dissipation 
250mW 


Maximum Junction Temperature.. 
. 
+150°C 
Operating Temperature 
Range. 
. 
-40°C 
to +85°C 
Storage Temperature 
Range 
-65°C 
to +150°C 
Lead Temperature 
(soldering, 
10s) 
+300°C 


NOTE: (1) Stresses 
above those listed under "Absolute 
Maximum 
Ratings" 
may cause permanent damage to the device. Exposure to absolute maximum 
conditions 
for extended 
periods may affect device reliability. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be 
more susceptible 
to damage because yery small parametric 
changes could cause the device not to meet its published specifi- 
cations. 


MAXIMUM 
MINIMUM 
SPECIFICATION 
PACKAGE 
INTEGRAL 
SIGNAL-TO-(NOISE 
+ DISTORTION) 
TEMPERATURE 
DRAWING 
PRODUCT 
LINEARITY 
ERROR (LSB) 
(dB) 
RANGE 
PACKAGE 
NUMBER!11 


ADS7841E 
±2 
68 
-4Q0C 
to +85°C 
16-Lead SSOP 
322 
ADS7841P 
±2 
68 
-40°C 
to +85OC 
16-Pin PDIP 
180 
ADS7841EB 
±1 
70 
-40°C 
to +85°C 
16-Lead SSOP 
322 
ADS7841PB 
±1 
70 
-40°C 
to +85°C 
16-Pin PDIP 
180 


BURR 
- BROWNe 
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BURR - BROWN® 
IElElI 


FEATURES 


• 
4-WIRE 
TOUCH 
SCREEN 
INTERFACE 


• 
RATIOMETRIC 
CONVERSION 


• 
SINGLE 
SUPPLY: 
2.7V to 5V 


• 
UP TO 125kHz 
CONVERSION 
RATE 


• 
SERIAL 
INTERFACE 


• 
PROGRAMMABLE 
8- OR 12-BIT RESOLUTION 


• 
2 AUXILIARY 
ANALOG 
INPUTS 


• 
FULL POWER-DOWN 
CONTROL 


APPLICATIONS 


• 
PERSONAL 
DIGITAL 
ASSISTANTS 


• 
PORTABLE 
INSTRUMENTS 


The ADS7843 
is a 12-bit sampling 
analog-to-digital 
converter 
(ADC) with a synchronous 
serial interface 
and 
low on-resistance 
switches 
for driving 
touch 
screens. 
Typical 
power 
dissipation 
is 75011W at a 
125kHz 
throughput 
rate and a +2.7V 
supply. 
The 
reference voltage (V"EElcan be varied between IV and 
+Vcc' providing 
a corresponding 
input voltage range 
of OV to V"'E' The device includes a shutdown 
mode 
which 
reduces 
typical 
power 
dissipation 
to under 
O.511W.The ADS7843 
is guaranteed 
down to 2.7V 
operation. 


Low power, high speed, and on-board 
switches 
make 
the ADS7843 
ideal for battery operated systems such 
as personal digital assistants with resistive touch screens 
and other portable equipment. 
The ADS7843 
is avail- 
able in a 16-lead SSOP package 
and is guaranteed 
over the -40°C 
to +85°C temperature 
range. 


+vcc 


x. 
x- 
SAR 
DCLK 
0-1 


Y. 


Y- 
Four 
CS 
Channel 
Multiplexer 
Serial 
Interface 
DIN 
-=- 
and 
DOUT 
IN3 
Control 


IN4 
BUSY 


VREF 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ADS7843E 


PARAMETER 
CONDmONS 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 
Full-Scale 
Input Span 
Positive Input· 
Negative 
Input 
0 
VREF 
V 


Absolute 
Input Range 
Positive Input 
-0.2 
+Vcc +0.2 
V 
Negative Input 
-0.2 
+0.2 
V 
Capacitance 
25 
pF 
Leakage Current 
0.1 
~A 


SYSTEM PERFORMANCE 
Resolution 
12 
Bits 
No Missing Codes 
11 
Bits 
Inlegral 
Unearity 
Error 
±2 
LSB(1) 


Offset Error 
±6 
LSB 
Oftset Error Match 
0.1 
1.0 
LSB 
Gain Error 
±4 
LSB 
Gain Error Match 
0.1 
1.0 
LSB 
Noise 
JO 
~Vrrns 
Power Supply Rejection 
70 
dB 


SAMPLING 
DYNAMICS 
Conversion 
Time 
12 
Clk Cycles 
Acquisition 
Time 
3 
Clk Cycles 
Throughput 
Rate 
125 
kHz 
Multiplexer 
Settling Time 
500 
ns 
Aperture 
Delay 
JO 
ns 
Aperture Jitter 
100 
ps 
Channel-te-Channel 
Isolation 
V'N ; 2.5Vp-p at 50kHz 
100 
dB 


SWITCH 
DRIVERS 
On·Resistance 


Y+, X+ 
5 
II 


Y-. x- 
6 
II 


REFERENCE 
INPUT 
Range 
1.0 
+Vee 
V 
Resistance 
CS ; GND or +Vee 
5 
GU 
Input Current 
13 
40 
~ 


'SAMPLE 
= 12.5kHz 
2.5 
~A 
CS = +Vcc 
0.001 
3 
~ 
DIGITAL 
INPUTIOUTPUT 
Logic Family 
CMOS 
Logic Levels. Except PENIRO 
V,H 
II'HI~+5~ 
+Vcc·0.7 
+Vcc +0.3 
Vil 
111l1~+5~ 
-0.3 
+0.8 
V 
VOH 
IOH; 
-250~A 
+Vcc·0.8 
V 
yO<. 
10<.; 25~A 
0.4 
V 
PENIRO 


yO<. 
T.; 
O·C to +85·C. 
l00kll 
Pull-Up 
0.8 
V 
Data Format 
Straight Binary 


POWER SUPPLY 
REQUIREMENTS 


+Vee 
Specified 
Performance 
2.7 
3.6 
V 
Quiescent 
Current 
280 
650 
~ 


'SAMPLE = 12.5kHz 
220 
~A 
Shut Down Mode with 
3 
~A 
DCLK; 
DIN; 
+Vcc 


Power Dissipation 
+Vcc = +2.7V 
1.8 
mW 


TEMPERATURE 
RANGE 
Specified 
Performance 
-40 
+85 
·C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
oromissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this Information. and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to mange 
without not~e. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR· BROWN does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTION 
PIN CONFIGURATION 


Top View 
SSOP 


+Vcc 
0 
16 
DCLK 


X+ 


y+ 


X- 


y- 
ADS7843 


GND 


IN3 


IN4 
9 
VREF 


+vcc to GND 
-o.3V 
to +6V 
Analog Inputs 10 GND 
-o.3V 
to +Vcc + 0.3V 
Digital Inputs to GND 
-o.3V 
to +Vcc + 0.3V 
Power 
Dissipation 
2SOrnW 
Maximum 
Junction Temperature 
+150°C 
Operating Temperature Range 
-40°C 
to +85°C 
Storage Temperature Range 
-65°C 
to +150°C 
Lead Temperature 
(soldering, 
1Os) 
+300"C 


NOTE: (1) Stresses 
above those listed under "Absolute 
Maximum 
Ratings" 


may cause 
pennanent 
damage 
to the device. 
Exposure 
to absolute 
maximum 
conditions 
for extended 
periods may affect device 
reliability. 


PIN 
NAME 
DESCRIPTION 


1 
+Vcc 
Power Supply, 2.7V to 5V. 


2 
X+ 
X+ Position 
Input. ADC input Channell. 


3 
y+ 
Y+ Position Input. ADC input Channel 
2. 


4 
X- 
X- Position Input. 


5 
Y- 
Y- Position Input. 


6 
GND 
Ground 


7 
IN3 
Auxiliary Input 1. ADC input Channel 
3. 


S 
IN4 
Auxiliary Input 2. ADC input Channel 
4. 
9 
VREF 
Voltage Reterenee 
Input 


10 
+Vcc 
Power Supply. 2.7V to 5V. 


11 
PEN IRQ 
Pen Interrupt. Open anode output (requires 
10kn 
to lookn 
pull-Up resistor extemally). 


12 
DOUT 
Serial 
Data Output. 
Data is shifted on the falling 
edge 01 DCLK. This oulput 
is high impedance 
when CS is HIGH. 


13 
BUSY 
Busy Output. This output is high impedance 
when 
CS is HIGH. 


14 
DIN 
Serial Data Input. It CS is LOW. data Is latched on 
rising edge of DCLK. 


15 
CS 
Chip Select Input. Controls conversion 
timing and 
enables 
the serial inpuVoutput 
register. 


16 
DCLK 
Extemal Clod< Input. This clock runs !he SAR con- 
version process and synchronizes serial data VO. 


#-. 
ELECTROSTATIC 
J..fJta. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be 
more susceptible 
to damage because very small parametric 
changes could cause the device not to meet its published specifi- 
cations. 


MAXIMUM 
INTEGRAL 
SPECIFICATION 
PACKAGE 
LINEARITY 
TEMPERATURE 
DRAWING 
TRANSPORT 
PRODUCT 
ERROR (LSB) 
RANGE 
PACKAGE 
NUMBERI') 
MEDIAl» 


ADS7843E 
±2 
-40°C 
to +85°C 
l6·Lead 
SSOP 
322 
Rails -100 


ADS7843E12K5 
±2 
-40°C 
to +85°C 
16·Lead SSOP 
322 
Tape and Reel - 2500 


BURR-BROWN® 
IElElI 


• 
COMPLETE 
ANALOG 
INTERFACE 
• n, E1, AND MDSL OPERATION 


• 
CLOCK 
SCALEABLE 
SPEED 


• 
SINGLE 
CHIP SOLUTION 


• 
+SV ONLY (SV OR 3.3V DIGITAL) 


• 
2S0mW POWER DISSIPATION 


• 
48-PIN SSOP 


• 
-40°C 
TO +8SoC OPERATION 


• 
SECOND 
SOURCED 
BY BROOKTREE 
Bt8921 


Burr-Brown's 
Analog Front End greatly reduces the 
size and cost of an HDSL or MDSL system by provid- 
ing all of the active analog circuitry needed to connect 
the Brooktree 
Bt8952 HDSL digital signal processor 
to an external compromise 
hybrid and a 1:2 HDSL line 
transformer. 
All internal filter responses as well as the 
pulse 
former 
output 
scale 
with 
clock 
frequency- 
allowing the AFEl103 
to operate over a range of bit 
rates from 196kbps to 1.l68Mbps. 


Functionally, 
this unit is separated into a transmit and 
a receive section. The transmit section generates, 
fil- 
ters, and buffers 
outgoing 
2B 1Q data. The receive 
section filters and digitizes the symbol data received 
on the telephone line and passes it to the Bt8952. The 
HDSL Analog Interface 
is a monolithic 
device fabri- 
cated 
on O.6IlCMOS. 
It operates 
on a single 
+5V 
supply. It is housed in a 48-pin SSO? package. This 
unit is second sourced by Brooktree's 
Bt8921. 


PLLouT 


PLllN 
txDAT p 


txDATN 


txCLK 


§ 
Former 
:-- - ---------~----- 
----- 


REFp 


VCM 


rxLlNEp 


rxLlNEN 


rxHYBp 


rxHYBN 
14 : 
Decimation 


Filter 


, 
, 
1 
1 
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SPECIFICATIONS 


AFEll03E 


PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


RECEIVE CHANNEL 
Number of Inputs 
Differential 
2 


Input Voltage Range 
Balanced Oifferential(l) 
±3.0 
V 
Common-Mode 
Voltage 
1.5V CMV Recommended 
+1.5 
V 


Input Impedance 
All Inputs 
See Typical Performance 
Curves 


Input Capacitance 
10 
pF 


Input Gain Matching 
Line Input vs Hybrid Input 
±2 
% 


Resolution 
14 
Bits 


Programmable 
Gain 
Four Gains: OdB, 3.25dB, 6dB, and 9dB 
0 
9 
dB 


Settling Time for Gain Change 
6 
Symbol 
Periods 
Gain + Offset Error 
Tested at Each Gain Range 
5 
%FSR(2) 


Output Data Coding 
I Offset Binary I 
Output Data Rate, rxSYNCI') 
98 
584 
kHz 


TRANSMIT 
CHANNEL 


I 
I 


Transmit 
Symbol Rate, ftx 
98 
584 
kHz 


T1 Transmit -3dB 
Point 
Bellcore TA-NWT-3017 
Compliant 
196 
kHz 


T1 Rate Power Spectral Density<") 
See Typical Performance 
Curves 


E1 Transmit -3dB 
Point 
ETSI RTRfTM-03036 
Compliant 
I 
292 
I 
kHz 


E1 Rate Power Spectral Density(4) 
See lYfical 
Pertormance 
Curves 
Transmit 
Power<4, 5) 
13 
I 
14 
dBm 
Pulse Output 
See Typical Pertormance 
Curves 
Common-Mode 
Voltage, VCM 
AVDr:J'2 
V 
Output Resistance(6) 
DC to 1MHz 
1 
n 


TRANSCEIVER 
PERFORMANCE 


Uncancelled 
Echo(7) 
rxGAIN = OdB, Loopback Enabled 
-67 
dB 
rxGAIN = OdB, Loopback Disabled 
-67 
dB 
rxGAIN = 3.25dB, Loopback Disabled 
-69 
dB 
rxGAIN = 6dB, Loopback Disabled 
-71 
dB 
rxGAIN = 9dB, Loopback Disabled 
-73 
dB 


DIGITAL 
INTERFACEI") 


Logic Levels 
V,H 
II,HI < 101lA 
DVoo-1 
DVoo +0.3 
V 


V" 
11,,1< 101lA 
-0.3 
+0.8 
V 
VOH 
10H= -2011A 
DVOD -0.5 
V 


VOL 
10L= 2011A 
+0.4 
V 


TransmiVReceive 
Channel Intertace 
la, 
txCLK Period 
1.7 
10.2 
~s 


t"" 
txCLK Pulse Width 
ttx1/16 
15ttx1/16 
ns 


POWER 
Analog Power Supply Voltage 
Specification 
5 
V 
Analog Power Supply Voltage 
Operating 
Range 
4.75 
5.25 
V 


Digital Power Supply Voltage 
Specification 
3.3 
V 


Digital Power Supply Voltage 
Operating 
Range 
3.15 
5.25 
V 


Power Dissipation(4, 5, 8) 
DVOD = 3.3V 
250 
mW 


Power Dissipation(4. 5, 8) 
DVoo = 5V 
300 
mW 


PSRR 
60 
dB 


TEMPERATURE 
RANGE 


Operating(6) 
-40 
+85 
·C 


NOTES: (1) With a balanced differential signal, the positive input is 1800 out of phase with the negative input, therefore the actual voltage swing about the common 
mode voltage on each pin is ±1.5V to achieve a differential input range of ±3.0V or 6Vp-p. (2) FSR is Full-Scale Range. (3) The output data is available at twice the 
symbol rate with interpolated 
values. (4) With a pseudo-random 
equiprobable 
sequence of HDSL pulses; 13.5dBm applied to the transformer 
(27dBm output from 
txLlNEp 
and txLlNEN). 
(5) See the Discussion of Specifications 
section of this data sheet for more information. 
(6) Guaranteed 
by design and characterization. 
(7) 


Uncancelled 
Echo is a measure of the total analog errors in the transmitter and receiver sections including the effect of non-linearity 
and noise. See the Discussion 
of Specifications 
section of this data sheet for more information. (8) Power dissipation includes only the power dissipated within the component and does not include 
power dissipated 
in the external loads. See the Discussion of Specifications 
section for more information. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
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PIN' 
TYPE 
NAME 
DESCRIPTION 


1 
Ground 
PGND 
Analog Ground for PLL 
2 
Power 
PYoo 
Analog Supply (+5Y) for PLL 


3 
Input 
txCLK 
Symbol Clock (QCLK from Bt8952) (392kHz for T1, 584kHz for El) 
4 
Input 
txDATN 
XMITB Line from Bt8952 
5 
Input 
tXDATp 
XMIT Line from Bt8952 
6 
Output 
rxDO 
ADC Output Bit-O (RCY 2 from Bt8952) 
7 
Output 
rxDl 
ADC Output Bit-l 
(RCY 3 from Bt8952) 
8 
Output 
rxD2 
ADC Output Bit-2 (RCY 4 from Bt8952) 


9 
Output 
rxD3 
ADC Output Bit-3 (RCY 5 from Bt8952) 


10 
Output 
rxD4 
ADC Output Bit-4 (RCY 6 from Bt8952) 


11 
Output 
rxD5 
ADC Output Bit-5 (RCY 7 tram Bt8952) 


12 
Ground 
DGND 
Digital Ground 


13 
Power 
DYoo 
Di9ital Supply (+3.3Y to +5Y) 


14 
Output 
rxD6 
ADC Output Bit-6 (RCY 8 from Bt8952) 
- 
15 
Output 
rxD7 
ADC Output Bit-7 (RCY 9 from Bt8952) 
16 
Output 
rxD8 
ADC Output Bit-8 (RCY 10 from Bt8952) 
17 
Output 
rxD9 
ADC OUfput Bit-9 (RCY 11 from Bt8952) 
18 
Output 
rxD10 
ADC Output Bit-1O (RCY 12 from Bt8952) 
19 
Output 
rxDl1 
ADC Output Bit-II 
(RCY 13 from Bt8952) 
20 
Output 
rxD12 
ADC Output Bit-12 (RCY 14 from Bt8952) 
21 
Output 
rxD13 
ADC Output Bit-13 (RCY 15 from Bt8952) 
22 
Ground 
DGND 
Digital Ground 
23 
Input 
rxSYNC 
ADC Sync Si9nal (RCYCLK from Bt8952) (392kHz for T1, 584kHz for E1) 
24 
Input 
rxGAINO 
Receive 
Gain Control 
Bit·Q 
25 
Input 
rxGAIN1 
Receive 
Gain Control Bit-l 
26 
Input 
rxLOOP 
Loopback Control Signal (Ioopback is enabled by pasRive signal) 
27 
Power 
AVoc 
Analog Supply (+5Y) 
28 
Input 
rxHYBN 
Negative 
Input from Hybrid Network 
29 
Input 
rxHYBp 
Positive Input from Hybrid Network 
30 
Input 
rxLlNEN 
Negative Une Input 
31 
Input 
rxLlNEp 
Positive Line Input 


32 
Ground 
AGND 
Analog 
Ground 


33 
Ground 
AGND 
Analog 
Ground 
34 
Output 
REFp 
Positive Reference 
Output, 
Nominally 
3.5V 
35 
Output 
YCM 
Common-Mode 
Yoltage (buffered), 
Nominally 2.5Y 
36 
Output 
REFN 
Negative 
Reference 
Output, 
Nominally 
1.5V 
37 
Power 
AVoc 
Analog Supply (+5Y) 
38 
Ground 
AGND 
Analog Ground 
39 
Output 
txLlNEN 
Transmit Une Output Negative 
40 
Power 
AVoc 
Analog Supply (+5Y) 


41 
Output 
txLlNEp 
Transmit 
Une Output Positive 
42 
Ground 
AGND 
Analog Ground 
43 
NC 
NC 
Connection 
to Ground 
Recommended 
44 
NC 
NC 
Connection 
to Ground 
Recommended 
45 
NC 
NC 
Connection 
to Ground 
Recommended 
46 
NC 
NC 
Connection 
to Ground 
Recommended 
47 
Output 
PLl.cuT 
PLL Filter Output 
48 
Input 
PLLlN 
PLL Fitter Input 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirety at the user's own risk. Prices and specifications 
are subject 
to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted 
to any third party. BURR-BROWN 
does not 
authorize 
or warrant 
any BURR·BROWN 
product for use in Hfe support devices 
and/or 
systems. 
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PGND 
48 
Pll'N 


PVoo 
PlLou,- 


",ClK 
NC 


txDATN 
NC 


"'OAT. 
NC 


rxDO 
NC 


rxD1 
AGND 


rxD2 
"'LINE. 


rxD3 
AVoo 


rxD4 
"'LINEN 


rxDS 
AGND 


DGND 
AVoc 


AFE1103E 


DVOD 
REFN 


rxD6 
VCM 


rxD7 
REF. 


rxD8 
AGND 


rxD9 
AGND 


rxDl0 
rxLlNE. 


rxDl1 
rxLlNEN 


rxD12 
rxHYBp 


rxD13 
rxHYBN 


DGND 
AVDD 


rxSVNC 
23 
rxlOOP 


rxGAINO 
24 
25 
rxGAINl 
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ABSOLUTE 
MAXIMUM 
RATINGS 


Analog Inputs: Current 
±100mA, 
Momentary 
±10mA, Continuous 
Voltage.. 
. 
... AGND -o.3V to AVoo +0.3V 


Analog Outputs Short Circuit to Ground 
(+25°C) 
. 
. 
Continuous 
AVoo to AGND . 
. -o.3V 
to 6V 


PVoo to PGND 
. 
-o.3V 
to 6V 


DVoo to DGND 
-o.3V 
to 6V 
Pll'N 
or PlLou,- to PGND 
-o.3V 
to PVoo +0.3V 
Digital Input Voltage to DGND . 
. 
-o.3V 
to DVoo +0.3V 


Digital Output Voltage to DGND 
-o.3V 
to DVoo +0.3V 
AGND, DGND, PGND Differential Voltage 
0.3V 


Junction Temperature 
(TJ) 
+150"C 
Storage Temperature Range 
-400C to +125°C 


Lead Temperature (soldering, 35) _,. 
+260"C 


Power Dissipation. 
. 
700mW 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


AFE1103E 
48·Pin Plastic SSOP 
333 
-40°C 
to +85°C 


A 
ELECTROSTATIC 
J.Ui... DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 
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BURR-BROWN® 
IElElI 


• 
COMPLETE 
ANALOG 
INTERFACE 
• n, E1, AND MDSL OPERATION 


• 
CLOCK 
SCALEABLE 
SPEED 


• 
SINGLE 
CHIP SOLUTION 


• 
+5V ONLY (5V OR 3.3V DIGITAL) 


• 
250mW 
POWER DISSIPATION 


• 
48-PIN SSOP 


• 
-40°C 
TO +85°C OPERATION 


Burr·Brown's 
Analog Front End greatly reduces 
the 
size and cost of an HDSL or MDSL system by provid- 
ing all of the active analog circuitry needed to connect 
PairGain Technologies 
SPAROW 
HDSL digital sig- 
nal processor to an external compromise 
hybrid and a 
1:2 HDSL 
line 
transformer. 
All 
internal 
filter 
re- 


sponses as well as the pulse former output scale with 
clock frequency-allowing 
the AFEll04 
to operate 
over a range of bit rates from I96kbps to 1.168Mbps. 


Functionally, 
this unit is separated into a transmit and 
a receive section. The transmit section generates, 
fil- 
ters, and buffers 
outgoing 
2B IQ data. The receive 


section filters and digitizes the symbol data received 
on the telephone 
line and passes it to the SPAROW. 


The HDSL Analog 
Interface 
is a monolithic 
device 


fabricated on O.6~CMOS. It operates on a single +5V 
supply. It is housed in a 48-pin SSOP package. 
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SPECIFICATIONS 


AFEll04E 


PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


RECEIVE CHANNEL 
Number of Inputs 
Differential 
2 
Input Voltage Range 
Balanced Differential(l) 
±3.0 
V 
Common-Mode 
Voltage 
1.5V CMV Recommended 
+1.5 
V 


Input Impedance 
All Inputs 
See Typical Performance 
Curves 
Input Capacitance 
10 
pF 
Input Gain Matching 
Line Input vs Hybrid Input 
±2 
% 


Resolution 
14 
Bits 
Programmable 
Gain 
Four Gains: OdB, 3.25dB, 6dB, and 9dB 
0 
9 
dB 
Settling Time for Gain Change 
6 
Symbol 
Periods 


Gain + Offset Error 
Tested at Each Gain Range 
5 
%FSR(2j 


Output Data Coding 
TiO'S 
cOmPlemjnt 
Output Data Rate, ",SYNC(3) 
98 
584 
kHz 


TRANSMIT 
CHANNEL 


98 
I 
196 
I 
584 
Transmit 
Symbol Rate, fbl: 
kHz 


T1 Transmit -3dS Point 
Belleo,e TA-NWT-3017 
Compliant 
kHz 


T1 Rate Power Spectral Density(4) 
See Typical Performance 
Curves 


E1 Transmit -3dS 
Point 
ETSI RTRfTM-03036 
Compliant 
I 
292 
I 
kHz 


E1 Rate Power Spectral Densityl-4) 
See Typical Performance 
Curves 
Transmit 
Power<4.5) 
13 
I 
I 
14 
dBm 
Pulse Output 
See Typical Performance 
Curves 
Common-Mode 
Voltage, VCM 
AVorJ2 
V 
Output Resistance(6) 
DC to 1MHz 
1 
Q 


TRANSCEIVER 
PERFORMANCE 
Uncanceled 
Echo(7) 
"'GAIN 
= OdB, loopbaek 
Enabled 
-<37 
dB 
"'GAIN 
= OdB, loopbaek 
Disabled 
-<37 
dB 


",GAIN 
= 3.25dB, loopbaek 
Disabled 
-<39 
dB 


",GAIN = 6dB, loopbaek 
Disabled 
-71 
dB 
",GAIN 
= 9dB, loopbaek 
Disabled 
-73 
dB 


DIGITAL 
INTERFACE!-) 


Logic Levels 


V'H 
"'HI < 101lA 
DVoo -1 
DVoo +0.3 
V 


V" 
11,,1< 101lA 
-0.3 
+0.8 
V 
VOH 
iOH= -20~A 
DVoo -0.5 
V 


VOl 
10l = 20~A 
+0.4 
V 


Receive Channel Interface 


t~, 
rxCLK Period 
35 
215 
ns 
",CLK 
Duty Cycle 
45 
55 
% 


t"", 
",SYNC 
to ",CLK 
Setup Time 
10 
ns 


t"" 
",ClK 
to ",SYNC 
Hold Time 
10 
ns 


In., 
rxCLK to rxD13 - rxDO Delay 
50 
ns 


Transmit 
Channel Interface 
1", 
txCLK Period 
1.7 
10.2 
~s 
t", 
txClK 
Pulse Width 
50 
ns 


"" 


Basic txDAT Pulse Unit 
1",/96 
ns 


POWER 
Analog Power Supply Voltage 
Specification 
5 
V 
Analog Power Suppiy Voltage 
Operating 
Range 
4.75 
5.25 
V 
Digital Power Supply Voltage 
Specification 
3.3 
V 
Digital Power Supply Voltage 
Operating 
Range 
3.15 
5.25 
V 


Power Dissipation(4, 5, 8) 
DVoo = 3.3V 
250 
mW 
Power Dissipation(4, 5, 8) 
DVoo = 5V 
300 
mW 
PSRR 
60 
dB 


TEMPERATURE 
RANGE 


Operating(6) 
-40 
+85 
"C 


NOTES: (1) With a balanced differential signal, the positive input is 1800 out of phase with the negative input, therefore the actual voltage swing about the common 
mode voltage on each pin is ±1.5V to achieve a differential 
input range of ±3.0V or 6Vp-p. (2) FSR is Full-Scale Range. (3) The output data is available at twice the 
symbol rate with interpolated 
values. (4) With a pseudo-random 
equiprobable 
sequence of HDSL pulses; 13.5dBm applied to the transformer 
(27dBm output from 
tXLlNEp and txLlNEN). 
(5) See the Discussion of Specifications 
section of this data sheet for more information. 
(6) Guaranteed 
by design and characterization. 
(7) 
Uncanceled 
Echo is a measure of the total analog errors in the transmitter 
and receiver sections including the effect of non-linearity 
and noise. See the Discussion 
of Specifications 
section of this data sheet for more information. (8) Power dissipation includes only the power dissipated within the component 
and does not include 
power dissipated 
in the external loads. See the Discussion 
of Specifications 
section for more information. 
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PIN # 
TYPE 
NAME 
DESCRIPTION 


1 
Ground 
PGND 
Analog Ground for PLL 


2 
Power 
PVoo 
Analog Supply (+5V) for PLL 


3 
Input 
txCLK 
Transmit Symbol Clock (392kHz for T1, 584kHz for E1) 
4 
Ground 
DGND 
Digital Ground 
5 
Input 
txDAT 
DAC+ Line from SPAROW 
6 
Output 
rxDO 
ADC Output Blt-O 
7 
Output 
rxDl 
ADC Output Bit-l 
8 
Output 
rxD2 
ADC Output Bit-2 
9 
Output 
rxD3 
ADC Output Bit-3 
10 
Output 
rxD4 
ADC Output Bit-4 


11 
Output 
rxD5 
ADC Output Bit-5 


12 
Ground 
DGND 
Digital Ground 
13 
Power 
DVoo 
Digital Supply (+3.3V to +5V) 


14 
Output 
rxD6 
ADC Output Bit-6 


15 
Output 
rxD7 
ADC Output Bit-7 


16 
Output 
rxD8 
ADC Output Bit-8 
17 
Output 
rxD9 
ADC Output Bit-9 


18 
Output 
rxDl0 
ADC Output Bit-10 


19 
Output 
rxDl1 
ADC Output Bit-1 1 
20 
Output 
rxD12 
ADC Output Bit-12 


21 
Output 
rxD13 
ADC Output Bit-13 
22 
Input 
rxCLK 
AID Clock (18.816MHz 
for Tl, 
28.03MHz 
for El) 


23 
Input 
rxSYNC 
ADC Sync Signal (392kHz for T1, 584kHz for El) 
24 
Input 
rxGAINO 
Receive Gain Control Bit-O 
25 
Input 
rxGAINl 
Receive Gain Control Bit·1 


26 
Input 
rxLOOP 
Loopback Control Signal (loopback 
is enabled by positive signal) 
27 
Power 
AVoc 
Analog Supply (+5V) 
28 
Input 
rxHYBN 
Negative 
Input from Hybrid Network 
29 
Input 
rxHYBp 
Positive Input from Hybrid Network 
30 
Input 
rxLlNEN 
Negative Line Input 
31 
Input 
rxLlNEp 
Positive Line Input 
32 
Ground 
AGND 
Analog Ground 
33 
Ground 
AGND 
Analog Ground 
34 
Output 
REFp 
Positive Reference Output, Nominally 3.5V 
35 
Output 
VOM 
Common-Mode 
Voltage (buffered), 
Nominally 2.5V 


36 
Output 
REFN 
Negative Reference 
Output, Nominally 
1.5V 
37 
Power 
AVoo 
Analog Supply (+5V) 
38 
Ground 
AGND 
Analog Ground 
39 
Output 
txLlNEN 
Transmit 
Line Output Negative 
40 
Power 
AVoo 
Analog Supply (+5V) 
41 
Output 
txLlNEp 
Transmit 
Line Output Positive 
42 
Ground 
AGND 
Analog Ground 
43 
NC 
NC 
Connection 
to Ground Recommended 
44 
NC 
NC 
Connection 
to Ground Recommended 
45 
NC 
NC 
Connection 
to Ground Recommended 
46 
NC 
NC 
Connection 
to Ground Recommended 


47 
Output 
PLl.cxrr 
PLL Filter Output 


48 
Input 
PLL,N 
PLL Filter Input 


The information 
provided 
herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this infonnation, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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ABSOLUTE 
MAXIMUM 
RATINGS 


Analog Inputs: Current 
.. ±100mA, 
Momentary 


±10mA, 
Continuous 


Voltage.. 
. 
AGND -<J.3V to AVoo +0.3V 


Analog 
Outputs 
Short 
Circuit 
to Ground 
(+25°C) 
Continuous 


AVoo to AGND 
-<J.3V to 6V 
PVoo to PGND . 
. 
-<J.3V to 6V 
DVoo to DGND 
-<J.3V to 6V 
Pll'N 
or PlLouT to PGND.. 
. 
-<J.3V to PVoo +0.3V 


Digital Input Voltage to DGND 
-<J.3V to DVoo +0.3V 
Digital Output Voltage to DGND 
-<J.3V to DVoo +0.3V 


AGND, DGND, PGND Differential Voltage 
0.3V 


Junction Temperature 
(TJ) 
." 
+150°C 


Storage Temperature Range. 
...... -400C to +125°C 


lead Temperature 
(soldering, 3s).. 
+260"C 
Power Dissipation. 
. 
7QOmW 


PGND 
48 
PLL1N 


PVOD 
Pll.ooT 


txClK 
NC 


DGND 
NC 


txDAT 
NC 


rxDO 
NC 


rxDl 
AGND 


rxD2 
txLlNEp 


rxD3 
AVoc 


rxD4 
txLlNEN 


rxD5 
AGND 


DGND 
AVoc 


AFEll04E 


DVaD 
REFN 


rxD6 
VOM 


rxD7 
REFp 


rxDB 
AGND 


rxD9 
AGND 


rxDl0 
rxLlNEp 


rxDl1 
rxLlNEN 


rxD12 
rxHYBp 


rxD13 
rxHYBN 


rxClK 
AVoc 


rxSYNC 
rxlOOP 


rxGAINO 
24 
25 
rxGAINl 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<') 
RANGE 


AFE1104E 
4B-Pin Plastic SSOP 
333 
-40°C 
to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle perforrnance degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 
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• 
COMPLETE 
ANALOG 
INTERFACE 


• 
T1, E1, AND MDSL OPERATION 


• 
CLOCK 
SCALEABLE 
SPEED 


• 
SINGLE 
CHIP SOLUTION 


• 
+5V ONLY (5V OR 3.3V DIGITAL) 


• 
250mW 
POWER DISSIPATION 


• 
48-PIN SSOP 


• 
-40°C 
TO +85°C OPERATION 


Burr-Brown's 
Analog Front End greatly reduces the 
size and cost of an HDSL or MDSL system by provid- 
ing all of the active analog circuitry needed to connect 
the Metalink MtHl210B 
HDSL digital signal proces- 
sor to an external 
compromise 
hybrid 
and a 1:2.3 
HDSL line transformer. 
All internal filter responses as 
well 
as the pulse 
former 
output 
scale 
with 
clock 
frequency-allowing 
the AFEllOS 
to operate over a 
range of bit rates from 196kbps to 1.168Mbps. 


Functionally, 
this unit is separated into a transmit and 
a receive section. The transmit section generates, 
fil- 
ters, and buffers 
outgoing 
2B 1Q data. The receive 
section filters and digitizes the symbol data received 
on the telephone 
line and passes it to the MtH1210B. 
The HDSL Analog 
Interface 
is a monolithic 
device 
fabricated on O.6JlCMOS. It operates on a single +SV 
supply. It is housed in a 48-pin SSOP package. 


PLLOUT 


PLL'N 


txDAT 


I 


Pulse 
I 
I 


Line 
I 
Former 
Driver 


,- - - - - - - - - - --}- - - - -- - - - --, 
, 
, 


: 
Yoltage 


Transmit 
Reference 


Control 


: 


Receive 
Control 


2 
, 
, 
Delta-Sigma 
Modulator 


14 
Decimation 
Filter 


, 
, 
1- 
_______________________ 
I 
Patents Pending 


rxLlNEp 


rxLlNEN 


rxHYBp 


rxHYBN 


REFp 


YCM 
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SPECIFICATIONS 


AFE1105E 


PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


RECEIVE CHANNEL 
Number of Inputs 
Differential 
2 
Input Voltage Range 
Balanced Differential(l) 
±3.0 
V 
Common-Mode 
Voltage 
1.5V CMV Recommended 
+1.5 
V 


Input Impedance 
All Inputs 
See Typical Performance 
Curves 
Input Capacitance 
10 
pF 


Input Gain Matching 
Line Input vs Hybrid Input 
±2 
% 


Resolution 
14 
Bits 
Programmable 
Gain 
Four Gains: OdB, 3.25dB, 6dB, and 9dB 
0 
9 
dB 
Settling Time for Gain Change 
6 
Symbol 
Periods 
Gain + Offset Error 
Tested at Each Gain Range 
5 
%FSR(2) 


Output Data Coding 
Two's Complement 
Output Data Rate, ",SYNC(') 
98 
584(') 
kHz 


TRANSMIT 
CHANNEL 


Transmit Symbol Rate. fix 
98 
584(') 
kHz 


T1 Transmit --3dB Point 
Bellcore TA-NWT-3017 
Compliant 
196 
kHz 
T1 Rate Power Spectral Density(5) 
See Typical Performance 
Curves 
E1 Transmit -3dB 
Point 
ETSI RTRfTM-Q3036 Compliant 
I 
292 
I 
kHz 


E1 Rate Power Spectral Density(5) 
See Typical Performance 
Curves 
Transmit 
Power'S) 
13 
I 
I 
14 
dBm 


Pulse Output 
See Typical Performance 
Curves 
Common-Mode 
Voltage, VCM 
AVool2 
V 
Output Resistance(6) 
DC to 1MHz 
1 
Q 


TRANSCEIVER 
PERFORMANCE 


Uncancelled 
Echo(7) 
"'GAIN = OdB, Loopback 
Enabled 
-67 
dB 


",GAIN = OdB, Loopback Disabled 
-67 
dB 
"'GAIN = 3.25dB, Loopback Disabled 
-69 
dB 
",GAIN = 6dB, Loopback Disabled 
-71 
dB 


"'GAIN = 9dB, Loopback Disabled 
-73 
dB 


DIGITAL 
INTERFACE(') 


Logic Levels 


V'H 
"'HI < 101lA 
DVoD -1 
DVoo +0.3 
V 
Vil 
"'Li < 101lA 
--0.3 
+0.8 
V 


VQH 
'OH= -201lA 
DVoo --0.5 
V 


VOL 
IOL= 201lA 
+0.4 
V 
TransmiVReceive 
Channel Interface 
"', 
txCLK Period 
1.7 
10.2 
/ls 
t1x2 
txCLK Pulse Width 
tb:l/16 
15t",,/16 
ns 


POWER 
Analog Power Supply Voltage 
Specification 
5 
V 
Analog Power Supply Voltage 
Operating 
Range 
4.75 
5.25 
V 
Digital Power Supply Voltage 
Specification 
3.3 
V 
Digital Power Supply Voltage 
Operating 
Range 
3.15 
5.25 
V 
Power Dissipation(4, 8) 
DVDD= 3.3V, 1:2 Une Transformer 
250 
mW 
Power Dissipation(4. 8) 
DVoo = 5V, 1:2 Une Transformer 
300 
mW 
PSRR 
60 
dB 


TEMPERATURE 
RANGE 


Operating(6) 
-40 
+85 
·C 


NOTES: (1) With a balanced differential signal, the positive input is 1800 out of phase with the negative input, therefore the actual voltage swing about the common 
mode voltage on each pin is ±1.5V to achieve a differential input range of ±3.0V or 6Vp-p. (2) FSR is Full-Scale Range. (3) The output data is available at twice the 
symbol rate with interpolated 
values. (4) This specification 
does not apply to the AFE11 05EA. (5) With a pseudo-random 
equiprobable 
sequence of HDSL pulses; 


13.5dBm applied to the transformer 
(27dBm output from txLlNEp 
and txLlNEN). 
(6) Guaranteed 
by design and characterization. 
(7) Uncancel1ed Echo is a measure 
of the total analog errors in the transmitter and receiver sections including the effect of non-linearity 
and noise. See the Discussion of Specifications 
section of this 
data sheet for more information. 
(8) Power dissipation includes only the power dissipated within the component and does not include power dissipated in the extemal 
loads. The AFE1105 is tested with a 1:2 line transformer, 
but will typically be used with a 1:2.3 line transformer, 
this will slightly increase power dissipation. 
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PIN # 
TYPE 
NAME 
DESCRIPTION 


1 
Ground 
PGND 
Analog Ground for PLL 
2 
Power 
PVOD 
Analog Supply (+5V) for PLL 
3 
Input 
txCLK 
Symbol Clock (XMTLE Irom MtH1210B) 
(392kHz forT1, 
584kHz for E1) 
It) 
4 
Ground 
DGND 
Digital Ground 
0 
5 
Inpul 
IxDAT 
XMTDA from MtH1210B 
,.... 


6 
Output 
rxDO 
ADC Output Bit-O 
,.... 


7 
Output 
rxD1 
ADC Output Bit-1 
W 
8 
Output 
rxD2 
ADC Output Bit-2 (RCVDO from MtH1210B) 
U. 


9 
Outpul 
rxD3 
ADC Output Bit-3 (RCVD1 from MtH1210B) 
<C 
10 
Outpul 
rxD4 
ADC Output Bil-4 (RCVD2 from MtH1210B) 
11 
Output 
rxD5 
ADC Output Bit-5 (RCVD3 from MtH1210B) 
12 
Ground 
DGND 
Digital Ground 
2 


J 


13 
Power 
DVoo 
Digital Supply (+3.3V to +5V) 
14 
Output 
rxD6 
ADC Output Bit-6 (RCVD4 from MtH1210B) 
15 
Outpul 
rxD7 
ADC Output Bit-7 (RCVD5 from MtH1210B) 
16 
Output 
rxD8 
ADC Output Bit-8 (RCVD6 from MtH1210B) 
en 
17 
Output 
rxD9 
ADC Output Bit-9 (RCVD7 from MtH1210B) 
I- 


18 
Output 
rxD10 
ADC Oulput Bit-l0 
(RCVD8 from MtH1210B) 
Z 
19 
Output 
rxDl1 
ADC Output Bit-II 
(RCVD9 from MtH1210B) 
W 
20 
Output 
rxD12 
ADC Output Bit-12 (RCVD10 from MtH1210B) 
Z 
21 
Output 
rxD13 
ADC Output Bit-13 (RCVD11 from MtH1210B) 
22 
Power 
DVOD 
Digital Supply (+3.3V to +5V) 
0 
23 
input 
rxSYNC 
ADC Sync Signal (RCVCK tram MtH1210B) 
(392kHz for T1, 584kHz for E1) 
a. 


24 
Input 
rxGAINO 
Receive Gain Control Bit-O 
:l!: 
25 
Input 
rxGAINl 
Receive Gain Control Bit-l 
(RCVGO from MtH1210B) 
0 
26 
Input 
rxLOOP 
Loopback Control Signal (loopback 
is enabled by positive signal) 
0 
27 
Power 
AVoc 
Analog Supply (+5V) 
28 
Input 
rxHYBN 
Negative Input from Hybrid Network 
Z 
29 
Input 
rxHYBp 
Positive Input from Hybrid Network 
0 
30 
Input 
rxLlNEN 
Negative Line Input 
i= 
31 
Input 
rxLlNEp 
Positive Line Input 
32 
Ground 
AGND 
Analog Ground 
en 
33 
Ground 
AGND 
Analog Ground 
34 
Output 
REFp 
Positive Reference Output, Nominally 3.5V 
::::) 
35 
Output 
VCM 
Common-Mode 
Voltage (buffered), 
Nominally 2.5V 
0 
36 
Output 
REFN 
Negative Reference Output, Nominally 
1.5V 
0 
37 
Power 
AVoc 
Analog Supply (+5V) 
<C 
38 
Ground 
AGND 
Analog Ground 
39 
Output 
txUNEN 
Transmit 
Line Output Negative 
~ 
40 
Power 
AVDO 
Analog Supply (+5V) 
41 
Output 
tXLlNEp 
Transmit 
Line Output Positive 
ic:( 
42 
Ground 
AGND 
Analog Ground 
C 
43 
NC 
NC 
Connection to Ground Recommended 
44 
NC 
NC 
Connection 
to Ground Recommended 
en 
45 
NC 
NC 
Connection 
to Ground Recommended 
a: 
46 
NC 
NC 
Connection to Ground Recommended 
W 
47 
Output 
PLLoUT 
PLL Filter Output 
I- 
48 
Input 
PLL'N 
PLl Filter Input 
a: 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR·BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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ABSOLUTE 
MAXIMUM 
RATINGS 


Analog 
Inputs: Current 
±100mA, 
Momentary 


±1 OmA, Continuous 


Voltage 
AGND -Q.3V to AVoo +0.3V 


Analog Outputs 
Short Circuit to Ground 
(+25°C) 
'.' 
Continuous 


AVoo to AGND 
. 
-Q.3V to 6V 


PVoo to PGND 
-Q.3V to 6V 


DVoo to DGND 
-Q.3V to 6V 


PLL'N or PLlour 
to PGND. 
. 
-Q.3V to PVoo +0.3V 


Digital Input Voltage to DGND 
. 
-Q.3V to DVoo +0.3V 


Digital Output Voltage to DGND 
-Q.3V to DVoo +0.3V 


AGND, DGND, PGND Differential Voltage 
0.3V 


Junction Temperature 
(TJ) 
+150"C 
Storage Temperature Range 
-40DC 
to +125°C 


Lead Temperature (soldering, 35) 
+260°C 


Power Dissipation. 
. 
700mW 


PGND 
48 
PLL'N 


PVoo 
PLLouT 


txCLK 
NC 


DGND 
NC 


txDAT 
NC 


rxDO 
NC 


rxDl 
AGND 


rxD2 
tXLlNEp 


rxD3 
AVoc 


rxD4 
txLlNEN 


rxD5 
AGND 


DGND 
AVoc 


AFEll05E 


DVoo 
REFN 


rxD6 
VCM 


rxD7 
REFp 


rxD8 
AGND 


rxD9 
AGND 


rxDl0 
rxLlNEp 


rxDll 
rxLlNEN 


rxD12 
rxHYBp 


rxD13 
rxHYBN 


DVoo 
AVoo 


rxSYNC 
rxLOOP 


rxGAINO 
24 
25 
rxGAINl 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


MAXIMUM 
PACKAGE 


BIT 
DRAWING 
TEMPERATURE 
PRODUCT 
RATE 
PACKAGE 
NUMBER!') 
RANGE 


AFE1105E 
1.168Mbps 
4B-Pin Plastic SSOP 
333 
-40°C 
to +85°C 
AFE1105EA 
512kbps 
4B-Pin Plastic SSOP 
333 
-40·C 
to +85·C 
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• 
COMPLETE 
HDSL ANALOG 
INTERFACE 


• 
E1, T1 AND MDSL OPERATION 


• 
VCXO AND VCXO CONTROL 
CIRCUITRY 


Burr-Brown's 
Analog Front End greatly reduces the 
size 
and cost 
of an HDSL 
(High 
bit rate 
Digital 
Subscriber Line) system by providing all of the active 
analog circuitry 
needed to connect an HDSL digital 


signal processor to an external compromise 
hybrid and 


a HDSL 
line transformer. 
The transmit 
and receive 
filter responses 
automatically 
change with clock fre- 
quency-allowing 
the AFEll15 
to operate 
over 
a 


range of data rates from 196kbps to 1.168Mbps. 


Functionally, 
this unit consists 
of a transmit 
and a 


receive 
section 
with a VCXO 
(Voltage 
Controlled 


vcDATA 


vcSClK 


vcLE 


Gi[] 


Former 


Fitter 


PLLour 


PLLIN 


txDATA+ 


txSCLK 


txCLK 


• 
+5V ONLY (5V or 3.3V Digital) 


• 
SCALEABLE 
DATA RATE 


• 
300mW POWER DISSIPATION 


• 
56-PIN SSOP 


Crystal Oscillator) control DAC and VCXO circuitry. 
The transmit 
section 
generates, 
filters, 
and buffers 
outgoing 
2B 1Q data. The receive section filters and 
digitizes 
the symbol data received 
on the telephone 


line. Data to the VCXO and symbol data are sent to the 
AFElll5 
via two serial interfaces; 
the receive data is 
available as a l4-bit parallel word. This IC operates on 
a single 5V supply. The digital circuitry in the unit can 
be connected to a supply from 3.3V to 5V. It is housed 
in a small 56-pin SSOP package. 


VCXOOutput 


vcxo 
Input 


vcxo Output 
Clock 


BURR-BROWNe 
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AFEll15E 


PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


RECEIVE CHANNEL 
Number of Inputs 
Differential 
2 


Input Voltage Range 
Balanced Differential{t) 
±3.0 
V 
Common-Mode 
Voltage 
+2.5 
V 


Input Impedance 
All Inputs 
See Typical Performance 
Curves 
Input Capacitance 
10 
pF 
Input Gain Matching 
Line Input vs Hybrid Input 
±2 
% 


Resolution 
14 
Brts 


Programmable 
Gain 
Three Gains: -3dB, 
3dB, and 9dB 
-3 
+9 
dB 
Settling Time for Gain Change 
6 
Symbol Periods 
Gain + Offset Error 
Tested at Each Gain Range 
5 
%FSR(2) 


Oulput Data Coding 
Two's Complement 
Output Data Rate, rxSYNC(3) 
98 
584 
kHz 


TRANSMIT 
CHANNEL 
Transmit Clock Rate. fa 
Symbol Aate 
98 
584 
kHz 
T1 Transmit -3dB 
Point 
Belleare TA-NWT-3017 
Compliant 
196 
kHz 


T1 Rate Power<-4,5) 
See Test Method Section 
13 
14 
dBm 


E1 Transmit -3dB 
Point 
ETSI ATAfTM-03036 
Compliant 
292 
kHz 


E1 Transmit 
Power<4,5) 
See Test Method Section 
13 
14 
dBm 
Pulse Output 
See Typical Performance 
Curves 
Common-Mode 
Voltage, VCM 
AVorJ2 
V 


Output Resistance(6) 
De to 1MHz 
1 
n 


TRANSCEIVER 
PERFORMANCE 
Uncancelted 
Echo(7) 
rxGAIN = -3dB, 
Loopback Enabled 
~7 
dB 
rxGAIN = -3dB, 
Loopback Disabled 
~7 
dB 
rxGAIN = 3dB, Loopback Disabled 
-71 
dB 
rxGAIN = 9dB, Loopback Disabled 
-73 
dB 


VCXO PERFORMANCE 
VCXO Control DAC Resolution 
8 
Bits 
VCXO Control DAe Output 
Positive Full Scale Output 
4.5 
V 
VCXO Control DAe Output 
Negative Full Scale Output 
0.5 
V 
VCXO Performance 
See VCXO Circuit and Layout Section 


DIGITAL 
INTERFACE!') 


Logic Levels 


V,H 
II,HI < 101lA 
DVoo-1 
DVoo +0.3 
V 


V" 
11,,1 < 101lA 
-{).3 
+0.8 
V 
VQH 
10H = -201lA 
DVoo -{).5 
V 


VOl 
10L = 201lA 
+0.4 
V 


POWER 
Analog Power Supply Voltage 
Specification 
5 
V 
Analog Power Supply Voltage 
Operating Range 
4.75 
5.25 
V 


Digital Power Supply Voltage 
Specification 
3.3 
V 
Digital Power Supply Voltage 
Operating 
Range 
3.15 
5.25 
V 
Power Dissipation(4, 5, 8) 
AVoo = 5V, DVoo = 3.3V, 
300 
mW 
Power Dissipation(4, 5, 8) 
AVeo = aveo = 5V 
350 
mW 
PSAA 
60 
dB 


TEMPERATURE 
RANGE 


Operating(6) 
-40 
+85 
·C 


NOTES: (1) With a balanced differential signal, the positive input is 1800 out of phase with the negative input, therefore the actual voltage swing about the common- 
mode voltage on each pin is ±1.5V to achieve a total input range of ±3.0V or 6Vp-p. (2) FSR is Full-Scale Range. (3) The output data is available at twice the symbol 
rate with interpolated values. (4) With a pseudo-random 
equiprobabte sequence of HDSL pulses; 13.5dBm applied to the transformer (16.5dBm output from txLlNEP 


and txLlNEN). 
(5) See the Test Method section of this data sheet for more information. 
(6) Guaranteed 
by design and characterization. 
(7) Uncancelled 
Echo is a 
measure of the total analog errors in the transmitter and receiver sections including the effect of non-linearity and noise. See the Discussion of Specifications 
sections 


of this data sheet for more information. 
(8) Power dissipation includes only the power dissipated with in the component 
and does not include power dissipated 
in the 


external loads. See the Discussion of Specifications 
section for more information. 
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vcQUT 
56 
DGND 


vclNP 
vcSClK 


vcClK 
IJcDATA 


DVDD 
vcLATCH 


Unused Pin 
Pll'N 


Unused 
Pin 
Pl'-oUT 


txClK 
AVoo 


txSClK 
AGND 


txDATA 
AGND 


",DATAO 
vcDAC 


"'DATAl 
AGND 


"'DATA2 
txLlNE+ 


"'DATA3 
AVoo 


",DATA4 
txLlNE- 


AFEll15E 


"'DATA5 
AGND 


GNDD 
AVoo 


DVoo 
vrREF 


"'DATA6 
VCM 


"'DATA7 
vrREF 


",DATA8 
AGND 


"'DATA9 
AGND 


"'DATAl 
0 
"'L1NE+ 


",DATAll 
"'L1NE- 


"'DATA12 
",HYB+ 


"'DATA13 
",HYB- 


Unused Pin 
AVOD 


",SYNC 
27 
",lOOP 


",GAl NO 
28 
29 
"'GAIN1 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


AFE11l5E 
56-Pin Plastic SSOP 
346 
-40°C 
to +85°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown' 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 
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PIN # 
TYPE 
NAME 
DESCRIPTION 


1 
Output 
vcOUT 
VCXO Output 


2 
Input 
vclNP 
VCXO Input 


3 
Output 
vcCLK 
VCXO Output Clock 


4 
Power 
DVDD 
Digital Supply (+3.3 to +5V) 
5 
NC 
Unused Pin 


6 
NC 
Unused Pin 


7 
Input 
txCLK 
Transmit 
Baud Clock (XMTLE signal) (1168kHz for E1) 


8 
Input 
txSCLK 
Transmit 
Serial Clock 
9 
Input 
txDATA 
Transmit 
Data Input 
10 
Output 
rxDATAO 
ADC Output Sit-O 
11 
Output 
rxDATA1 
ADC Output Bit-1 
12 
Output 
rxDATA2 
ADC Output Sit-2 
13 
Output 
rxDATA3 
ADC Output Sit-3 


14 
Output 
rxDATM 
ADC Output Sit-4 
15 
Output 
rxDATA5 
ADC Output Sit-5 
16 
Ground 
GNDD 
Digital Ground 
17 
Power 
DVoo 
Digital Supply (+3.3 to +5V) 
18 
Output 
rxDATA6 
ADC Output Sit-6 
19 
Output 
rxDATA7 
ADC Output Bit-? 


20 
Output 
rxDATA8 
ADC Output Sit-8 


21 
Output 
rxDATA9 
ADC Output Sit-9 


22 
Output 
rxDATA10 
ADC Output Bit-10 


23 
Output 
rxDATA11 
ADC Output Bit-11 


24 
Output 
rxDATA12 
ADC Output Bit-12 
25 
Output 
rxDATA13 
ADC Output Bit-13 


26 
NC 
Unused 
Pin 
(DVOD may be connected 
for pinout compatibility with AFE1105) 


27 
Input 
rxSYNC 
ADC Sync Signal (392kHz tor T1, 584kHz for E1) 


28 
Input 
rxGAINO 
Receive 
Gain Control Bit-O 


29 
Input 
rxGAIN1 
Receive 
Gain Control Bit-1 


30 
Input 
rxLOOP 
Loopback Control Signal (loop back is enabled 
by positive signal) 


31 
Power 
AVoo 
Analog Supply (+5V) 
32 
Input 
rxHYB- 
Negative 
Input from Hybrid Network 
33 
Input 
rxHYS+ 
Positive Input from Hybrid Network 
34 
Input 
rxLlNE- 
Negative 
Line Input 


35 
Input 
rxLlNE+ 
Positive Line Input 
36 
Ground 
AGND 
Analog Ground 


37 
Ground 
AGND 
Analog Ground 


38 
Output 
vrREFP 
Positive 
Reference 
Output 


39 
Output 
VCM 
Common-mode 
Voltage 
(buffered) 
40 
Output 
vrREFN 
Negative 
Reference 
Output 


41 
Power 
AVoc 
Analog Supply (+5V) 


42 
Ground 
AGND 
Analog Ground 


43 
Output 
txLlNE- 
Negative 
Line Output 
44 
Power 
AVoo 
Analog Supply (+5V) 
45 
Output 
txLlNE+ 
Positive Line Output 


46 
Ground 
AGND 
Analog Ground 


47 
Output 
vcDAC 
VCXO Control 


48 
Ground 
AGND 
Analog Ground 


49 
Ground 
AGND 
PLL Ground 


50 
Power 
AVoc 
PLL Supply 
51 
Output 
PLLouT 
PLL Filter Output 


52 
Input 
PLL,N 
PLL Filter Input 
53 
Input 
vcLATCH 
VCXO 
Control Latch Enable 
54 
Input 
vcDATA 
VCXO 
Control Data 


55 
Input 
vcSCLK 
VCXO Control SeMal Clock 
56 
Ground 
DGND 
Digital Ground 


The information 
provided 
herein 
is believed 
to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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• 
SERIAL DIGITAL INTERFACE 


• 
28-PIN SSOP 


• 
E1, T1 AND MDSL OPERATION 


Burr-Brown's 
Analog Front End chip greatly reduces 
the size and cost of an xDSL (Digital Subscriber Line) 
system by providing 
all of the active analog circuitry 
needed 
to connect 
a digital 
signal 
processor 
to an 
external compromise 
hybrid and line transformer. 
The 
AFEl124 
is optimized 
for HDSL (High bit rate DSL) 
and for lower speed MDSL (Medium speed DSL) and 
RADSL 
(Rate Adaptive 
DSL) applications. 
Because 
the transmit and receive filter responses automatically 
change with clock frequency, 
the AFEI124 
is particu- 


larly suitable for RADSL and multiple rate DSL sys- 
tems. The device operates 
over a wide range of data 
rates from 64kbps to I I68kbps. 


tx and rx 
Interface 


Lines 


tx and rx 


Control 
Registers 


• 
64kbps TO 1168kbps 
OPERATION 


• 
SCALEABLE 
DATA RATE 


• 
2S0mW POWER DISSIPATION 


• 
COMPLETE 
HDSL ANALOG 
INTERFACE 


• 
+SV POWER (SV or 3.3V Digital) 


Functionally, 
this unit consists 
of a transmit 
and a 
receive section. The transmit section generates analog 
signals from 2-bit digital symbol data and filters the 
analog signals to create 2B IQ symbols. The on board 
differential 
line driver provides 
a 13.5dBm signal to 
the telephone 
line. The 
receive 
section 
filters 
and 
digitizes 
the symbol 
data received 
on the telephone 
line. This Ie operates 
on a single 5V supply. 
The 
digital 
circuitry 
in the unit can be connected 
to a 
supply from 3.3V to 5V.lt 
is housed in a 28-pin SSOP 
package. 
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PARAMETER 
COMMENTS 
MIN 
TYP 
MAX 
UNITS 


RECEIVE CHANNEL 
Number of Inputs 
Differential 
2 
Input Voltage Range 
Balanced Differentia~ll 
±3.0 
V 
Common-Mode 
Voltage 
AVorJ2 
V 
Input Impedance All Inputs 
See Typical Performance 
Curves 


Input Capacitance 
10 
pF 


Input Gain Matching 
Line Input V$ Hybrid Input 
±2 
% 


Resolution 
14 
Bits 


Programmable 
Gain 
OdB, 3dB, 6dB, 9dB and 12dB 
0 
+12 
dB 
Settling Time for Gain Change 
6 
Symbol Periods 
Gain + Offset Error 
Tested at Each Gain Range 
5 
%FSR(2j 


Output Data Coding 
Two's Complement 


Output Symbol Rate, ",SYNC(3) 
32 
584 
kHz 


Output Bit Rate, ",SYNC(3) 
64 
1168 
kbitslsec 


TRANSMIT 
CHANNEL 
Transmit Clock Rate. fa 
Symbol Rate 
32 
564 
kHz 


T1 Transmit -3dB 
Point 
ETSI RTRlTM - Compliant 
196 
kHz 


T1 Rate Power(4, 5) 
See Test Method Section, txBoost = 0 
13 
14 
dBm 


E1 Transmit -3dB 
Point 
ETSI RTRlTM - Compliant 
292 
kHz 


E1 Transmit 
Power<4,5) 
See Test Method Section, txBoost = 0 
13 
14 
dBm 


Pulse Output 
See Typical Performance 
Curves 
Common-Mode 
Voltage, VCM 
AVoo/2 
V 
Output 
Resistance(S) 
DC to 1MHz 
1 
n 


TRANSCEIVER 
PERFORMANCE 


Uncancelled 
Echo(S) 
",GAIN = OdB, Loopback Enabled 
-71 
-68.5 
dB 
"'GAIN = OdB, Loopback Disabled 
-71 
-68.5 
dB 
",GAIN = 3dB. Loopback Disabled 
-74 
-71 
dB 
",GAIN = 6dB, Loopback Disabled 
-76 
-73.5 
dB 
"'GAIN = 9dB, Loopback Disabled 
-78 
-75.5 
dB 


"'GAIN = 12dB, Loopback Disabled 
~O 
-77.5 
dB 


DIGITAL 
INTERFACE!B) 


Logic Levels 
V,H 
"'HI 
< 101lA 
DVoo-1 
DVoo +0.3 
V 


V" 
11,,1< 101lA 
-{).3 
+0.8 
V 
VOH 
10H = -201lA 
DVoo -{).5 
V 
VOl. 
101.. = 201lA 
+0.4 
V 


1nr.1 Interface 
9 
14 
ns 


POWER 
Analog Power Supply Voltage 
Specification 
5 
V 
Analog Power Supply Voltage 
Operating 
Range 
4.75 
5.25 
V 


Digital Power Supply Voltage 
Specification 
3.3 
V 
Digital Power Supply Voltage 
Operating 
Range 
3.15 
5.25 
V 


Power 
Dissipation(4. 
5) 
AVoo = 5V, DVoo = 3.3V, 
250 
mW 
Power Dissipation(4. 5) 
AVoo = DVoo = 5V 
300 
mW 
PSRR 
55 
dB 


TEMPERATURE 
RANGE 


Operating(6) 
-40 
+85 
'C 


NOTES: (1) With a balanced differential signal, the positive input is 1800 out of phase with the negative input, therefore the actual voltage swing about the common- 
mode voltage on each pin is ±1.5V to achieve a total input range of ±3.QV or 6Vp-p. (2) FSR is Full-Scale Range. (3) The output data is available at twice the symbol 
rate with interpolated values. (4) With a pseudo-random 
equiprobable sequence of HDSl pulses: 13.5dBm applied to the transformer (16.5dBm output from txLlNEP 


and txLlNEN). 
(5) See the Discussion of Specifications 
section of this data sheet for more information. 
(6) Guaranteed 
by design and characterization. 
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PACKAGE/ORDERING 
INFORMATION 


NC 
28 
NC 


NC 
27 
AGND 


DVoo 
26 
txLlNE+ 


DGND 
25 
AVoc 


txbaudCLK 
24 
txLlKNE- 


tx48xCLK 
23 
AGND 


Data In 
22 
AVoo 


AFE1124 
rxbaudCLK 
21 
vrREFN 


rx48xCLK 
VCM 


Data Out 
vrREFP 


DVOD 
AGND 


DGND 
rxLlNE+ 


AVOD 
rxLlNE- 


rxHYB- 
14 
15 
rxHYB+ 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER") 
RANGE 


AFE1124E 
28-Pin SSOP 
324 
-40 to +85 


Analog Inputs: Current.. 
. 
±100mA, Momentary 


±1 OmA. Continuous 


Voltage.. 
. .. AGND -Q.3V to AVoo +0.3V 
Analog Outputs Short Circuit to Ground (+25°C) 
Continuous 


AVoo to AGND . 
. 
-Q.3V to 6V 
DVoo to DGND.. 
. 
-Q.3V to 6V 
Digrtallnput 
VoMge 
to DGND 
-Q.3V to DVoo +0.3V 
Digital Output Voltage to DGND 
-Q.3V to DVoo +0.3V 
AGND, DGND, Differential Voltage.. 
. 
0.3V 
Junction Temperature 
(TJ) 
. . 
. 
+1S00C 
Storage Temperature Range 
-40°C 
to +125°C 


Lead Temperature 
(soldering, 3s) 
+260"C 


Power Dissipation. 
. 
700mW 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change 
without notice. No patent 
rights or licenses to any of the circuits described 
herein are implied or granted 
to any third party. 
BURR-BROWN 
does not 
authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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PIN' 
TYPE 
NAME 
DESCRIPTION 


1 
No Connection 
NC 
2 
No Connection 
NC 
3 
Power 
DVoo 
Digital Supply (+3.3 to +5V) 
4 
Ground 
DGND 
Digital Ground 
5 
Input 
txbaudCLK 
Transmit 
Baud Clock (584kHz for E1) 
6 
Input 
tx48xCLK 
Transmit Clock at 48x baud clock (28.032MHz 
for E1) 
7 
Input 
Data In 
Input Data Word 
8 
Input 
rxbaudCLK 
Receive baud clock (584kHz for E1) 
9 
Input 
rx48xCLK 
Receive clock at 48x baud clock (28.032MHz 
for E1l 
10 
Output 
Data Out 
Output Data Word 
11 
Power 
DVDD 
Digital Supply (+3.3 to +5V) 
12 
Ground 
DGND 
Digital Ground 
13 
Power 
AVoc 
Analog Supply (+5V) 
14 
Input 
rxHYB- 
Negative 
input from hybrid network 
15 
Input 
rxHYB+ 
Positive 
input from hybrid network 
16 
Input 
rxLlNE- 
Negative 
line input 


17 
Input 
rxLlNE+ 
Positive 
line input 
18 
Ground 
AGND 
Analog 
Ground 


19 
Output 
vrREFP 
Positive 
reference 
output 


20 
Output 
VCM 
Common-mode 
voltage (buffered) 
21 
Output 
vrREFN 
Negative 
reference 
output 
22 
Power 
AVDD 
Analog Supply (+5V) 
23 
Ground 
AGND 
Analog Ground 


24 
Output 
txLlNE- 
Negative 
line output 
25 
Power 
AVoo 
Output buffer supply (+5V) 
26 
Output 
txLlNE+ 
Positive line output 
27 
Ground 
AGND 
Output buffer ground 
28 
No 
Connection 
NC 


I 


Pulse 
I 
I 


Output 
I 
Former 


Filter 
Buffer 


r t 


Voltage 


Transmit 
Reference 


Control 


Receive 
Control 


AL 


I 
Modulator 


Decimation 
Filter 


rxllNE+ 


rxllNE- 
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FEATURES 


• MONOLITHIC 
CHARGE 
INPUT ADC 


• 
DIGITAL 
FILTER NOISE REDUCTION: 
O.9ppm, rms 


• 
DIGITAL 
ERROR CORRECTION: 
CDS 


• CONVERSION 
RATE: Up to 15kHz 


• 
USER FRIENDLY 
EVALUATION 
FIXTURE 


The DDClOl is a precision, wide dynamic range, charge 
digitizing 
AID 
converter 
with 20-bit resolution. 
Low 
level current output devices, such as photosensors, can be 
directly connected to its input. The most stringent accu- 
racy requirements of many unipolar output sensor appli- 
cations occur at low signal levels. To meet this require- 
ment, Burr-Brown developed the adaptive delta modula- 
tion architecture 
of the DDClOI 
to provide 
linearly 
improving noise and linearity errors as the input signal 
level decreases. The DDClOI combines the functions of 
current-to-voltage conversion, integration, input program- 
mable gain amplification, 
AID conversion, and digital 
filtering to produce precision, wide dynamic range re- 
sults. The input signal can be a low level current con- 
nected directly 
into the unit or a voltage connected 
through a user selected resistor. Although the DDClOl is 
optimized 
for unipolar signals, it can also accurately 
digitize bipolar input signals. The patented delta modula- 


APPLICATIONS 


• 
DIRECT 
PHOTOSENSOR 
DIGITIZATION 


• 
PRECISION 
INSTRUMENTATION 


• 
INFRARED 
PYROMETRY 


• 
PRECISION 
PROCESS 
CONTROL 


• CT SCANNER 
DAS 


• CHEMICAL 
ANALYZERS 


tion topology combines charge integration and digitiza- 
tion functions. Oversampling and digital filtering reduce 
system noise dramatically. Correlated Double Sampling 
(CDS) captures and eliminates steady state and conver- 
sion cycle dependent offset and switching errors that are 
not eliminated with conventional analog circuits. 


The DDCIOI 
block diagram is shown below. During 
conversion, the input signal is collected on the internal 
integration capacitance for a user determined integration 
period. A high precision, autozeroed comparator samples 
the analog input node. Tracking logic updates the internal 
high resolution D/A converter at a 2MHz rate to maintain 
the analog input at virtual ground. A user programmable 
digital filter oversamples the tracking logic's output. The 
digital filter passes a low noise, high resolution digital 
output to the serial I/O register. The serial outputs of 
multiple DDCIOI units can be easily connected together 
in series or parallel if desired to minimize interconnections. 
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SECTION 
1 


BASIC THEORY OF OPERATION 


The 
basic 
function 
of the DDCIOI 
is illustrated 
in the 
Simplified Equivalent Circuit shown in Figure I. The opera- 
tion is equivalent 
to the functions performed 
by a very high 
quality, low bias current switched integrator 
followed by a 
precision 
floating 
point programmable 
gain amplifier 
and 
ending with a high resolution 
AID converter. 


monolithically. 
During 
each conversion, 
the input 
signal 
current is collected 
on the internal integration 
capacitance, 


C'NT'as charge for a user determined 
integration period, T'NT' 


As the integration capacitor collects input charge, the track- 
ing logic updates the internal high resolution D/A converter 
at a 2M Hz rate to maintain the analog input node at virtual 
ground. 


The digital filter oversamples 
the tracking logic's 
output at 
the beginning and end of each integration 
period to produce 
two oversampled 
data points. The DDClOI 
measures 
the 
charge accumulated 
in the integration 
and performs 
corre- 
lated double sampling (CDS) by subtracting 
these two data 


points. CDS eliminates 
integration 
cycle dependent 
errors 
such as charge injection, offset voltage, and reset noise since 
these errors are measured with the signal at each of the two 
data points. The number of oversamples, 
and thus the fre- 


quency response of the digital filter, is user programmable. 


The digital filter passes a low noise, high resolution 
digital 
output to the serial va register. Since the timing control of 
the serial va register is independent 
of the DDCl 01 conver- 
sion process, the outputs of multiple DDCIOI 
units can be 
connected together in series or parallel to minimize intercon- 
nections. 
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Capacitor Digital-to-Analog 
Converter 
(CDAC). By switch- 
ing between ground and V REf the binary weighted capacitor 
array of the CDAC accumulates 
the input signal's 
charge to 
keep the comparator 
input at virtual ground. 


An internal 
test current 
source is provided 
for basic func- 
tionality testing and diagnostics. 
This approximately 
lOOnA 
current source is pin activated 
and sums with the external 
input current. 


Figure 3 shows a more detailed circuit configuration 
of the 
DDClOI. 
The single 
integration 
capacitor, 
C'NT' and the 
DIA converter 
have been replaced 
with a high resolution 
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+Vs 
~ 
Test Current 


High 
Resolution 
Digital Out 


3rd Order Digital 
'8 Bits 
Integration, 
Tracking 
and 
Control Logic 


SECTION 2 
SPECIFICATIONS 


ELECTRICAL 
All specifications 
with unipolar 
current 
input range, 
T'NT = 1ms, correlated 
double sampling enabled, 
System Clock = 2MHz, 
VREF = -2.5V, 
T.•.= +25°C 
and Vs = ±5VDC, 


unless otherwise 
noted. 


DDC10l 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUTS 


Charge 
InpullO) 


Unipolar 
Input Range 
BTC 
Output 
Code 
-1.95 
500 
pC/Integration 


Bipolar Input Range 
BTC 
Output 
Code 
-251.95 
250 
pC/Integration 


Input Current 
Unipolar or Bipolar Range 
7.8 
~A 
Current Input Range Examples(lO) 


Unipolar 
Input Range 
TINT = 100J.l.s 
-().0195 
5 
~A 


Unipolar 
Input Range 
TINT = 1ms 
-1.95 
500 
nA 


Bipolar Input Range 
TINT = 100J.l.s 
-2.5195 
2.5 
~A 
Bipolar Input Range 
TINT = 1ms 
-251.95 
250 
nA 
Voltage 
Input Examples(10) 


Unipolar Input Range(2) 
R1N = 10MQ, 
TINT = 1ms 
-().0195 
5 
V 


Bipolar Input Range(2j 
R1N = 10Mil, TINT= 1ms 
-2.5195 
2.5 
V 


DYNAMIC 
CHARACTERISTICS 


Conversion Time 
64 
256 x 106 
~s 


Integration Time 
64 
100 
~s 


System Clock Input 
0.5 
2 
MHz 


ACCURACY 
Unipolar Mode Noise 


Noise, Low Level Current 
Input<l) 
CSENSOR= OpF, L = 8 
0.9 
ppm of FSR, rms(3) 


Noise, Low Level Current 
lnput<l) 
CSENSOR= OpF, L = 1 
1.6 
ppm 
of FSR, 
rms 


Noise, Low Level Current Input<1) 
CSENSOR= 1OOpF. L = 1 
2.1 
3 
ppm 
of FSR, 
rms 


Noise, Low Level Current Input<1) 
CSENSOA = 5OOpF, 
L = 1 
4.2 
ppm 
of FSR, 
rms 


Noise, Voltage Input(l, 
2) 
R'N ~ 20Mil 
1.9 
ppm of FSR, rms 


Differential Linearity Error 


Unipolar Input Range 
Entire Range 
±O.005% 
Reading ±O.5ppm FSR, max 
0.1% 
FSR Input 
±0.00006 
%ofFSR 


1% FSR Input 
±0.OOO10 
% of FSR 


10% FSR Input 
±0.OOO55 
% of FSR 


Unipolar or Bipolar Input Range 
±0.0015 
%of 
FSR 


Integral Linearity Error 


Unipolar Input Range(11) 
o to 500 pdlntegration 
±0.0244% 
Reading ±2.5ppm 
FSR, max 


-1.95 
to 0 pcllntegration 
±0.0244% 
Reading 
±3.0ppm 
FSR, 
max 


0.1 % FSR Input 
±0.OOO28 
%ofFSR 


1% FSR Input 
±0.00050 
%ofFSR 


10% FSR Input 
±0.0027 
%ofFSR 


Unipolar or Bipolar Input Range(11) 
±0.003 
%ofFSR 


No Missing Codes 
Unipolar Input Range 
. 
18 
Bits 


Bipolar Input Range 
16 
Bits 


Input Bias Current 
TA=+25°C 
3 
10 
pA 
DC Gain Error 
±0.5 
±2 
%of 
FSR 


Output 
Offset 
Error<') 
±O.5 
ppm 
ot FSR 
Input Offset Voltage(8) 
±O.5 
±2 
mV 


External Voltage Reference, 
VREF 
-2.5 
VOC 
Internal Test Signal 
100 
nA 


Internal Test Signal Accuracy 
±20 
nA 
Gain Sensitivity to V REF 
VREF=2.5V±O.lV 
1:1 


PSRR 
80 
90 
dB 


PERFORMANCE 
OVER 
TEMPERATURE 


Output Offset Drift(8) 
not including bias current drift 
0 
~vrc 
Input Offset Voltage 
DriW8) 
1 
~VloC 
Input Bias Current Drift 
+25°C 
to +45°C 
0.1 
0.5 
pArC 
Input Bias Current 
TA = +85°C 
8 
40 
pA 


Gain 
Drift(4) 
±15 
ppm/"C 


DIGITAL 
INPUT/OUTPUT 


Logic Family 
TTL 
Compatible 
CMOS 
Logic Level: VIH 
IIH = +5)J.A 
+2.0 
+Vcc 
V 


V" 
IlL = +5J.lA 
-().3 
+0.8 
V 


VOH 
IOH = 2 TTL 
Loads 
+2.4 
+Vcc 
V 


VOL 
lOt = 2 TTL Loads 
0.0 
0.4 
V 


Data 
Clock 


Data 
I/O 
8 
MHz 
SETUP 
Code 
1/0(9) 
4 
MHz 


Data Format 
Straight Binary 
Unipolar or Bipolar Range 
20 
Bits 


Two's Complement 
Unipolar or Bipolar Rance 
21 
Bits 
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SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


All specifications 
with unipolar current input range, TINT = 1ms, correlated double sampling enabled, System Clock = 2MHz, VFlEF = -2.5V, T A = +25°C and Vs= ±5VDC, 


unless otherwise 
noted. 


DDC101 
.•.. 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
0.•.. 
POWER SUPPLY 
REQUIREMENTS 
0 
Operation(S) 
±4.75 
±5 
±5.25 
VDC 
Quiescent Current, Positive Supply 
r.ts+ = +5VDC. VDD+ = +5VDC 
15.6 
19.5 
mA 
C 
Analog, Vs+ 
8.9 
mA 
C 


Digital, Voo+ 
6.7 
mA 
Quiescent Current, Negative Supply 
Vs- = -5VDC 
18.0 
22.5 
mA 
Operating Power 
170 
mW 
ZJ 
TEMPERATURE 
RANGE 


Operating 
-40 
+85 
°C 
Storage 
-60 
+100 
°C 


NOTES: (1) Input = low level (less than 1% of Full Scale); Full Scale ~N:: SOOnA;T11iT= 1ms; Unipolar Inpul Range; Acquisition Time = 16dockcycles, Oversamphng:: 128. (2) Voltage input is converted through user 
provided input resistor, R!N< (3) FSR is Full Scale Range. (4) Gain Drift does not include the drift of the external reference. (5) Voo+must be less than or equal to Vs+' See Section 7 for recommended connections. 
(6) Straight Binary output code has slightly different Charge Range. See Section 6. (8) Input offset voltage is nulled by autozero circuitry and causes no output error. See Section 6 (Internal Error Correction). (9) This 
is the maximum clock frequency at which SETUP codes can be wrillen 10and read from the DDC101. (10) For other input current and voltage configurations, see Discussion of Specrticationsand Detailed Theory of 
Operation sections. (11) A best-fit straighlline method is used to determine linearity. Two different best·fit straight lines are usedfor the two unipolar integral linearity specifications. Acquisition Time = 16 clock cycles, 
Oversampling = 128. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 
PACKAGE 
THERMAL 
DRAWING 
RESISTANCE 
(9J.) 
PRODUCT 
PACKAGE 
NUMBERll) 
(OC/Wj 


DDC101U 
24-Lead SOIC 
239 
100 
This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 


propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


Analog 
Inputs 


Input 
Current 
100mA, 
momentary 


Input 
Current 
10mA, 
continuous 
Input Voltage 
Vs+ +0.5V to Vs- -o.5V 


Power 
Supply 
~ 
+N 
Vs-.. 
..-7V 
Voo+ 
must 
be :::;;Vs+ 


Maximum 
Junction 
Temperature 
+165°C 


The information 
provided 
herein 
is believed 
to be reliable; 
however, 
BUAA~BAOWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURA~BAOWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such 
information 
shall 
be entirely 
at the user's 
own 
risk. 
Prices 
and specifications 
are subject 
to change 
without 
notice. 
No patent 
rights 
or licenses 
to any of the circuits 
described 
herein 
are implied 
or granted 
to any third 
party. 
BURR-BROWN 
does 
not authorize 
or warrant 


any 
BURR~BAOWN 
product 
for use 
in life support 
devices 
and/or 
systems. 
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BURR - BROWN® 
IElElI 
PRELIMINARY INFORMATION 


SUBJECT TO CHANGE 


WITHOUT NOTICE 


Dual Input 20-Bit 
ANALOG- TO-DIGITAL CONVERTER 


• 
MONOLITHIC CHARGE MEASUREMENT ADC 


• 
DIGITAL 
FILTER NOISE REDUCTION: 


3.2ppm, 
rms 


• 
CONVERSION 
RATE: 2kHz 


• 
DIFFERENTIAL 
LINEARITY: 


±O.005% Reading 
+ O.5ppm FSR, max 


• 
HIGH PRECISION, 
TRUE INTEGRATING 
FUNCTION 


• 
SINGLE 
SUPPLY 


The DOC 112 is a dual input, wide dynamic range, charge 
digitizing analog-to-digital converter (ADC) with 20-bit 
resolution. Low level current output devices, such as 
photosensors, 
can be directly connected 
to its input. 


Charge integration is continuous as each channel con- 
tains two integrators; while one is being digitized, the 
other is integrating. 


For each of its two inputs, 
the DDCI12 
combines 


current-to-voltage 
conversion, 
continuous 
integration, 


programmable 
full-scale range, analog-to-digital 
con- 


version, 
and digital 
filtering 
to achieve 
a precision, 
wide dynamic range digital result. Overs amp ling and 
digital filtering substantially 
reduces system noise. In 
addition, external integrating capacitors allow an addi- 
tional user-settable 
full-scale range. 


AVoo 
AGND 


CAP18 
CAP18 


CAP2A 
CAP2A 


• 
DIRECT 
PHOTOSENSOR 
DIGITIZATION 


• 
CT SCANNER 
DAS 


• 
INFRARED 
PYROMETER 


• 
PRECISION 
PROCESS 
CONTROL 


• 
LIQUID/GAS 
CHROMOTOGRAPHY 


• 
BLOOD ANALYSIS 


To provide single-supply 
operation, the internal ADC 
utilizes a differential input, with the non-inverting input 
tied to VREF' When the integration capacitor is reset at 
the beginning of each integration cycle, the capacitor 
obtains a charge that is proportional to VREF' This charge 
is removed in proportion to the input current. At the end 
of the integration cycle, the remaining voltage is com- 
pared to VREF' 
The high-speed serial shift register holds the result of the 
last conversion and is independent 
of the conversion 
process. The DIN input allows multiple DOC 112 units to 
be cascaded, minimizing interconnections. The DDCI12 
is available in a 28-lead sorc package and is guaranteed 
over the --40°C to +85°C temperature range. 


DVALID 
DXMi'F 
DOUT 
DIN 


GAIN2 
GAINl 
GAINO 
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SPECIFICATIONS 


DDC112 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 
C\I 
,.... 


ANALOG 
INPUTS 
,.... 


External 
0 


Range 
0(1) 
Integration 
Capacitor 
= 250pF 
--4.0 
1000 
pC 
C 
Internal 
C 
Range 
1(1) 
-{l.2 
50 
pC 


Range 
2(1) 
-{l.4 
100 
pC 


Range 
3(1) 
-{l.6 
150 
pC 


I 


Range 
4(1) 
-{l.S 
200 
pC 
2 
Range 
5(1) 
-1.0 
250 
pC 
Range 
6(1) 
-1.2 
300 
pC 
Range 7(1) 
-1.4 
350 
pC 
en 
DYNAMIC 
CHARACTERISTICS 
••• 
Integration Time, 
TINT 
Continuous 
500 
500,000 
~s 
Z 
Integration Time, 
TINT 
Non-continuous 
50 
~s 
System Clock Input 
5 
10 
MHz 
W 


ACCURACY 
Z 


Noise, Low Level Current 
Input(2) 
CSENSOR= OpF, Range 5 (250pC) 
3.2 
ppm of FSR(3l, rms 0 


CSENSOR= 25pF, Range 5 (250pC) 
3.S 
ppm of FSR, rms 
a. 


CSENSOR= 50pF, Range 5 (250pC) 
4.2 
ppm of FSR, rms 
:= 
Differential 
Linearity Error 
±O.005% Reading ±O.5ppm FSR, max 


Integral Linearity 
Error 
±O.025% Reading ±1.0ppm 
FSR, max 
0 
No Missing Codes 
20 
Bits 
0 
Input Bias Current 
TA = +25"C 
5 
10 
pA 
Gain Error 
Range 5 (250pC) 
5 
% of FSR 
Z 
Gain Error Match 
Range 5 (250pC) 
0.1 
0.5 
% of FSR 
0 
Gain Sensitivity 
to VREF 
VREF= 4.096 ±0.1V 
1:1 


Offset Error 
200 
ppm of FSR 
i= 
Offset Error Match 
100 
ppm of FSR 
en 
DC Bias Voltage 
Applied to Sensor Input 
0.2 
mV 
Power Supply Rejection 
Ratio 
100 
ppmN 
::;:) 
PERFORMANCE 
OVER TEMPERATURE 
" 


Offset DMft 
TBD 
ppmI"C 
0 
Offset DMft Stability 
0.D1 
ppm/minute 
DC Bias Voltage Drift 
Applied to Sensor Input 
1 
~vrc 
« 


Input Bias Current Drift 
+25"C to +45"C 
1 
pArC 


~ 


Input Bias Current 
TA = +75°C 
TBD 
TBD 
pA 
Gain Drift(4) 
Range 5 (250pC) 
±20 
ppm/"C 
« 
Gain Drift Match 
Range 5 (250pC) 
TBD 
ppmI"C 


REFERENCE 
C 


Voltage 
4.096 
V 
en 
Input Current(5) 
150 
~ 


DIGITAL 
INPUT/OUTPUT 
a: 


Logic Family 
CMOS 
W 
Logic Levels 
••• 
V1H 
IIH =±10~ 
3.0 
DVoo+O.3 
V 
a: 
VIL 
11L=±10~ 
-{l.3 
+O.S 
V 
W 
VOH 
10H= -500~ 
3.6 
V 
> 
VOL 
10L= 500~ 
0.4 
V 


Data Clock 
10 
MHz 
Z 


Data Format(6) 
Straight Binary 
0 
POWER SUPPLY 
REQUIREMENTS 
0 
Power Supply Voltage 
AVoD and DVDD 
4.75 
5.25 
V 
Supply Current 
C 


Analog Current 
AVDc = +5V 
14.5 
~ 
< 
Digital Current 
DVDD = +5V 
1.5 
~ 
Power Dissipation 
SO 
TBD 
mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+S5 
"C 
Storage 
-j)0 
+100 
"C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 


PIN DESCRIPTIONS 
PIN CONFIGURATION 


TOP VIEW 
SOIC 


IN1 
0 
28 
IN2 


AGND 
AGND 


CAP1B 
CAP2B 


CAP1B 
CAP2B 


CAP1A 
CAP2A 


CAP1A 
CAP2A 


AVOD 
VREF 


DDCl12 
TEST 
AGND 


CONV 
GAIN2 (MSB) 


ClK 
GAIN1 


DClK 
GAINO (lSB) 


DXMIT 
DVALID 


DIN 
DOUT 


DVoo 
14 
15 
DGND 


AVoo to DVoo 
--Q.3V to +6V 


AVoo to AGND 
. 
.. --Q.3V to +6V 


DVoo to DGND . 
. 
--Q.3V to +6V 
AGND to DGND 
±0.3V 
VRE, 
Voltage to AGND 
--Q.3V to AVoo +0.3V 


Digital Input Voltage to DGND 
--Q.3V to DVoo +0.3V 


Digital Output Voltage to DGND 
--Q.3V to DVoo +0.3V 
Package Power Dissipation 
(TJMA)(- TAJI6JA 


Maximum 
Junction Temperature 
(TJMAX) 
+150°C 


Thermal 
Resistance, 
8JA•• 
. ..•. 
150°CIW 
Lead Temperature 
(soldering, 
105) 
+300°C 


NOTE: (1) Stresses 
above those listed under ~Absolute Maximum 
Ratings" 


may cause permanent damage to the device. Exposure to absolute maximum 
conditions 
for extended 
periods may affect device reliability. 


PIN 
LABEL 
DESCRIPTION 


1 
IN1 
Analog Input for Integrators 1A and 1B. The integra· 
tor that is active is set by the CON V input. 


2 
AGND 
Analog Ground. 


3 
CAP1B 
External Capacitor 
for Integrator 
1B. 


4 
CAP1B 
External Capacitor 
for Integrator 
1B. 
.. 


5 
CAP1A 
External Capacitor for Integrator 
1A. 


6 
CAP1A 
External Capacitor 
for Integrator 
1A. 


7 
AVDO 
Analog Supply, +5V nominal. 


8 
TEST 
Test Control 
Input. When 
HIGH, a test charge 
is 


applied to the A or B integrators on the next CONV 
transition. 


9 
CONY 
Asynchronous Convert Input. A transition on this input 
switches the integrate/measure 
mode for the integra· 
tors. When HIGH, integrators 1A and 2A are integrat· 
ing and 1Band 
28 are waiting to be measured. The 
opposite is true when CONV is LOW. 


10 
ClK 
System Clock Input, 10MHz nominal. 


11 
DClK 
Serial 
Data Clock 
Input. This input 
operates 
the 
serial 110 shift register exclusively. 
-- 
Serial Data Transmit Enable Input. When LOW, this 
12 
DXMIT 
input enables the internal serial shift register. 


13 
DIN 
Serial 
Digital 
Input. 
Used 
to cascade 
multiple 


DDCl12s. 


14 
DVoo 
Digital Supply, +SV nominal. 


15 
DGND 
Digital Ground. 


16 
DOUT 
Serial Data Output, Hi·Z when DXMIT is HIGH. 


17 
DVALID 
Data Valid Output. A LOW value indicates valid data 
is available 
in the serial I/O register. 


18 
GAl NO 
Gain Control Input 0 (least significant 
bit). 


19 
GAIN1 
Gain Control Input 1. 


20 
GAIN2 
Gain Control Input 2 (most significant 
bit). 


21 
AGND 
Analog Ground. 


22 
VREF 
External Reference 
Input, +4.096V 
nominal. 


23 
CAP2A 
External Capacitor 
for Integrator 
2A. 


24 
CAP2A 
External Capacitor 
for Integrator 2A. 


25 
CAP2B 
External Capacitor 
for Integrator 28. 


26 
CAP2B 
External Capacitor for Integrator 28. 


27 
AGND 
Analog Ground. 


28 
IN2 
Analog Input for Integrators 2A and 28. The integra· 
tor that is active is set by the CONV input. 


MAXIMUM 
MAXIMUM 
SPECIFICATION 
PACKAGE 
DIFFERENTIAL 
INTEGRAL 
TEMPERATURE 
DRAWING 
PRODUCT 
LINEARITY 
ERROR 
LINEARITY 
ERROR 
RANGE 
PACKAGE 
NUMBER(1) 


DDCl12U 
±0.005"1o 
Reading ±0.5ppm FSR 
±0.025"10 
Reading ±1.0ppm FSR 
-40°C to +85°C 
28·lead 
SOIC 
217 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle performance 
degradation to 
complete device failure. Precision integrated circuits may be 
more susceptible 
to damage because very small parametric 
changes could cause the device not to meet its published 
specifications. 
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BURR - BROWN® 
IEEl EElI 
DSP101 
DSP102 


DSP-Compatible 
Sampling 
Single/Dual 
ANALOG-TO-DIGITAL 
CONVERTERS 


• 
ZERO-CHIP 
INTERFACE 
TO STANDARD 


DSP ICs: AD, AT&T, 
MOTOROLA, 
TI 


• 
SINGLE 
CHANNEL: 
DSP101 


• 
DUAL CHANNEL: 
DSP102 
Two Serial 
Outputs 
or Cascade 
to Single 


32·Bit 
Word 


• 
SAMPLING 
RATE TO 200kHz 


• 
DYNAMIC 
SPECIFICATIONS: 


Signal/(Noise 
+ Distortion) 
= 88dB; 


Spurious-Free 
Dynamic 
Range = 94dB; 


THO = -91dB 


• 
SERIAL 
OUTPUT 
DATA COMPATIBLE 
WITH 16-, 24-, AND 32-BIT 
DSP IC 


FORMATS 


Analog 


Input 
Channel A 


Analog 
Input 
Channel B 


The OSPIOI 
and OSPI02 
are high performance 
sam- 
pling analog-to-digital 
converters 
designed 
for sim- 
plicity of use with modem 
digital 
signal processing 
rcs. Both are complete with all interface logic for use 
directly with OSP rcs, and provide full sampling and 
conversion 
at rates up to 200kHz. 


The OSPIOI 
offers a single conversion 
channel, with 
18 bits of serial data output, allowing the user to drive 
16-bit, 24-bit, or 32-bit OSP ports. The OSP 102 offers 
two complete 
conversion 
channels, 
with either 
two 
full 
18-bit output 
ports, 
or a mode to cascade 
two 
l6-bit conversions 
into a 32-bit port as one word. 


Both the OSPIOI 
and OSPI02 
are packaged 
in stan- 
dard, low-cost 
28-pin plastic DIP packages. 
Each is 
offered in two performance 
grades to match applica- 
tion requirements. 


Channel A Datal 
Cascaded Data 


Sync 
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DSP101JP 
DSP101KP 
DSP102JP 
DSP102KP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
18 
:;: 
Bits 


ANALOG 
INPUT 


Voltage Range 
±2.75V 
* 
V 


Impedance 
1 
* 
!ill 
Capacitance 
20 
:;: 
pF 


THROUGHPUT 
SPEED 


Complete 
Cycle 
Acquisition 
+ Conversion 
5 
:;: 
~s 


Throughput 
Rate 
200 
:;: 
kHz 


AC ACCURACy(1) 
Signal-to-(Noise 
+ Distortion) 
Ratio 
fiN = 1kHz 
83 
86 
86 
88 
dB(2) 


fiN = 1kHz (--6OdB) 
32 
* 


dB 
fiN = 25kHz 
82 
* 


dB 
Total Harmonic 
Distortion 
fiN = 1kHz 
-90 
--ll6 
-91 
--ll9 
dB 
Spurious-Free 
Dynamic 
Range 
fiN = 1kHz 
89 
92 
92 
94 
dB 
Signal-to-Noise 
Ratio (SNR) 
fiN = 1kHz 
84 
88 
87 
89 
dB 


DC ACCURACY 
Gain Error 
±5 
* 


% 


Gain Error Mismatch 
DSP102 Channels 
±2 
* 


% 


Integral Linearity 
±2.75V 
Input Range 
Sufficient 
to meet AC Accuracy 
Specifications 
Differential 
Linearity 
±2.75V 
Input Range 
Sufficient to meet AC Accuracy 
Specifications 
Integral Linearity Error 
±O.7V Input Range 
±0.003 
:;: 
% 


Differential 
Linearity Error 
±O.7V Input Range 
±0.002 
:;: 
% 


No Missing Codes 
±O.7V Input Range 
14 
* 
Bits 


Bipolar Zero Error 
(3) 
±2 
mV 
Bipolar Zero Mismatch 
(3) 
DSP102 Channels 
±2 
mV 
Power Supply Sensitivity 
-5.25V 
< V.- 
< --4.75V 
--llO 
* 


dB 
+4.75V 
< VA+, Vo+ < +S.25V 
--llO 
* 


dB 


SAMPLING 
DYNAMICS 


Aperture 
Delay 
30 
',' 
ns 
Aperture 
Jitter 
100 
* 
ps, rms 
Transient 
Response 
1 
* 


~s 


Overvoltage 
Recovery 
5 
* 


~s 


DIGITAL 
INPUTS 


Logic Levels (Except OSC1) 


Vil 
I, = ±10~A 
0 
+0.8 
* 
* 
V 
V,H 
IH = ±10!1A 
+2.4 
+5 
* 
* 
V 
OSC1 Clock 
74HC Compatible 


Frequency 
16 
MHz 


Data Transfer 
Clock (XCLK) 
Frequency 
0.1 
12 
* 
* 


MHz 


Duty Cycle 
40 
50 
60 
* 
* 


% 


Conversion 
Clock (CLKIN) 


Frequency 
0.5 
5.33 
* 
* 


MHz 
Duty Cycle 
25 
33 
55 
* 
* 
* 


% 


DIGITAL 
OUTPUTS 
Format 
Serial; MSB first; 16118·bit and Cascaded 
32-bit Mode 
Coding 
Binary Two's Complement 
Logic Levels (Except OSC2) 
I 
I 
I 
I 
I 


VOL 
ISINK 
= 4mA 
0 
+0.4 
* 
* 


V 
VOH 
'SOURCE = 4mA 
+2.4 
+5 
* 


:;: 
V 
OSC2 
Can only be used to drive crystal oscillator. 
Conversion 
Clock (CLKOUT) 
Drive Capability 
±2mA 
:;: 
mA 


POWER SUPPLIES 
Rated Voltage 


v.+ 
+4.75 
+5 
+5.25 
", 
:;: 
* 
V 


V.- 
-5.25 
-5 
--4.75 
,,- 
:;: 
* 
V 


Vo 
+4.75 
+5 
+5.25 
* 


:;: 
* 
V 
Power Consumption 
XCLK = OSC1 = 12MHz 
250 
425 
:;: 
:;: 
mW 
Supply Current 
XCLK = OSC1 = 12MHz 
1.+ 
30 
45 
* 
* 


mA 


1.- 
-18 
-25 
:;: 
* 


mA 


10 
5 
15 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
* 
* 


'C 
Storage 
--ll5 
+125 
* 
* 


'C 
* Specifications 
same as OSP101JP. 
DSP102JP. 


NOTES: 
(1) All dynamic 
specifications 
are based on 2048-point 
FFTs. using fouHerm 
Blackman-Harris 
window. 
(2) All specifications 
in dB are referred to a 
full·scale 
input, ±2.75Vp-p. 
(3) Adjustable 
to zero with external potentiometer. 
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BrOel & Kjaer 
Model 1049 
Digital Signal 
Generator 


1kHz 


±2.75V 


6 Pole, 
150kHz 


Low-Pass 


Filter 


27 
REF 


1500 
.::c O.l~F 


2 
VINA 


.::c 220pF 


SSF 


OSC1 


CLKOUT 
11 


VPOTA 
10 
+ 
CLKIN 
.::c lO~F 


25 
21 


VINB 
CONV 


26 
16 
8MHz 
XCLK 
Burr-Brown 


VPOTB 
SYNC 
15 
ZPB34 


+ 
DSP 
.::c 10~F 
SOUTA 
20 
Processor 


FFT 


Software 


PIN # 
NAME 
DESCRIPTION 


1 
VPOT 
Trim Reference 
Out. 10llF Tantalum 
to AGND. 
Voltage on this pin is approximately 
2.75V. 


2 
VIN 
Analog In. 


3 
MSB 
MSB Adjust In. 
4 
VOS 
VOS Adjust In. 


5 
VA- 
-5V Analog Power. 


6 
VA+ 
+5V Analog Power. 


7 
DGND 
Digital Ground. 
8 
DGND 
Digital Ground. 
9 
Vo 
+SV Digital Power. 
10 
CLKIN 
Conversion 
Clock In. 


11 
CLKOUT 
Conversion 
Clock Out. Can drive multiple 
DSP101/DSP102s 
to synchronize 
conversion. 


12 
SSF 
Select Synch Format In. If HIGH, SYNC will be 
active High. If LOW, SYNC will be active Low. 
See timing diagram 
(Figure 1). 


13 
OSC1 
Oscillator Point 1 Input/External 
Clock In. If using 
external clock, drive with 74HC logic levels. 
Connect to DGND if not used. 


14 
OSC2 
Oscillator 
Point 2 Output. Provides drive for 
crystal oscillator. 
Make no electrical connection 
if 
using external clock. 


15 
SYNC 
Data Synchronization 
Out. Active High when SSF 
is HIGH; active Low when SSF is LOW. 


16 
XCLK 
Data Transfer Clock In. 


17 
No Internal Connection. 


18 
TAG 
User Tag In. Data clocked into this pin is 
appended to the conversion 
results on SOUTo 
See timing diagram (Figure 1). 


19 
No Internal Connection. 


20 
SOUT 
Serial Data Out. MSB first, Binary Two's 
Complement 
format. 


21 
CONV 
Convert Command 
In. Falling edge puts converter 
into hold state, initiates conversion, 
and transmits 
previous conversion 
results to DSP IC with 
appropriate 
SYNC pulse. 


22 
DGND 
Digital Ground. 
23 
No Internal Connection. 
24 
No Internal Connection. 
25 
No Internal Connection. 
26 
CAP 
Bypass Capacitor. 
10llF Tantalum 
to AGND. 


Voltage on this pin is approximately 
2.7V. 


27 
REF 
Reference 
Bypass. O.1J.lFCeramic to AGND. 
Voltage on this pin is approximately 
3.8V. 
28 
AGND 
Analog Ground. 


VA+ to Analog Common 
.. 
+7V 
VA- to Analog Common.. 
-7V 


Vo to Digital Common.. 
. 
+7V 
Analog Common to Digital Common.. 
. 
±1V 
Control Inputs to Digital Common 
... 
--0.5 to Vo + O.5V 
Analog Input Voltage. 
. 
±5V 
Maximum Junction Temperature. 
150°C 


Internal Power Dissipation.. 
. 
825mW 


Lead Temperature 
(soldering, 
10s) . 
. 
+300oC 
Thermal 
Resistance, 
9JA,Plastic DIP 
500CIW 


VPOT 


VIN 


MSB 


VOS 


VA- 


VA+ 


DGND 
DSP101 


DGND 


Vo 


CLKIN 


CLKOUT 


SSF 


OSC1 


OSC2 
14 
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DSP102 
PIN ASSIGNMENTS 
DSP102 
PIN CONFIGURATION 


Top View 
DIP 


VPOTA 
28 
AGND 


VINA 
REF 


MSBA 
VPOTB 


VOSA 
VINB 


VA- 
MSBB 


VA+ 
VOSB 


DSP102 
DGND 
CASC 


DGND 
CONY 


Vo 
SOUTA 


CLKIN 
TAGB 


CLKOUT 
TAGA 


SSF 
SOUTB 


OSCl 
XCLK 


OSC2 
14 
15 
SYNC 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 


DSP101JP 
28-Pin Plastic DIP 
215 
DSP101KP 
28-Pin Plastic DIP 
215 
DSP102JP 
28-Pin Plastic DIP 
215 
DSP102KP 
28-Pin Plastic DIP 
215 


NUMBER 
SIGNAL-TO- 


OF 
(NOISE + DIST.) RATIO 
PRODUCT 
CHANNELS 
dBmin 


DSP101JP 
1 
83 
DSP101KP 
1 
86 
DSP102JP 
2 
83 
DSP102KP 
2 
86 


A 
ELECTROSTATIC 


.J.!t!£ DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle perforrnance degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


PIN # 
NAME 
DESCRIPTION 


1 
VPOTA 
Channel A Trim Reference 
Out. 10~F Tantalum to 
AGND. Voltage on this pin is approximately 
2.75V. 


2 
VINA 
Channel A Analog In. 
3 
MSBA 
Channel A MSB Adjust In. 


4 
VOSA 
Channel A VOS Adjust In. 


5 
VA- 
-5V Analog Power. 
6 
VA+ 
+5V Analog Power. 


7 
DGND 
Digital Ground. 


8 
DGND 
Digital Ground. 


9 
Vo 
+SV Digital Power. 


10 
CLKIN 
Conversion 
Clock In. 


11 
CLKOUT 
Conversion 
Clock Out. Can drive multiple OSP1011 
DSP1025 to synchronize 
conversion. 


12 
SSF 
Select Synch Format In. If HIGH, SYNC will be 
active High. If LOW, SYNC will be active Low. See 
timing diagram (Figure 1). 


13 
OSC1 
Oscillator 
Point 1 Input / External Clock In. If using 
external clock, drive with 74HC logic levels. 
Connect to DGND if not used. 


14 
OSC2 
Oscillator 
Point 2 Output. Provides drive for crystal 
oscillator. 
Make no electrical connection 
if using 
external clock. 


15 
SYNC 
Data Synchronization 
Out. Active High when SSF 
is HIGH; active Low when SSF is LOW. 


16 
XCLK 
Data Transfer Clock In. 


17 
SOUTB 
Channel B Serial Data Out. MSB first, Binary 
Two's Complement 
format. 


18 
TAGA 
Channel A User Tag In. Data clocked into this pin 
is appended to the conversion 
results of SOUTA. 


See timing diagram 
(Figure 1). 


19 
TAGB 
Channel B User Tag In. Data clocked into this pin 
is appended to the conversion 
results of SOUTB. 
See timing diagram 
(Figure 1). 


20 
SOUTA 
Channel A Serial Data Out. MSB first, Binary 
Two's Complement 
formal. If CASC is HIGH, 32 
bits of data output, with first 16 bits being Channel 
A data. 


21 
CONY 
Convert Command 
In. Falling edge puts converter 
into hold state, initiates conversion, 
and transmits 
previous conversion 
results to DSP IC with 


appropriate 
SYNC pulse. 


22 
CASC 
Select Cascade 
Mode In. If HIGH, DSP102 
transmits 
a 32-bit word on SOUTA, with the first 16 
bits being data on Channel A. If LOW, DSP102 
transmits data for both channels simultaneously. 


23 
VOSB 
Channel B VOS Adjust In. 


24 
MSBB 
Channel B MSB Adjust In. 


25 
VINB 
Channel B Analog In. 
26 
VPOTB 
Channel B Trim Reference 
Out. 10J,lFTantalum to 
AGND. Voltage on this pin is approximately 
2.75V. 
27 
REF 
Reference 
Bypass. 0.1J-lFCeramic to AGND. 
Voltage on this pin is approximately 
3.8V. 
28 
AGND 
Analog Ground. 


The information 
provided 
herein is believed to be reliable; however, 
BURR- 
BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR- 
BROWN assumes no responsibility for the use of this information, and all use of 
such information shall be enUreryat the user's own risk. Prices and specifications 
are subject to change without notice. No patent rights or licenses to any of the 
circuits 
described 
herein are implied 
or granted 
to any third party. BURR- 
BROWN does not authorize or warrant any BURR-BROWN 
product for use in life 
support devices and/or systems. 
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PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


CCD SIGNAL PROCESSOR 
FOR DIGITAL CAMERAS 


• 
CCD SIGNAL 
PROCESSING: 
Correlated 
Double Sampling 
Black Level Clamping 
o to +34dB Gain Ranging 
55dB SNR Referred 
to Full Well 


• 
10-BIT AlD CONVERSION: 
Up to 18MHz Conversion 
Rate 
No Missing 
Codes 


• 
PORTABLE 
OPERATION: 
Low Voltage: 
Down to 2.7V 
Low Power: 165mW at 2.7V 


The VSP2000 is a COMPLETE 
mixed-signal 
process- 
ing IC for digital cameras providing 
signal condition- 
ing and lO-bit analog-to-digital 
conversion. 
The pri- 
mary CCD channel 
provides 
correlated 
double sam- 
pling to extract the video information 
from the pixels, 
OdB to +34dB gain ranging 
with analog control 
for 
varying background 
light conditions, 
and black level 
clamping 
for an accurate 
black level reference. 
The 
stable gain control is linear in dB. Also, the black level 
is quickly recovered 
after gain changes. 


• 
DIGITAL CAMERAS 


• 
PC CAMERAS 


• 
SECURITY 
CAMERAS 


• 
VIDEO CAMERAS 
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VSP2000 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT 


Logic Family 
CMOS 


Logic Levels 
Logic HI 
+Voo/2 
+VOD 
V 


Logic LO 
0 
+0.4 
V 
Logic Currents 
logic 
HI, 
VIN = +Voo 
10 
l!A 


Logic La, V,N = OV 
10 
l!A 
AID Clock Duty Cycle 
50 
% 


DIGITAL 
OUTPUT 
Logic Family 
CMOS 
logic 
Levels 
Logic HI, C, = 10pF 
+Vs -0.5 
+Vs 
V 


Logic La, C, = 10pF 
0 
+0.4 
V 


TRANSFER 
CHARACTERISTICS 


Resolution 
10 
Bit 


Differential 
Non-Linearity 
±O.4 
LSB 


Integral 
Non-Linearity 
±2.0 
LSB 
No Missing Codes 
Guaranteed 


Signal 
Settling 
Time 
Black 
to Full 
Scale 
Change 
110 
ns 


to 1/4 LSB into ADS 


Conversion 
Rate 
500kHz 
18 
MHz 
Data Latency 
5.5 
Clocks 


Signal·to-Noise 
Ratio(l) 
Grounded 
Input Cap, 
53 
dB 


VeA 
Gain 
Max 
Black Clamp level 
32 
LSB 


CDS 


Data 
Settling 
Time 
to +0.1 % for 
FS 
Change 
From Leading 
Edge 
11 
ns 
with Rs = 40 
of DATCK 
Input Capacitance 
DATCK Low 
20 
pF 
Input Time Constant 
300 
ps 


Data Full Scale Input 
After 
AC 
Coupling 
Cap 
500 
600 
mV 


INPUT CLAMP 


Clamp 
on Resistance 
3.0 
kn 
Clamp 
Level 
1 
V 


VCA CHARACTERISTICS 
Gain Control Voltage 
Range 
0.3 
2.4 
V 


Gain 
at Max 
Control 
Voltage 
34 
dB 


Gain 
Control 
Linearity 
±1.0 
dB 


Gain 
Control 
Settling 
Time 
10 
~s 


Transfer 
Function 
20.6 
dBIV 


POWER SUPPLY 


Rated 
Voltage 
+2.7 
+3.0 
+3.3 
V 


Current, 
Quiescent 
3V Supply 
63 
mA 


Power 
Dissipation 
3V Supply 
190 
mW 
2.7V Supply 
165 
mW 


Power 
Down 
Mode 
22 
mW 


TEMPERATURE 
RANGE 


Specified 
Range 
Ambient 
-25 
+85 
°C 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A 
ELECTROSTATIC 
J.l!Ia. DISCHARGE SENSITIVITY 
+Vs·· 
Analog Input .. 
Logic Input. 
Case Temperature 
.. 


Junction Temperature 
_, 


Storage 
Temperature 
.. 


........ +6V 


...................... 
(0 -Q.3V) to (+Ys +0.3V) 


.. (0 -Q.3V) to (+Vs +0.3V) 
......................... 
+100"C 


.......... 
+150°C 


..... 
+15O"C 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


VSP2000 
48-Pin LQFP 
340 
-40°C to +85°C 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published---- 


specifications. 
2 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 


PIN 
DESIGNATOR 
DESCRIPTION 
PIN 
DESIGNATOR 
DESCRIPTION 


1 
DVss1 
Digital Ground 
27 
CCD R 
Capacitor 
for Dummy Feedback 
Loop 
2 
B10 (LSB) 
LSB of ADS 
28 
AVSS2 
Analog Ground 
3 
B9 
Bit 9 
29 
AGC1 
Sets Gain of ceo Channel. 
1kfl Resistor 


4 
B8 
Bit 8 
30 
AGC2 
Sets Gain of CCD Channel, 
16kll 
Resistor 
5 
B7 
Bit 7 
31 
AVsS3 
Analog 
Ground 
6 
B6 
Bit 6 
32 
LCM 
Attenuator 
Common-Mode 
Bypass 
7 
B5 
Bit 5 
33 
AVOO1 
Analog .Supply 
8 
B4 
Bit 4 
34 
INT BIAS2 
Intemal 
Bias, should be connected 
to GND 


9 
B3 
Bit 3 
with 0,1~F Capacitor 
10 
B2 
Bit 2 
35 
AVss 
Analog Ground 
11 
B1 (MSB) 
MSB of ADS 
36 
INT BIAS1 
Intemal 
Bias, should be connected 
to GND 
12 
DRVoo, 
Digital .Supply 
of ADS Output 
with 0.1~F Capacitor 
13 
DRVss, 
Digital Ground for ADS Output 
37 
2.4V 
Attenuator 
Ladder Bypass 
14 
DVsS2 
Analog Ground 
38 
CM 
ADS Common-Mode 
Voltage 
15 
DVsS3 
Digital Ground 
39 
AVOO2 
Analog .Supply 
16 
ADCK 
ADS Clock, Converts on Positive Edge 
40 
AVOO3 
Analog .Supply 
17 
DVoo1 
Digital +Supply 
41 
DVss 
Digital 
Ground 


18 
PD 
L = No""al 
Operation, 
H = Reduced Power 
42 
AVoo 
Analog .Supply 


19 
PB 
L = -FS • 32 LSB, H = No""al 
at CCD Mode 
43 
AVOO4 
Analog .Supply 


20 
OB 
Optical Black Clamp Pulse, Neg Going 
44 
AVoos 
Digital .Supply 
21 
REFCK 
Neg Pulse, Trailing 
Edge Samples 
Reset 
45 
AV••• 
Analog Ground 
22 
DATCK 
Neg Pulse, Trailing 
Edge Samples 
Data 
46 
AVsss 
Analog 
Ground 


23 
DUMC 
Dummy Clamp, 
Neg Going 
47 
REFN 
ADS -Reference, 
Bypass to Ground 
24 
C 
Capacitor 
for Optical Feedback 
48 
REFP 
ADS 
+Reference, 
Bypass 
to Ground 
25 
AVSS1 
Analog Ground 
26 
CCDD 
CCD Input That Supplies 
Data Sample 


I1 
RR 
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PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


~~..c~~ 
12-BIT, 6MHz 
CCO/CIS SIGNAL PROCESSOR 


• 
INTEGTRATED 
TRIPLE-CORRELATED 
DOUBLE 
SAMPLER 


• 
3-CHANNEL, 
6MHz COLOR MODE 


• 
OdB TO +13dB ANALOG 
PROGRAMMABLE 
GAIN AMPLIFIER 


• 
INTERNAL 
VOLTAGE 
REFERENCE 


• 
GUARANTEED 
NO MISSING CODES 


• 
+3V1+5V 
DIGITAL 
VO COMPATIBILITY 


• 
LOW POWER: 400mW (typ) 


• 
48-LEAD 
LQFP SURFACE-MOUNT 
PACKAGE 


The VSP3000 is a complete CCD/CIS 
image processor 
which operates from a single +5V supply. This com- 
plete image processor includes three Correlated Double 
Samplers 
(CDS) and Programmable 
Gain Amplifiers 
(PGA) to process CCD signal(s). 


These three channel inputs also allow Contact Image 
Sensor (CIS) input(s). 


The VSP3000 can be operated from O°C to +85°C and 
is available 
in a 48-pin LQFP package. 


InternatIonal 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 11400, Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXLine: 
(800) 548-6133 
(Us/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: (520) 889-1510 
• Immediate 
Product 
Info: 
(800) 54~132 


BURR-BROWNe 
,E3E3, 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS-PRELIMINARY 


VSP3000Y 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
12 
Bits 


SPECIFIED 
TEMPERATURE 
RANGE 
o to +85 
"C 


CONVERSION 
CHARACTERISTICS 


3-Channel 
CDS Mode 
6 
10 
Msps 


3-Channel 
CIS Mode 
6 
10 
Msps 


ANALOG 
INPUTS 
.'-" 


Full-Scale Input Range 
0.5 
3.5 
Vp-p 


Input Capacitance 
10 
pF 


Input Limits 
GND - 0.4 
Vs - 0.3 
V 


DYNAMIC 
CHARACTERISTICS 
'n 


Integral Non-Linearity 
(INL) 
±1 
±2 
LSB 


Differential 
Non-Linearity 
(DNL) 
0.3 
0.75 
LSB 


No Missing Codes 
12 
Bits 


Input-Referred 
Noise 
.~ 
0.3 
LSBs rms 


PSRR 
0.04 
% FSR 


DIGITAL 
INPUTS 
I 
.j 


Logic Family 
TTUHCT 


Convert 
Command 
Start Conversion 
Rising Edge of Convert 
Clock 


High 
Level 
Input 
Current 
(VIN = VDoo) 
10 
~ 


Low 
level 
Input 
Current 
(V1N = OV) 
10 
~ 
High Level Input Vohage 
3.5 
V 


Low 
Level 
Input 
Voltage 
1 
V 


Input Capacitance 
5 
pF 


DIGITAL 
OUTPUTS 


Logic Family 
TTUHCT 


Convert 
Command 
Start Conversion 
Straight Offset Binary 


VDRV Supply Range 
+2.7 
+5.3 
V 


Output Voltage. VDRV = +5V 


Low Level 
10L = 501tA 
+0.1 
V 


High Level 
10H = 50~A 
+4.6 
V 


Low 
Level 
10L = 1.6mA 
+0.4 
V 


High 
Level 
IOH = a.SmA 
+2.4 
V 


Output Voltage. VDRV = +3 


Low 
Level 
lOt. = 501tA 
+0.1 
V 


High 
Level 
IOH = 501tA 
+2.5 
V 


3-State 
Enable Time 
OE= 
LOW 
20 
40 
ns 


3·State Enable Time 
OE = HIGH 
2 
10 
ns 


Output Capacitance 
5 
pF 


Data Latency 
6 
Clock Cycle 


DC ACCURACY 


Zero Error 
0.8 
"IoFS 


Power Supply 
Rejection 
of Gain 
TBD 
dB 


Gain Error 
Vs + 0.25 to Vs - 0.25 
1.5 
"IoFS 


REFP 
Tolerance 
TBD 
V 


REFN 
Tolerance 
TBD 
V 


Reference 
Input Resistance 
800 
n 


Internal Vortage 
Reference 
Tolerance 
VREF = 1.0V 
TBD 
V 


Internal Voltage 
Reference 
Tolerance 
VREF = 1.5V 
TBD 
V 


POWER SUPPLY 
REQUIREMENTS 


Supply Voltage: +Vs 
Operating 
4.7 
5 
5.3 
V 


Supply Current: 
+Is 
Operating 
80 
102 
mA 


Power 
Dissipation 
Operating 
400 
510 
mW 


Thermal 
Resistance, 
8JA 
75 
CIW 
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+Vs VDRV . 
Analog Input .. 
Logic Input. 
Case Temperature .. 
Junction Temperature. 
Storage Temperature .... 


....... +6V 
.... (-D.3V) to (+Vs + O.3V) 
........ (-D.3V) to (+Vs + O.3V) 


....................... 
+100°C 


... +150°C 


. 
+150"C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!l) 
RANGE 


VSP3000Y 
48-Lead LQFP 
340 
O°C to+85°C 


DEMO BOARD ORDERING 
INFORMATION 


I 


PRODUCT 
I 
P_A_C_KA_G_E 
~ 


VSP3000Y 
DEM-VSP3000Y 
-----------------~ 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle perforrnance degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


CLP 


GNDA 


RINP 


RINN 


GNDA 


GINP 


GINN 


GNDA 


BINP 


BINN 


GNDA 


VDOA 
12 


:;; 
() 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibilityfor the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject 
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize or warrant any BURR-BROWN 
product for use in life support devices andlor systems. 
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PIN 
DESIGNATOR 
TYPE 
DESCRIPTION 
PIN 
DESIGNATOR 
TYPE 
DESCRIPTION 


1 
CLP 
01 
Clamp Enable 
25 
BO (DO) LSB 
010 
AID Outpul (Bit 0) and Register Data Port (Bil 0) 
2 
GNDA 
P 
Analog 
Ground 
26 
B1 (01) 
010 
AID Outpul (Bit 1) and Register Data Port (Bil 1) 
3 
RINP 
AI 
Red-Channel Analog Input 
27 
B2 (02) 
010 
AID Output (B" 2) and Register Data Port (Bit 2) 


4 
RINN 
AI 
Red-Channel 
Reference 
Input 
28 
B3 (03) 
010 
AID Output (Bit 3) and Register Data Port (Bit 3) 
5 
GNDA 
P 
Analog Ground 
29 
B4 (04) 
010 
AID Output (Bit 4) and Register Data Port (Bit 4) 
6 
GINP 
AI 
Green-Channel 
Analog 
Input 
30 
B5 (05) 
010 
AID Output (B" 5) and Register Data Port (Bit 5) 


7 
GINN 
AI 
Green-Channel 
Reference 
Input 
31 
B6 (06) 
010 
AID Output (Bit 6) and Register Data Port (Bit 6) 
8 
GNDA 
P 
Analog Ground 
32 
B7 (07) 
010 
AID Output (Bit 7) and Register Data Port (Bit 7) 
9 
BINP 
AI 
Blue-Channel Analog Input 
33 
B8 (AO) 
010 
AID Output (Bit 8) and Register Address (Bit 0) 


10 
BINN 
AI 
Blue-Channel 
Reference 
Input 
34 
B9 (A1) 
010 
AID Output (Bit 9) and Register Address (Bit 1) 
11 
GNDA 
P 
Analog 
Ground 
35 
B10 (A2) 
010 
AID Output (Bit 10) and Register Address (Bit 2) 
12 
VDoA 
P 
Analog Power Supply, +5V 
36 
B11 MSB 
010 
AID Output (B" 11) 
13 
STRT 
01 
Start Una Scanning 
37 
VDRV 
P 
Output Driver Voltage 
Supply 


14 
ADCCK 
01 
AID Converter Clock Input 
38 
VDoo 
P 
Digital Power Supply, +5V 
15 
CK1 
01 
Sample 
Reference 
Clock 
39 
GNDD 
P 
Digital Ground 
16 
CK2 
01 
Sample Data Clock 
40 
TPO 
AO 
AID Converter 
Input Monitor 
Pin 
17 
GNDD 
P 
Digital Ground 
41 
GNDA 
P 
Analog 
Ground 
18 
RD 
01 
Read 
Signal for Registers 
42 
VDoA 
P 
Analog Power 
Supply, +5V 
19 
WRT 
01 
Write Signal for Registers 
43 
VREF 
AID 
Reference 
Input/Output 
20 
PIS 
01 
ParalleUSerial 
Port Select. 
44 
GNDA 
P 
Analog 
Ground 


HIGH = Parallel, LOW = Serial 
45 
REFN 
AD 
Bottom Reference 
21 
SO 
01 
Serial 
Data 
Input 
46 
CM 
AD 
Common-Mode 
Voltage 
22 
SCLK 
01 
Serial 
Data Clock 
47 
REFP 
AO 
Top Reference 
23 
VDOD 
P 
Digital Power Supply, +SV 
48 
VDoA 
P 
Analog Power Supply, +5V 
24 
DE 
01 
AID Converter 
Output 
Enable 
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3 Digital-to-Analog Converters 


Burr-Brown offers a wide range of Digital-to- 
Analog CD/A)converters designed to meet critical 
requirements for industrial, audio and waveform- 
generation applications. 


Industrial instrumentation D/As with 12-, 16-, and 
18-bit resolutions are available in industry stan- 
dard pinouts. There are also new smaller size, 
lower-power 
D/As specified over the extended 
industrial temperature range, -40°C 
to +85°C. 
Dual and Quad D/As are also available in the 
product line. 
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DAC7624 and DAC7625 are new Quad, 12-Bit 
Monolithic D/A Converters with parallel inter- 
face. The DAC7624 resets to mid-scale C800H). 
The DAC7625 resets to zero-scale COOOH)' 


DAC7614 and DAC7615 are new Quad, 12-Bit 
Monolithic D/A Converters with serial interface. 
The DAC7614 
has a single buffer while the 
DAC7615 is double buffered allowing individual 
or simultaneous update, respectively, of all four 
D/A converters. 


t:; Digital-to-Analog 
Converters 


Parallel Input 
(Update 
Rate, max) 


12-BIT 
DAC667 
(250kHz) 


DAC811 
(250kHz) 


DAC80 
(250kHz) 


DAC85 
(250kHz) 


DAC813 
(166kHz) 


DAC2813 
(166kHz, Dual) 


DAC4813 
(166kHz, Quad) 


DAC2815 
(100kHz, Dual) 


DAC4815 
(100kHz, Quad) 


DAC7624 
(100kHz, Quad MDAC) 
DAC7625 
(100kHz, Quad MDAC) 


16·BIT 
DAC701 
(125kHz) 
DAC703 
(125kHz) 


DAC707 
(125kHz) 


DAC709 
(125kHz) 
DAC725 
(125kHz) 


DAC712 
(100kHz) 


DAC715 
(100kHz) 


18-BIT 
DAC729 
(125kHz) 


Serial Input 
(Update 
Rate, max) 


12-BIT 
DAC2814 
(100kHz, 
MDAC, Dual) 


DAC4814 
(100kHz, 
MDAC, Quad) 


OAC7611 
(100kHz, w/Reference) 
DAC7614 
(100kHz, Quad MDAC) 
DAC7615 
(100kHz, Quad MDAC) 


16·BIT 
DAC56 
DAC725 
DAC709 
DAC714 


(666kHz') 
(125kHz) 
(125kHz) 
(100kHz) 


18·BIT 
DSP201 
(500kHz) 


DSP202 
(500kHz, Dual) 


8·BIT 
DAC7528 
(5MHz, MDAC) 


12·BIT 
DAC7800 
(1.25MHz, MDAC) 


DAC7801 
(1.25MHz, MDAC) 


DAC7802 
(1.25MHz, MDAC) 


DAC7541 
(lMHz, 
MDAC) 
DAC8043 
(1MHz, MDAC) 
DAC7545 
(500kHz, MDAC) 


16-BIT 
DAC700 
(1MHz) 


DAC702 
(1MHz) 
DAC708 
(1MHz) 
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BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPME/ 


~m 


!product 


~DAC56 


~DAC80 


DAC667 


DAC700 


DAC701 


DAC702 


DAC703 


DAC707 


DAC708 


DAC709 


DAC712 


DAC714 


DAC715 


DAC729 


DAC725 


DAC811 


DAC813 


DAC1600 


DAC2813 


DAC2814 


DAC2815 


DAC4813 


DAC4814 


DAC4815 


Resolution 
(Bits) 


16 


12 


12 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


18 


16 


12 


12 


16 


12 


12 


12 


12 


12 


12 


Linearity 
Error 
(%FSR) 


±0.012 


±0.012 


±0.006 


±0.0015 


±0.0015 


±0.0015 


±0.0015 


±0.003 


±0.003 


±0.003 


±0.003 


±0.003 


±0.003 


±0.00075 


±0.003 


±0.006 


±0.006 


±0.003 


±0.006 


±0.012 


±0.012 


±0.012 


±0.012 


±0.012 


Settling 
Time 
(~) 
1.5' 


0.3,3' 


4 


1 


8 


1 


8 


8 


1 


8 


12 


10 


10 


5 


8 


4 


4 


S- 


6 


10 


10 


6 


10 


10 


Output 
Range 


±3V 


±1mA, 
-2mA; 
+5V, + 10V, ±5\/, ±10V 


±2.5V, 
±5V, 
±10V, 
+5V, 
+10V 


-2mA 


+10V 


±1mA 


±10V 


±10V 


±1mA,-2mA 


±5V, ± 10\/, + 10V 


±10V 


±10V 
o to 10V 


±1mA, 
-2mA; 
+5V, +10V, 
±5V, 
±10V 


±10V 


±5V, 
±10V, 
+10V 


±5V, 
±10V, 
+10V 


±10V 


±10, 
0 to 10 


+Vs -1.4V 
(max), 
-Vs 
+1.4V 
(min) 


+Vs -1.4V 
(max), 
-Vs 
+1.4V 
(min) 


±10V 


+Vs -1.4V 
(max), 
-Vs 
+1.4V 
(min) 


+Vs -1.4V 
(max), 
-Vs 
+1.4V 
(min) 


Description 


Serial 
Input, 
Flexible 
Bus 
Interface 


Industry 
Standard, 
General 
Purpose, 
Flexible 
Bus Interface 


Industry 
Standard 
Pinout, 
Flexible 
Bus 
Interface 


General 
Purpose 


General 
Purpose 


General 
Purpose 


General 
Purpose 


16-Bit 
Parallel, 
Bus 
Interface 


Serial/8-bit 
Parallel, 
Bus Interface 


Serial/8-bit 
Parallel, 
Bus Interface 


16-Bit 
Parallel, 
Bus 
Interface 


Serial 
Interface, 
Bus 
Interface 


Parallel, 
Double 
Buffered 


Very 
High 
Resolution 


Dual, 
Serial/S-bit 
Parallel, 
Bus 
Interface 


Flexible 
Bus 
Interface 


Small, 
Low Cost, 
Flexible 
Bus 
Interface 


Lowest 
Cost 


Dual, 
12-bit 
Port, 
Flexible 
Bus 
Interface 


Dual, 
Multiplying 
Serial 
Port, 
Flexible 
Bus Interface 


Dual 
Multiplying 
S-bit Port, 
Flexible 
Bus 
Interface 


QUAD, 
12-bit 
Port, 
Flexible 
Bus 
Interface 


QUAD, 
Multiplying 
Serial 
Port, 
Flexible 
Bus 
Interface 


QUAD, 
Multiplying 
S-bit Port, 
Flexible 
Bus 
Interface 
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BOLD DENOTES NEW PRODUCT 


BOLO, ITALIC DENOTES PROOUCT IN DEVELOPM 


;.... 
GENERAL PURPOSE (CONT) 
-I::l.. 


Settling 


Resolution 
Linearity 
Time 
Output 


Product 
(Bits) 
Error (%FSR) 
(~) 
Range 
Description 
DAC7611 
12 
iO.012 
10 
Oto4.096V 
Serial, w/Reference, B-pin Package 


DAC7614 
12 
iO.012 
10 
±2.5V 
Quad, Multiplying 
Serial Port, Bipolar 


DAC7615 
12 
iO.012 
10 
±2.5V 
Quad, Multiplying 
Serial Port, Unipolar 


DAC7624 
12 
iO.012 
10 
±2.5V 
Quad, Multiplying 
Parallel Port, Bipolar 


DAC7625 
12 
iO.012 
10 
±2.5V 
Quad, Multiplying 
Parallel Port, Unipolar 


DAC7528 
8 
±0.012 
0.18 
Oto 1mA 
Dual Multiplying DAC, Flexible Bus Interface 


DAC7541A 
12 
±0.012 
1 
Oto 1mA 
Industry Standard, Bus Interface 


DAC7545 
12 
±0.012 
2 
Oto 1mA 
Industry Standard w/Latch, Bus Interface 


DAC7800 
12 
±0.012 
0.8 
Oto 1mA 
Octal, Serial Interface, with Bus Interface 


DAC7801 
12 
±0.012 
0.8 
Oto 1mA 
8-bit Port Interface, with Bus Interface 


DAC7802 
12 
±0.012 
0.8 
oto 1mA 
12-bit Port Interface, with Bus Interface 


DAC8043 
12 
±0.012 
0.25' 
Oto 1mA 
Single w/Bus, with Bus Interface 


Product 


DSP201 
DSP202 


Resolution 
(Bits) 


18 
18 


Linearity 
Error 
(%FSR) 


±0.006 
±0.006 


Comments 


DSP-Compatible Digital Interface, Single 
DSP-Compatible Digital Interface, Dual 


Output 
Range (V) 


±3 
±3 


• DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


BURR - BROWN® 
IElElI 


Monolithic 16-Bit Resolution 
DIGITAL-TO-ANALOG CONVERTER 


• 
COMPLETE 
DIA CONVERTER: 


Internal 
Voltage 
Reference 


±3V Output 
Operational 
Amplifier 


Pinout 
Allows 
lOUT(±1.0mA) 
Option 


No external 
components 
required 


.0.012% 
LINEARITY 
ERROR 
MAX 


• 
12-BIT 
MONOTONICITY 
GUARANTEED 
OVER O°C TO +70°C 


• 
±5V TO ±12V 
POWER 
SUPPLY 


• 
SETTLING 
TIME: VOUT= 1.5~s; 


lOUT= 350ns 


• 
SERIAL 
DATA 
INPUT: 
Binary 
Two's 


Complement 


• 
16-PIN PLASTIC 
DIP AND SOIC 


The 
DAC56 
is a complete 
16-bit monolithic 
D/A 
converter. 
Completely 
self-contained 
with a stable, 


low noise, internal zener voltage reference; high-speed 
current switches; a resistor ladder network; and a low 
noise 
output 
operational 
amplifier 
all on a single 
monolithic 
chip. The DAC56 
operates 
over a wide 
power supply range from ±5V to ±I2V. 


Differential 
linearity 
error 
(DLE) 
is guaranteed 
to 
meet specifications 
without external adjustment. How- 
ever, provisions 
for an externally 
adjustable 
circuit 
controlling 
the MSB error, the differential 
linearity 
error at bipolar zero, makes the DLE at BPZ essen- 
tially zero and provides for high system performance. 
The IN 
amplifier 
stage includes 
an output 
current 


limiting circuit to protect both amplifier and load from 
excessive current. Thjs assures the user ofhjgh 
system 


reliability. 


• 
PROCESS 
CONTROL 


• 
ATE PIN ELECTRONICS 
LEVEL 
SETTING 


• 
CLOSED-LOOP 
SERVO-CONTROL 


• 
AUTO-CALIBRATION 
CIRCUIT 
FOR AID 
BOARDS 


• 
UP-GRADE 
REPLACEMENT 
FOR 
MULTIPLYING 
DIA 


• 
X-Y PLOTTER 


• 
DSP PROCESSOR 
BOARDS 


A high-speed 
interface is capable of clocking 
in data 
at a rate of IOMHz max, and its interface 
logic con- 
tains a serial data clock (input), serial data (input) and 
latch-enable 
(input). Serial data is clocked MSB first 
into a 16-bit register 
and then latched 
into a 16-bit 
parallel register. 


The DAC56 is packaged 
in a I6-pin plastic DIP and 
16-pin sore. 
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SPECIFICATIONS 


DAC56 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT 


Resolution 
16 
Bits 


Digital Input Level: 
(1) VtH 
+2.4 
+Vl 
V 
Vil 
0 
+0.8 
V 


IIH· Vt = +2.7V 
+1 
~A 


IlL· VI = +OAV 
-50 
~ 


Input Clock Frequency 
10 
MHz 


ACCURACY 


Integral Linearity Error 
±0.012 
%01 FSR(3) 


Differential 
Linearity Error 
±0.024 
% of FSR 
Gain Error 
±1.5 
% of FSR 


Bipolar Zero 
Error 
±O.5 
% of FSR 


Monotonicity 
aOCta +70°C 
12 
Bits 


TEMPERATURE 
DRIFT 
aOCto +70°C 
Gain Drift 
±GO 
ppm of FSRf'C 


Bipolar Zero Drift 
±20 
ppm of FSR?C 


Linearity Drift 
±0.012 
% of FSR 


Differential linearity Drift 
±O.024 
% of FSR 


POWER SUPPLY SENSITIVITY 
±Vs = ±Vl = ±5VDC 
Gain 
±0.0045 
%ofFSRJOfoV 


Bipolar Zero 
±0.0015 
0/0 of FSRI%V 


SETTLING 
TIME 
to ±O.OO6% of FSR 


Voltage Output 
6V Step 
1.5 
~s 
1LSB 
1 
~s 
Current Output 
1mA Step 
10 to 100n Load 
350 
ns 
1kQ Loadl3) 
350 
ns 


Slew Rate 
12 
V!~s 


ANALOG 
OUTPUT 


Voltage 
Output Configuration 


Bipolar Range 
±2.66 
±3.0 
±3.34 
V 
Output Current 
±8 
mA 
Output Impedance 
0.1 
n 
Short Circuit Duration 
Indefinite to Common 
Current Output Configuration 
Bipolar Range 
±1 
mA 


Output Impedance 
1.2 
kn 


WARMUP 
TIME 
1 
min 


POWER SUPPLY 
REQUIREMENTS!') 
Supply Voltage 
+Vs and +Vl 
+4.75 
+5.00 
+13.2 
V 
-Vs 
and-Vl 
-4.75 
-5.00 
-13.2 
V 
Supply Drain (No Load) 


+V (+Vs and +Vl = +SV) 
+10 
+17 
mA 
-V (-Vs and -Vl = -5V) 
-25 
-35 
mA 
+V (+Vs and +Vl = +12V) 
+12 
mA 


-V (-Vs and -Vl = -12V) 
-27 
mA 


Power Dissipation 


Vs and Vl = ±5V 
175 
260 
mW 
Vs and Vl = ±12V 
466 
mW 


TEMPERATURE 
RANGE 


Specification 
0 
70 
·C 
Storage 
-60 
100 
·C 


NOTES: 
(1) Logic input levels are TTL-/CMOS-compatible. 
(2) FSR means full-scale 
range and is equivalent 
to 6V (±3V) 
for DAC56 
in the Your mode. (3) Measured 
with an active clamp to provide a low impedance 
for approximately 
200ns. 
(4) All specifications 
assume 
+Vs connected 
to +Vl and -Vs 
connected 
to -Vl. 
If supplies 


are connected 
separately, 
-Vl 
must not be more negative 
than -Vs 
to assure proper operation. 
No similar restriction applies to the value of +Vl with respect to +Vs. 
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-5V 
l~FV 


PIN 
NAME 
FUNCTION 


1 
-Vs 
Analog Negative Supply 
2 
lCOM 
Logic Common 


3 
+VL 
Logic Positive Supply 
4 
NC 
No Connection 


5 
ClK 
Clock Input 
6 
lE 
Latch Enable Input 
7 
DATA 
Serial Data Input 
8 
-VL 
Logic Negative Supply 
9 
Your 
Voltage Output 


10 
RF 
Feedback 
Resistor 


11 
SJ 
Summing Junction 


12 
ACOM 
Analog Common 


13 
lOUT 
Current Output 


14 
MSB ADJ 
MSB Adjustment 
Terminal 


15 
TRIM 
MSB Trim-pot Terminal 


16 
+Vs 
Analog Positive Supply 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBERI') 


DAC56P 
16-Pin Plastic DIP 
180 
DAC56U 
16·Pin SOIC 
211 


NOTES: 


~ 
= Analog Common 


DC Supply Voltage.. 
. 
±15VDC 


Input Logic Voltage.. 
. 
-1V 
to +VS/+VL 
Power Dissipation 
850mW 
Operating Temperature 
-25°C 
to +70°C 
Storage Temperature 
-aO°C to +100°C 


Lead Temperature 
(soldering, 
10s).. 
. +300°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 
be handled 
and stored 
using 
appropriate 
ESD protection 
methods. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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DAC80P 


Monolithic 
12-Bit 
DIGITAL- TO-ANALOG 
CONVERTERS 


• 
INDUSTRY 
STANDARD 
PINOUT 


• 
FULL ±10V SWING WITH Vcc = ±12VDC 


• 
DIGITAL 
INPUTS ARE TTL- AND 
CMOS-COMPATIBLE 


• 
GUARANTEED 
SPECIFICATIONS 
WITH 


±12V AND ±15V SUPPLIES 


• 
±1I2LSB 
MAXIMUM 
NONLINEARITY: 


Occ to +70cC 


• 
SETTLING 
TIME: 4JlS max to ±o.01% 
of 
Full Scale 


• 
GUARANTEED 
MONOTONICITY: 
ocC to +70cC 


• 
TWO PACKAGE 
OPTIONS: 
Hermetic 
side- 


brazed 
ceramic 
and low-cost 
molded 
plastic 


This monolithic 
digital-to-analog 
converter is pin-for- 
pin equivalent 
to the industry 
standard 
DAC80 
first 
introduced 
by Burr-Brown. 
Its single-chip 
design in- 
cludes 
the output 
amplifier 
and provides 
a highly 


stable reference 
capable of supplying up to 2.5mA to 


an external 
load without degradation 
of D/A perfor- 
mance. 


This converter 
uses proven circuit techniques 
to pro- 


vide accurate and reliable performance 
over tempera- 
ture and power supply variations. 
The use of a buried 
zener 
diode 
as the basis 
for the internal 
reference 


contributes 
to the high stability and low noise of the 
device. Advanced methods of laser trimming result in 
precision output current and output amplifier feedback 


resistors, 
as well as low integral and differential 
lin- 
earity 
errors. 
Innovative 
circuit 
design 
enables 
the 
DAC80 to operate at supply voltages as low as ±II.4V 
with no loss in performance 
or accuracy 
over any 
range of output voltage. The lower power dissipation 
of this 
118-mil 
by 
I21-mil 
chip 
results 
in higher 
reliability 
and greater long term stability. 


Burr-Brown 
has further enhanced the reliability of the 
monolithic DAC80 by offering a hermetic, side-brazed, 
ceramic 
package. 
In addition, 
ease of use has been 
enhanced 
by eliminating 
the need for a +5V logic 
power supply. 


For applications 
requiring 
both 
reliability 
and low 
cost, the DAC80P in a molded plastic package offers 
the same electrical 
performance 
over temperature 
as 
the ceramic 
model. 
The DAC80P 
is available 
with 


voltage output only. 


For designs that require a wider temperature 
range, see 
Burr-Brown 
models DAC85H 
and DAC87H. 


12-611 


Resistor 
Ladder 
Network 
and 
Current 
Switches 


Offset 
Adjustment 


---+Supply 
----Supply 
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SPECIFICATIONS 


DAC80 


PARAMETER 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT 
a. 


Resolution 
12 
Bits 
0 


Logic Levels (O"C to +70"C)('): 
CO 


V,H (Logic "1") 
+2 
+16.5 
VDC 
0 
V'L (Logic "0") 
0 
+0.8 
VDC 
I'H (V'N = +2.4V) 
+20 
llA 
CO 


III (V'N = +O.4V) 
-180 
llA 
0 


ACCURACY 
(at +25"(;) 
e( 
Linearity Error 
±1/4 
±112 
LSB 
C 
Differential Linearity Error 
±112 
±314 
LSB 
Gain Error(2) 
±0.1 
±0.3 
% 


Offset Error(2) 
±0.05 
±0.15 
o,'oot 
FSR{3) 
.!J 
DRIFT (O'C to +70'C)(') 
Total Bipolar Drift (includes gain, offset, and linearity drifts) 
±10 
±25 
ppm of FSRf'C 
Total 
Error Over DoC to +70°C(S) 


Unipolar 
±0.06 
±0.15 
% of FSR 
en 
Bipolar 
±0.06 
±0.12 
% of FSR 
a: 
Gain: Including Internal Reference 
±10 
±30 
ppmf'C 


Excluding Internal Reference 
±5 
±10 
ppmf'C 
W 


Unipolar Offset 
±1 
±3 
ppm of FSR/"C 
~ 
Bipolar Offset 
±7 
±15 
ppm of FSRf'C 
a: 
Differential Linearity oDe to +70°C 
±112 
±314 
LSB 
Linearity Error oDe to +70°C 
±1/4 
±112 
LSB 
W 


Monotonicity 
Guaranteed 
0 
+70 
'C 
> 


CONVERSION 
SPEED, VOUTModels 
Z 


Settling Time to ±O.Ot % of FSR 
0 
For FSR Change (2kn " 500pF Load) 
0 
with 10kn Feedback 
3 
4 
~s 


with 5kn Feedback 
2 
3 
~s 
" 


For 1LSB Change 
1 
~ 
Slew Rate 
10 
VI~ 
0 


CONVERSION 
SPEED, lOUTModels 
...J 


Settling Time to ±O.Ol % of FSR 
e( 
For FSR change: 1on to lOon 
Load 
300 
ns 
Z 
1kQ Load 
1 
~s 


ANALOG 
OUTPUT, VOUTModels 
e( 
I 
Ranges 
±2.5, ±5, ±1 0, +5, +10 
V 
0 
Output Current(6) 
±5 
mA 
Output Impedance (DC) 
0.05 
n 
~ 


Short Circuit to Common, Duration(7) 
Indefinite 
I 
...J 


ANALOG 
OUTPUT, lOUTModels 


~ 


Ranges: Bipolar 
±0.96 
±1.0 
±1.04 
mA 
Unipolar 
-1.96 
-2.0 
-2.04 
mA 
Output Impendance: 
Bipolar 
2.6 
3.2 
3.7 
kQ 
" 


Unipolar 
4.6 
6.6 
8.6 
kQ 
C 
Compliance 
-2.5 
+2.5 
V 


REFERENCE 
VOLTAGE 
OUTPUT 
+6.23 
+6.30 
+6.37 
V 


External Current (constant load) 
2.5 
mA 
Drift vs Temperature 
±10 
±20 
ppml"C 
Output Impedance 
1 
n 


POWER SUPPLY SENSITIVITY 
Vcc = ±12VDC or±15VDC 
±0.002 
±0.006 
% FSA/%Vcc 


POWER SUPPLY 
REQUIREMENTS 


±Vcc 
±11.4 
±16.5 
VDC 
Supply Drain (no load): +Vcc 
8 
12 
mA 


-Vcc 
15 
20 
mA 
Power Dissipation (Vcc =±15VDC) 
345 
480 
mW 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
'C 
Operating 
-25 
+85 
"C 
Storage: Plastic 01P 
-60 
+100 
"C 
Ceramic DIP 
-65 
+150 
"C 


NOTES: (1) Aeferto "Logic Input Compatibility" section. (2) Adjustable to zero with external trim potentiometer. 
(3) FSA means full scale range and is 20Vfor±1 OVrange, 


10V for ±5V range for VOUTmodels; 2mA for lOUTmodels. (4) To maintain drift spec, internal feedback resistors must be used. (5) Includes the effects of gain, offset 
and linearity drift. Gain and offset errors externally adjusted to zero at +25°C. (6) For ±Vcc less than ±12VDC, limit output current load to ±2.5mA to maintain ±1 OVfull 
scale output voltage swing. For output range of ±5V or less, the output current is ±5mA over entire ±Vcc range. (7) Short circuit current is 40mA, max. 
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FUNCTIONAL 
DIAGRAM 
AND PIN ASSIGNMENTS 


+Vcc to Common 
OV to +18V 


-Vcc to Common. 
. 
OVto -18 
Digital Data Inputs to Common 
-1V to +18V 


Reference Output to Common. 
. 
±Vcc 


Reference Input to Common 
±Vce 


Bipolar Offset to Common.. 
. 
±VCC 


10V Range A to Common .. 
. 
±Vcc 


20V Range R to Common .. 
. 
±Vcc 


External Voltage to DAC Output 
-5V to +5V 


Lead Temperature 
(soldering, 
10s) 
+300°C 
Max Junction Temperature 
165°C 


Thermal Resistance, 
8JA: Plastic DIP 
100°CIW 
Ceramic DIP 
65°CIW 


Stresses 
above those listed 
under "Absolute 
Maximum 
Ratings" 
may 
cause permanent 
damage 
to the device. 
Exposure 
to absolute 
maxi- 
mum conditions 
for extended 
periods 
may affect 
device 
reliability. 


PRODUCT 
PACKAGE 
OUTPUT 


DACBO-CBH 
Ceramic DIP 
Current 
DACBOZ-CBH 
Ceramic DIP 
Current 
DACBO-CBI-V 
Ceramic DIP 
Voltage 


DAC80Z-CBI-V 
Ceramic DIP 
Voltage 


DACBOP-CBI-V 
Plastic DIP 
Voltage 


BURN-IN SCREENING 
OPTION 


BURN-IN TEMP_ 


PRODUCT 
PACKAGE 
(160h~') 


DACBO-CBI-V-BI 
Ceramic DIP 
+125°C 


DACBOP-CBI-V-BI 
Plastic DIP 
+125°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


DACBOP 
24-Pin Plastic DIP 
167 


DACBO 
24-Pin Ceramic DIP 
125 


BURN-IN 
SCREENING 


Bum-in 
screening 
is an option 
available 
for the models 


indicated 
in the Ordering 
Information 
table_ Bum-in 
dura- 
tion is 160 hours at the maximum 
specified grade operating 


temperature 
(or equivalent 
combination 
of time and tem- 
perature)_ 


All units are tested after bum-in to ensure that grade speci- 
fications 
are met. To order bum-in, 
add "-BIn 
to the base 


model number. 
A 
ELECTROSTATIC 
JJ».. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD_ Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage_ 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more suscepti ble to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no responsibility for the use of this 
information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change without notice. No patent rights or licenses to any of the circuits described 


herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURA·BROWN 
product for use in life support devices aOO'or systems. 


BURR 
- BROWNe 


Burr-Brown Ie Data Book 
11:31:31 


BURR - BROWN® 
IElElI 


Microprocessor-Compati 
ble 
12-BIT DIGITAL-TO-ANALOG CONVERTER 


• 
±3/4LSB 
MAX NONLINEARITY 
OVER 
TEMPERATURE 


• 
MONOTONICITY 
GUARANTEED 
OVER 
TEMPERATURE 


• 
MICROCOMPUTER 
INTERFACE: 
Double-Buffered 
Latch 


• 
VOLTAGE 
OUTPUT: 
±10V, ±5V, +10V 
With ±12V to ±15V Supplies 


• 
LOW POWER 
DISSIPATION: 
345mW 
typ 


• 
PIN COMPATIBLE 
WITH AD667 


The DAC667 
is a complete 
monolithic 
integrated 
cir- 
cuit microprocessor-compatible 
l2-bit 
digital-to-ana- 


log converter. It includes a precision voltage reference, 
microcomputer 
interface logic, double-buffered 
latch, 


and a 12-bit D/A 
converter 
with 
a voltage 
output 
amplifier. 
Fast current 
switches 
and a laser-trimmed 
thin-film 
resistor 
network 
provide 
a highly 
accurate 
and fast D/A converter. 


A double-buffered 
latch facilitates microcomputer 
inter- 
facing to 4-, 8-, 12-, or 16-bit data buses. The input 
buffer latch holds the l2-bit data until it is transferred 
to an internal 12-bit D/A converter latch, giving precise 
timing control over an analog output change. 


The DAC667 
is specified 
to ±II2LSB 
maximum 
lin- 
earity 
error 
at +25°C. 
The 
DAC667 
is guaranteed 
monotonic 
over the specification 
temperature 
range. 
The DAC667 
is available 
in 28-pin, 0.6" wide plastic 
DIP package. 


10Y Span 


Summing 
Junction 


International 
AlrporllndustTlal 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520)7~111t • TWJ.: 910-952·1111 


Internet: 
http://www.burr-brown.comf 
• FAXUne: 
(800) 
54&-6133 
(USlCanada 
Onty) 
• Cab~: BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• 
Immediate 
Produellnfo: 
(800) 
548-6132 


BURR 
- BROWN_ 


IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


DAC667JP 


PARAMETER 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUTS 


Resolution 
12 
Bits 


Logic Levels (TIL 
Compatible, 
T MIN 
to T MAX)(lj 


V'H (Logic 1) 
+2 
+5.5 
V 


V" (Logic 0) 
0 
+0.8 
V 


I'H (VIH = 5.5V) 
3 
10 
IJ.A 


I'L (V" = 0.8V) 
1 
5 
~A 


ACCURACY 
Linearity 
Error at +25°C 
±1/4 
±1/2 
LSB 
TA = TM1N to TMAX 
±1/2 
±314 
LSB 
Differential 
Linearity Error at +25°C 
±1/2 
±314 
LSB 
TA = TM1N to TMAX 
Monotonicity 
Guaranteed 
LSB 
Gain 
Error<2) 
±O.1 
±O.2 
% of FSR(3) 


Unipolar Offset Error(2) 
±1 
±2 
LSB 
Bipolar Zero(2) 
±O.05 
±O.1 
% of FSR 


DRIFT 
Differential 
Linearity 
±2 
ppm of FSR/oC 
Gain (Full Scale). TA = +25°C to TMIN or T MAX 
±5 
±30 
ppm of FSR/oC 
Unipolar Offset, 
TA = +25°C to T MIN or T MAX 
±1 
±3 
ppm of FSRfOC 


Bipolar Zero, TA = +25°C 
to T MIN or TMAX 
±5 
±10 
ppm of FSRfOC 


CONVERSION 
SPEED 


Settling Time to ±0.01% 
of FSR for FSR Change (2killl 
500pF Load, CF = 0) 


With 10kil 
Feedback 
3 
4 
~s 


Wilh 5kn 
Feedback 
2 
3 
~s 
For LSB Change 
2 
~s 
Slew Rate 
8 
V/~s 


ANALOG 
OUTPUT 
Ranges(4) 
±2.5, ±5, ±10, +5, +10 
V 
Output Current 
±5 
mA 
Oulput 
Impedance 
(DC) 
0.05 
n 
Short Circuit Current 
40 
mA 


REFERENCE 
OUTPUT 
9.9 
10 
10.1 
V 


External Current 
0.1 
1 
mA 


POWER SUPPLY 
SENSITIVITY 
Vcc = +11.4 to +16.5VDC 
5 
10 
ppm of FS/% 


V•• = -11.4 
to -16.5VDC 
5 
10 
ppm of FS/% 


POWER SUPPLY 
REQUIREMENTS 
Rated Voltages 
±12, ±15 
V 


Range(4j 
±11.4 
±16.5 
V 
Supply Current 


+11.4 to +16.5VDC 
14 
17 
mA 


-11.4 
to -16.5VDC 
9 
12 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
°C 
Operating 
-40 
+85 
°C 
Storage 
-1l5 
+125 
°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-SROWN* 


Burr-Brown Ie Data Book 
'1313' 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 
Vcc to Power Ground.. 
. 
QV to +18V 
Vee to Power Ground .. 
. 
OV to -18V 
Digital Inputs (Pins 11-15, 
17-28) 
to Power Ground.. 
. 
-1V to +7V 


Ref In to Reference 
Ground.. 
. 
±12V 


Bipolar Offset to Reference 
Ground. 
. 
±12V 
10V Span Resistor to Reference 
Ground.. 
. 
±12V 
20V Span Resistor to Reference 
Ground .. 
. 
±24V 
Ref Out, Vour (Pins 6, 9) 
Indefinite Short to Power Ground, 
Momentary 
Short To Vcc 
........................ 
1000mW 


SYM80L 
PARAMETER 
MIN 
TYP 
MAX 
UNITS 


toe 
Data Valid to End 01 CS 
50 
- 
- 
ns 


tAc 
Address Valid to End of CS 
100 
- 
- 
ns 
tcp 
Cs Pulse Width 
100 
- 
- 
ns 
tOH 
Data Hold Time 
0 
- 
- 
ns 


ISETT 
Output Voltage Settling Time 
- 
2 
4 
~s 


All models, TA = +25°C, Vcc = +12V or +15V, Vee = -12V or-15V. 


_A2_-_AO * 
t 


AC 3~_ 
rr==tDC~ 


=DB=1=1-=D=Bo======*~ 
1¥ 
-Cs--~\-\-t 
tCPTtoH 


iU~;.N~ 
------- 
Burr-Brown 
Ie Data Book 


This integrated circuit can be damaged by ESD, Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions, 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure, Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


GAINTC, 
max 
(ppm/'C) 


±30 


PACKAGE 
DRAWING 
NUMBERI') 


215 


~~. 
_tA_C-_lJ 
--------r- tcp 
-----~---- 


cs 
1 
f 


.....--- 
tSETT 
~~ 
__ 1_ 


_O_ut_p_ut 
/" 
±l/tB 


BURR - BROWN® 
1E3E31 
DAC701 
DAC702 
DAC703 


Monolithic 
16-Bit 
DIGITAL- TO-ANALOG 
CONVERTERS 


• 
VOUT AND 
lOUT MODELS 


• 
HIGH ACCURACY: 
Linearity 
Error ±O.0015% of FSR max 


Differential 
Linearity 
Error ±O.003% of FSR 
max 


The 
DAC70X 
family 
comprise 
of complete 
16-bit 
digital-to-analog 
converters 
that includes 
a precision 
buried-zener 
voltage reference 
and a low-noise, 
fast- 


settling 
output 
operational 
amplifier 
(voltage 
output 
models), all on one small monolithic chip. A combina- 
tion of current-switch 
design techniques 
accomplishes 


not only 15-bit monotonicity 
over the entire specified 
temperature 
range, 
but also 
a maximum 
end-point 
linearity error of ±O.OOI5% of full-scale 
range. Total 
full-scale gain drift is limited to ±lOppml°C 
maximum 


(LH and CH grades). 


• 
MONOTONIC 
(at 15 bits) OVER FULL 
SPECIFICATION 
TEMPERATURE 
RANGE 


• 
PIN-COMPATIBLE 
WITH DAC70, 
DAC71 , 


DAC72 


• 
DUAL-IN-L1NE 
PLASTIC 
AND HERMETIC 
CERAMIC 
AND SOIC 


Digital 
inputs are complementary 
binary coded 
and 
are TIL-, 
LSTIL-, 
54174C- and 54174HC-compatible 


over the entire 
temperature 
range. 
Outputs 
of 0 to 
+IOV, ±IOV, 0 to -2mA, 
and ±ImA 
are available. 


These DIA converters are packaged in hermetic 24-pin 
ceramic side-brazed 
or molded plastic. The DIP-pack- 
aged parts are pin-compatible 
with the voltage 
and 
current 
output DAC71 
and DACn model families. 
The DAC702 is also pin-compatible 
with the DAC70 
model family. In addition, the DAC703 is offered in a 
24-pin SOIC package for surface mount applications. 


Digital1 
Inputs 


16-61t 
Ladder 
Resistor 
Network 


And 
Current 
Switches 
-- 
Gain Adjust 


-- 
+Vcc 


-- 
-Vcc 


-- 
VDD 


BURR - BROWNe 
113131 


DAC702l703J 
DAC7011702l703K 
DAC7011702l703B, 
S 
DAC7011702l703L, 
C 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


DIGITAL 
INPUT 


Resolution 
16 
* 
* 
* 
Bits 
Digital Inputs (1) 


V,H 
+2.4 
+Vcc 
* 
* 
* 
* 
* 
* 
V 


V" 
-1.0 
+0.8 
* 
* 
* 
* 
* 
* 
V 


IIHI VI = +2.7V 
+40 
* 
* 
* 
~A 


IlL' VI = +O.4V 
-{l.35 
-{l.5 
* 
* 
* 
* 


::: 
* 
mA 


TRANSFER 
CHARACTERISTICS 


ACCURACyl') 
Linearity Error<"j 
±O.OO15 
±0.006 
* 
±0.OO3 
* 
* 
±0.00075 
±0.OO15 
% of FSR(3) 


Differential Linearity 
Effor<") 
±0.OO3 
±0.012 
* 
±O.OO6 
* 
* 
±0.OO15 
±O.OO3 
%ofFSR 
Differential Linearity 
Error at Bipolar Zero 
(DAC702l703)14) 
±0.003 
±0.OO6 
±0.OO15 
±0.OO3 
* 
* 


%ofFSR 
Gain 
Error(5) 
±0.07 
±0.30 
* 
±0.15 
±O.05 
±0.10 
,. 
* 


% 


Zero 
Erfor<s. 6) 
±O.05 
±0.10 
* 
* 
* 
* 
* 
* 


%ofFSR 
Monotonicity 
Over Spec. 
Temp Range 
13 
14 
* 
15 
Bits 


DRIFT (over specification 
temperature 
range) 


Total Error Over 


Temperature 
Range 
(all models)17) 
±0.08 
* 


±0.15 
±O.05 
±0.10 
* 


:I: 
% of FSR 
Total Full Scale Drift: 
DAC701 
±10 
* 
±30 
±8.5 
±18 
±6 
±13 
ppm of FSRrC 
DAC7021703 
±10 
* 
±25 
±7 
±15 
* 
* 
ppm of FSRrC 
Gain Drift (all models) 
±10 
±30 
* 
±25 
±7 
±15 
±5 
±10 
ppm/"C 
Zero Drift: 


DAC701 
±2.5 
±5 
±1.5 
±3 
* 
* 
ppm of FSRrC 
DAC7021703 
±5 
±15 
* 


±12 
±4 
±10 
±2.5 
±5 
ppm of FSRrC 
Differential Linearity 


Over 
Temp.(4) 
±0.012 
+0.009, 
* 
+0.006, 
% of FSR 


-{l.006 
-{l.003 


Linearity Error 
Over Tamp. (4) 
±0.012 
±0.006 
* 
±O.OO3 
%ofFSR 


SETTLING 
TIME (to 
±O.OO3% of FSR)(8) 


DAC7011703 (VOUT Models) 


Full Scale Step, 21ill Load 
4 
.,. 
8 
:I: 
::: 
* 
* 
~s 
1LSB Step at 


Worst-Case 
Code(9) 
2.5 
* 
',' 
:I: 
~s 
Slew Rate 
10 
* 
:I: 
* 
VI~ 
DAC702 (Ioun Models) 
Full Scale Step (2mA), 


10 to 1()()Q Load 
350 
:;: 
1000 
:I: 
* 


:I: 
* 


ns 
1kn Load 
1 
* 


3 
',' 
* 
* 
* 
~ 


OUTPUT 


VOLTAGE 
OUTPUT 


MODELS 
DAC701 (CSB Code) 
010+10 
* 
V 


DAC703 (COB Code) 
±10 
* 
* 
* 
V 
Output Current 
±5 
* 
* 
* 


mA 
Output Impedance 
0.15 
* 
* 
* 
n 
Short Circuit to 
Common Duration 
Indefinite 
* 
* 
* 
CURRENT OUTPUT 


MODELS 
DAC702 (COB Code)11.) 
±1 
<- 
* 
* 
mA 
Output Impedance(10) 
2.45 
* 
* 
* 


kQ 


Compliance 
Voltage 
±2.5 
* 
* 
* 
V 


BURR-BROWN_ 
I~~I 
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SPECIFICATIONS 
(CONT) 


DAC702l703J 
DAC7011702l703K 
DAC7011702l703B, 
S 
DAC7011702l703L, 
C 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


REFERENCE 
VOLTAGE 


Voltage 
+6.3 
+6.0 
+6.3 
+6.6 
+6.24 
+6.3 
+6.36 
* 
* 
* 
V 


Source Current Available 
for External Loads 
+2.5 
+1.5 
* 
* 
* 
* 
* 


mA 
Temperature 
Coefficient 
±10 
* 
±25 
* 
±15 
* 
* 


ppm/"C 


Short Circuit to Common 
Duration 
Indefinite 
* 
* 
* 


POWER SUPPLY 
REQUIREMENTS 


Voltage: +Vcc 
13.5 
15 
16.5 
* 
* 
* 
* 
* 
* 
* 
* 
* 


V 


-Vcc 
13.5 
15 
16.5 
* 
* 
* 
* 
* 
* 
* 
* 
* 


V 
Voo 
+4.5 
+5 
+16.5 
* 
* 
* 
* 
* 
* 
* 
* 
* 


V 
Current (No Load): 
DAC702 


(lOUT Models) 


+Vcc 
+10 
+25 
* 
* 
* 
* 
* 
* 


mA 
-Vec 
-13 
-25 
* 
* 
* 
* 
* 
* 


mA 
Voo 
+4 
+8 
* 
* 
* 
* 
* 
* 


mA 
DAC7011703 
(Vour Models) 


+Vcc 
+16 
+30 
* 
* 
* 
* 
* 
* 


mA 
-Vcc 
-18 
~O 
* 
* 
* 
* 
* 
* 


mA 
Voo 
+4 
+8 
* 
* 
* 
* 
* 
* 
mA 
Power Dissipation: 
(Voo = +5.0V)(I1) 


DAC702 
365 
* 


790 
* 


630 
* 
* 


mW 
DAC7011703 
530 
* 


940 
* 


780 
* 
* 


mW 
Power Supply Rejection: 


+Vcc 
±0.0015 
±0.OO6 
* 
* 
* 
±0.OO3 
* 
* 


% of FSR/OfoVcc 
-Vcc 
±0.OO15 
±0.006 
* 
* 
* 
±0.OO3 
* 
* 
% of FSR/%Vcc 


Voo 
±O.OOOl 
±O.OOl 
* 
* 
* 
* 
* 
* 
%01 FSRI"kVoo 


TEMPERATURE 
RANGE 


Specification: 
B, C Grades 
-25 
+85 
* 
* 


·C 
S Grades 
-55 
+125 
·C 
J, K, L Grades 
0 
+70 
* 
* 


0 
+70 
·C 


Storage: Ceramic 
--60 
+150 
* 
* 
* 
* 


·C 


Plastic, SOIC 
--60 
+100 
:(. 
* 


·C 


* Specification 
same as model to the left. 


NOTES: (1) Digital inputs are TIL, 
LSTTL, 54174C, 54n4HC, 
and 54f74HTC 
compatible 
over the operating voltage range of Voo = +5V to +15V and over the specified 
temperature 
range. The input switching threshold remains at the TTL threshold of 1.4V over the supply range of Voo = +5V to +15V. As logic "0" and logic "1 


M inputs vary over 
OVto +0.8V and +2.4V to +1OV respectively, the change in the D/A converter output voltage will not exceed ±O.0015% of FSR for the LH and CH grades, ±0.003% of FSR for 
the BH grade and ±0.006% of FSR for the KG grade. (2) DAC702 (current-output 
models) is specified and tested with an external output operational amplifier connected using 
the internal feedback resistor in all parameters except settling time. (3) FSR means full-scale range and is 20V for the ±t OV range (DAC703), 
10V for the 0 to +1OV range 
(DAC701). FSR is 2mA for the ±1 mA range (DAC702). (4) ±0.OO15% of full-scale range is equivalent to 1LSB in 15-bit resolution. ±0.OO3% of full-scale range is equivalent to 
1LSB in 14-bit resolution. ±0.006% 
of full-scale 
range is equivalent to 1LSB in 13·bit resolution. 
(5) Adjustable 
to zero with external trim potentiometer. 
Adjusting the gain 
potentiometer 
rotates the transfer function around the zero point. (6) Error at input code FFFFH for DAC701, 7FFFH for DAC702 and DAC703. (7) With gain and zero errors 


adjusted to zero at +25°C. (8) Maximum represents the 3alimit. 
Not 100% tested for this parameter. (9) At the major carry, 7FFFH to 8000H and 8000H to 7FFFH. (10) Tolerance 


on output impedance and output current is ±30%. (11) Power dissipation is an additional40mW 
when Voo is operated at +15V. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no 


responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change without notice. 


No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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ALL PACKAGES 


PIN # 
DAC702 
DAC701f703 


1 
Bit 1 (MSB) 
Bit 1 (MSB) 
2 
Bit 2 
Bit 2 
3 
Bit 3 
Bit 3 
4 
Bit4 
Bit 4 


5 
Bit 5 
Bit 5 
6 
Bit 6 
Bit 6 
7 
Bit7 
Bit 7 
8 
Bit 8 
Bit 8 
9 
Bit 9 
Bit 9 
10 
Bit 10 
Bit 10 
11 
Bit 11 
Bit 11 
12 
Bit 12 
Bit 12 
13 
Bit 13 
Bit 13 
14 
Bit 14 
Bit 14 
15 
Bit 15 
Bit 15 
16 
Bit 16 (LSB) 
Bit 16 (LSB) 


17 
RFEEDBACK 
Your 


18 
VDD 
VDD 


19 
-Vcc 
-Vcc 


20 
Common 
Common 
21 
lOUT 
Summing 
Junction 
(Zero Adjust) 
22 
Gain Adjust 
Gain 
Adjust 
23 
+Vcc 
+Vcc 


24 
+6.3V 
Reference 
Output 
+6.3V Reference Output 


•~UEi;.Ne 
------- 
Burr-Brown 
Ie Data Book 


+ 


::r:: 
(2) 


NOTES: 
(1) 
Can 
be tied 
to +Vcc 
instead 
of having 


separate 
Vea supply. (2) Decoupling 
capacitors 
are 


O.l~F 
to 1.0~F. (3) Potentiometers 
are 
10kn 
to 


100kU. (4) 5kU (DAC701). 10kU (DAC702f703). 


+Vcc 
to Common 
av, +18V 


-Vccto 
Common 
av, -18V 


Vaa 
to Common 
_, 
av, 
+18V 


Digital Data Inputs to Common 
-1V, 
+18V 
Reference Out to Common 
Indefinite Short to Common 
External Voltage Applied tD RF (DAC702).. 
.. ±18V 


External Voltage Applied to D/A Output (DAC701f703) 
-5V to +5V 


VOUT 
(DAC701f703) 
Indefinite Short to Common 


Power Dissipation 
1W 
Storage Temperature 
-6DOC to +15DoC 


Lead Temperature 
(soldering. 
105) 
300°C 


NOTE; (1) Stresses above those listed under ~Absolute Maximum Ratings" 
may cause permanent damage to the device. Exposure to absolute maximum 
conditions for extended periods may affect device reliability. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle perfonnance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications . 


For Immediate Assistance, Contact YourLocal Salesperson 


PACKAGE/ORDERING 
INFORMATION 


LINEARITY 
GAIN 


PACKAGE 
ERROR, MAX 
DRIFT, 


DRAWING 
OUTPUT 
TEMPERATURE 
AT+25°C 
MAX 


PRODUCT 
PACKAGE 
NUMBER(') 
CONFIGURATION 
RANGE 
(%ofFSR) 
(ppmI"C) 


DAC703JP 
24-Pin Plaslic DIP 
167 
±lmA,±10V 
QOCto 
+70°C 
±O.OO6 
±30 
DAC703KP 
24-Pin Plastic DIP 
167 
±lmA,±10V 
O°Cto +70°C 
±O.OO3 
±25 


DAC701KH 
24·Pin Ceramic DIP 
165 
010 -2mA, 
0 to +10V 
O°Cto +70°C 
±O.OO3 
±25 
DAC702KH 
24-Pin 
Ceramic 
DIP 
165 
±lmA,±10V 
QOCto +70°C 
±O.OO3 
±25 
DAC703KH 
24-Pin 
Ceramic 
DIP 
165 
±lmA,±10V 
O°C to +70°C 
±O.OO3 
±25 


DAC701BH 
24-Pin Ceramic DIP 
165 
o to -2mA, 
0 to +10V 
-25°C to +65°C 
±O.OO3 
±15 
DAC702BH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
-25°C to +65°C 
±O.OO3 
±15 


DAC703BH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
-25°C 
to +85°C 
±O.OO3 
±15 


DAC701LH 
24-Pin Ceramic DIP 
165 
o to-2mA, 
0 10+10V 
O°C to +70°C 
±O.OO15 
±10 
DAC702LH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
O°Cto +70°C 
±O.OO15 
±10 
DAC703LH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
O°Cto +70°C 
±O.OOI5 
±10 


DAC701CH 
24-Pin Ceramic DIP 
165 
Oto-2mA,Oto+l0V 
-25°C 
to +85°C 
±O.OOI5 
±10 
DAC702CH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
-25°C 
to +85°C 
±O.OOI5 
±10 
DAC703CH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
-25°C 
to +85°C 
±O.OOI5 
±10 


DAC701SH 
24-Pin Ceramic DIP 
165 
o to -2mA, 
0 to +10V 
-55°C 
to +125°C 
±O.OO3 
±15 
DAC702SH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
-55°C 
to +125°C 
±O.OO3 
±15 
DAC703SH 
24-Pin Ceramic DIP 
165 
±lmA,±10V 
-55°C 
to +125°C 
±O.OO3 
±15 


DAC703JU 
24-Pin SOIC 
239 
±10V 
OQCto +70°C 
±O.OO6 
±30 
DAC703KU 
24-Pin SOIC 
239 
±10V 
QOCto 
+70°C 
±O.OO3 
±25 
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DAC707 


DAC708,709 


Microprocessor-Compatible 
16-BIT DIGITAL-TO-ANALOG CONVERTERS 


FEATURES 


• 
TWO-CHIP 
CONSTRUCTION 


• 
HIGH-SPEED 
16-BIT PARALLEL, 
8-BIT 
(BYTE) 
PARALLEL, 
AND SERIAL 
INPUT 
MODES 


• 
DOUBLE-BUFFERED 
INPUT REGISTER 
CONFIGURATION 


• 
VOUT AND 
lOUT MODELS 


The DAC70S and DAC709 
are 16-bit converters 
de- 
signed to interface to an S-bit microprocessor 
bus. 16- 
bit data is loaded in two successive 
S-bit bytes into 
parallel S-bit latches before being transferred 
into the 


D/A latch. The DAC70S and DAC709 are current and 
voltage output models respectively 
and are in 24-pin 


hermetic DIPs. Input coding is Binary Two's Comple- 
ment (bipolar) 
or Unipolar Straight Binary (unipolar, 


when an external 
logic inverter 
is used to invert the 
MSB). 
In addition, 
the DAC70Sn09 
can be loaded 


serially (MSB first). 


The DAC707 
is designed to interface to a l6-bit bus. 


8-Bit 
(DAC708, 
709) 
or 
16-Bit (DAC707) 


Latch Enables! 
{ 


Mode Select 


CLEAR 
WRiTE 


CHIP SELECT 


• 
HIGH ACCURACY: 
Linearity 
Error ±O.003% of FSR max 
Differential 
Linearity 
Error ±O.006% of FSR 
max 


• 
MONOTONIC 
(TO 14 BITS) OVER 
SPECIFIED 
TEMPERATURE 
RANGE 


• 
HERMETICALLY 
SEALED 


• 
LOW COST PLASTIC 
VERSIONS 
AVAILABLE 
(DAC707JP/KP) 


Data is written into a l6-bit latch and subsequently 
the 


D/A 
latch. The DAC707 
has bipolar 
voltage 
output 
and input coding is Binary Two's Complement 
(BTC). 


All models have Write and Clear control lines as well 
as input latch enable lines. In addition, 
DAC70S and 
DAC709 have Chip Select control lines. In the bipolar 
mode, the Clear input sets the D/A latch to give zero 
voltage or current output. They are all 14-bit accurate 
and are complete with reference, and for the DAC707, 
and DAC709, 
a voltage output amplifier. 
All models 
are available with an optional 
bum-in screening. 


16-Bit 
DIA 
Con· 
verter 


Summing Junction (708, 709) 


10V Range (708, 709) 


BURR·SROWNe 
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For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


DAC7071708l709KH, 
DAC70717081 
DAC707JP 
DAC707KP 
709BH, SH 


PRODUCT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


DIGITAL 
INPUT 
I 
I 
16 
I 
I 


Resolution 
Bits 


Bipolar Input Code (all models) 
Binary Two's Complement 
Unipolar Input Codelll 
(DAC7081709 only) 
Unipolar Straight Binary 
Logic levels(2): 
V1H 
+2.0 
+5.5 
V 
VIL 
-1.0 
+0.8 
V 


I'H (V, = +2.7V) 
1 
~A 


III (V, = +0.4V) 
1 
~A 


TRANSFER 
CHARACTERISTICS 


ACCURACyl'1 
Linearity Error 
±0.OO3 
±0.006 
±0.OO15 
±0.OO3 
%ofFSR(oi) 


Differential Linearity Erro~SI 
±0.0045 
±0.012 
±0.OO3 
±0.006 
%ofFSR 
at Bipolar 
Zero(5, 6) 
±0.OO3 
±0.OO6 
±0.OO15 
±0.OO3 
% of FSR 


Gain Errorl7) 
±0.07 
±0.30 
±0.15 
±0.05 
±0.10 
% 


Zero Error(7) 
±0.05 
±0.1 
% of FSR 


Monotonicity 
Over Spec Temp Range 
13 
14 
14 
Bits 
Power Supply Sensitivity: +Vcc, -Vcc 
±0.OO15 
±0.006 
±0.OO3 
%of 
FSRI"kVcc 


Voo 
±O.OOOl 
±O.OOl 
% of FSR/%VOD 


DRIFT (Over Spec Temp Rangel'l) 
Total Error Over Temp Range(S) 
±0.08 
±0.15 
±0.10 
% of FSR 
Total Full Scale Drift 
±10 
±25 
±15 
ppm of FSRI"C 
Gain Drift 
±10 
±30 
±25 
±7 
±15 
ppm/"C 
Zero Drift: Unipolar (DAC7081709 only) 
±2.5 
±5 
±1.5 
±3 
ppm of FSRI"C 
Bipolar (all models) 
±5 
±15 
±12 
±4 
±10 
ppm of FSRI"C 
Differential Linearity Over Temp(S) 
±0.012 
+0.009, 
-D.006 
%ofFSR 


Linearity Error Over Temp(5) 
±0.012 
±O.OO6 
%ofFSR 


SETTLING 
TIME (to ±0.OO3% of FSR)I'I 


Voltage Output Models 


Full Scale Step (2kl1load) 
4 
8 
8 
~s 


1LSB Step at Worst Case Code(10j 
2.5 
4 
4 
~s 
Slew Rate 
10 
VI~s 
Current Output Models 
Full Scale Step (2mA): 10 to lOOl1 Load 
350 
ns 
1kl1 Load 
1 
~s 


OUTPUT 


VOLTAGE 
OUTPUT MODELS 


Output Voltage Range 
DAC709: Unipolar (USB Code) 
010+10 
V 


Bipolar (BTC Code) 
±5,±10 
V 


DAC707 Bipolar (BTC Code) 
±10 
V 
Output Current 
±5 
mA 
Output Impedance 
0.15 
l1 
Short Circuit to Common Duration 
Indefinite 


CURRENT OUTPUT MODELS 
Output Current Range (±30% typ) 


DAC708: Unipolar (USB Code) 
Oto-2 
mA 


Bipolar (BTC Code) 
±1 
mA 


Unipolar Output Impedance (±30% typ) 
4.0 
kl1 
Bipolar Output Impedance 
(±30% typ) 
2.45 
kl1 


Compliance 
Voltage 
±2.5 
V 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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ELECTRICAL 
(CO NT) 


At TA = +25°C, Vec 
= ±15V, Voo = +SV, and atter a to-minute warm-up, unless otherwise 
noted. 


DAC70moen09KH, 
DAC70m081 
en 
DAC707JP 
DAC707KP 
709BH, SH 
0 
PRODUCT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 
•••••• 


POWER SUPPLY 
REQUIREMENTS 
cO 
Voltage <all models): +Vex; 
+13.5 
+15 
+16.5 
V 
0 
-Vex; 
-13.5 
-15 
-16.5 
. 
V 
•••••• 


Voo 
+4.5 
+5 
+5.5 
V 
Current (No Load, +15V Supplies) 
r-: 
Currenl Output Models: +Vex; 
+10 
+25 
mA 
0 
-Vex; 
-13 
-25 
mA 
•••••• 


Voo 
+5 
+10 
mA 
0 
Voltage Oulput Models: +Vex; 
+16 
+30 
mA 
<C 
-Vex; 
-18 
-30 
mA 
Voo 
+5 
+10 
mA 
C 


Power Dissipation 
(±15V 
supplies) 


3~ 


Current Output Models 
370 
800 
mW 
Vottage Output Models 
535 
950 
mW 


TEMPERATURE 
RANGE 


Specification: 
BH Grades 
-25 
+85 
·C 
en 
JP, KP, KH Grades 
0 
+70 
·C 
a: 
SH Grades 
-55 
+125 
·C 
Storage: 
Ceramic 
~5 
+150 
~5 
+150 
·C 
W 


Plastic 
~O 
+100 
·C 
I- 


"Specification 
same 
as for models in column to the left. 


NOTES: (1) MSB must be invertedextemallypriorto 
DAC70en09 
input. (2) Digital inputs are TIL, LSTIL, 54n4C, 54n4HC 
and54n4HTC 
compatible overthespecified 
temperature 
range. (3) DAC708 
(current-output 
models) 
are specified and tested with an external output operational 
amplifier connected 
using the internal feedback 
resistor in all tests. (4) FSR means Full SCale Range. 
For example. for±10V 
output, FSR = 20V. (5) ±O.OO15% of Full Scale Range is equal 101 LSB in 16-bit resolution, 


±O.OO3% of Full Scale Range 
is equal to 1 LSB in 15-bit resolution. ±O.OO6% of Full Scale Range is equal to 1 LSB in 14-bit resolution. 
(6) Error at input code ooaoH. 


(For unipolar connection 
on DAC708n09, 
the MSB must be inverted externally prior to D/A input.) (7) Adjustable 
to zero with external trim potentiometer. 
Adjusting the 
gain potentiometer 
rotates the transfer function around the bipolar zero point. (8) With gain and zero errors adjusted to zero at +25°C. 
(9) Maximum 
represents 
the 30 


limit. Not 100% tested for this parameter. 
(10) The bipolar worst-case 
code change is FFFFH to OOOOH and OOOOH to FFFFH. 
For unipolar (DAC7081709 
only) it is 7FFFH 
to 8000H and 8000H to 7FFFH• 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


DAC707JP 
28-Pin Plastic DBL Wide DIP 
215 
DAC707KP 
28-Pin Plastic DBL Wide DIP 
215 


DAC707BH 
28LD Side Brazed 
149 
Hermetic 
Dip 
DAC707KH 
28LD Side Brazed 
t49 
Hermelic DIP 
DAC707SH 
28LD Side Brazed 
149 
Hermetic DIP 


DAC708BH 
24LD Side Brazed 
165 
Hermetic 
DIP 
DAC708KH 
24LD Side Brazed 
165 
Hermetic 
DIP 
DAC708SH 
24LD Side Brazed 
t65 
Hermetic 
DIP 


DAC709BH 
24LD Side Brazed 
165 
Hermetic DIP 
DAC709KH 
24LD Side Brazed 
165 
Hermetic DIP 
DAC709SH 
24LD Side Brazed 
165 
Hermetic DIP 
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Voo to COMMON... 
. 
OV, +15V 
+Vex; to COMMON 
. 
OV, +t8V 
-Vex; to COMMON 
OV, -18V 
Digital Data Inputs to COMMON. 
. 
-o.5V, 
Voo +0.5 


DC Current 
any input 
±10mA 
Reference 
Out to COMMON 
.. Indefinite Short to COMMON 
Vour (DAC707, 
DAC709) 
Indefinite Short to COMMON 
External Voltage Applied to RF (pin 13 or 14, DAC708) 
±18V 


External Voltage Applied to D/A Oulput 
(pin " DAC707; pin 14, DAC709) 
. 
±5V 
Power 
Dissipation 
.. 
1000mW 
Storage 
Temperature 
~O°C 
to +150°C 
Lead Temperature 
(soldering, 
10s) 
300·C 


Stresses 
above 
those 
listed 
under 
-Absolute 
Maximum 
Ratings- 
may 
cause 
permanent 
damage 
to the device. 
Exposure 
to absolute 
maximum 
conditions 
for extended 
periods 
may affect device 
reliability. 


#- 
ELECTROSTATIC 


B1& DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage 
can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


For Immediate Assistance, Contact Your Local Salesperson 


ORDERING 
INFORMATION 


TEMPERATURE 
INPUT 
OUTPUT 


PRODUCT 
RANGE 
CONFIGURATION 
CONFIGURATION 


DAC707JP 
O'C to +70'C 
16-bitport 
±10Voutput 
DAC707JP·Blll) 
O'C to +70'C 
16-bitport 
±10Voutput 
DAC707KP 
O'Cto 
+70'C 
16-bitport 
±10Voutput 
DAC707Kp·Btl'1 
OOCto+70°C 
16-bit port 
±10Voutput 
DAC707KH 
O'C to +70'C 
16-bitport 
±10Voutput 
DAC707KH·BII') 
O'C to +70'C 
16-bitport 
±10Voutput 
DAC707BH 
-25'C 
to +85'C 
16-bitport 
±10Voutput 
DAC707BH·Bllll 
-25'C 
to +85'C 
16-bitport 
±10Voutput 
DAC707SH 
-55'C 
to +125'C 
16-bit port 
±10Voutput 
DAC707SH·Blll) 
-55'C 
to +125'C 
16-bit port 
±10Voutput 


DAC708KH 
aoc to +70°C 
8-bit port 
±lmA 
output 
DAC708BH 
-25'C 
to +85'C 
8-bit port 
±lmA 
output 
DAC708SH 
-55'C 
to +125'C 
8-bit port 
±lmA 
output 


DAC709KH 
(JOCto +70'C 
8-bit port 
±10Voutput 
DAC709BH 
-25°C 
to +85°C 
8-bit port 
±10Voutput 
DAC709SH 
-55°C 
to +125°C 
8-bitport 
±10Voutput 


16-Bit 
Ladder 


Resistor 
Network 


and 
Current 
Switche 


COMect for bipolar operation. 


yComect 
forlOVrange. 


~n_. 
Leave 
pin 13 open for 20V 
range. 


Regista, 
{ 
Enable 


Unes 


'- 
DAC709 
: 
_ 


Only 


{ 


(M58) 
015 
Digital 
Inputs 
01' 
NOTES: 
(1) Potentiometers 
are lOkn 
to l00kU. 


(2) Oecoupling 
capcitors are 0.1 ~F to 1.0 •..•F. 


(3) Bypass. 
O.OO22IJF to O.OlLJF. 


DAC707 
Pin 
DAC7081709 


DESIGNATOR 
DESCRIPTION 
, 
DESIGNATOR 
DESCRIPTION 


Vour 
Voltage output for DAC707 (±10V) 
1 
A, 
Latch enable for D/A latch (Active low) 


Voo 
Logic supply (+5V) 
2 
Ao 
Latch enable for "low byte" input (Active low). When 
both Ao and A1 are logic ·0·, the serial input mode is 


selected 
and the serial input is enabled. 


DCOM 
Digital common 
3 
A, 
Latch enable for "high byte" inpuf (Active low). When 


both Ao and A1 are logic ·0·, the serial input mooe is 
selected 
and the serial input is enabled. 


ACOM 
Analog 
common 
4 
07 (015) 
Input for data bit 7 if enabling 
low byfe (LB) latch or 
dafa bit 15 if enabling the high byte (HB) iatch. 


SJ 
Summing 
junction of the Internal output ap amp for the 
5 
06 (014) 
Input for data bit 6 if enabling 
LB lafch or data bit 14 if 
DAC707. Offset adjust arcuit 
is connected 
to the 
enabling the HB latch. 


summing junction 
of the output amplifier. 
Refer fo Block 
Diagram. 


GA 
Gain adjust pin. Refer to Connection 
Diagram 
for gain 
6 
05 (013) 
Data bil 5 (LB) or data bit 13 (HB) 


adjust circuit. 


Wee 
Positive supply voltage (+15V) 
7 
04 (012) 
Data bit 4 (LB) or data bit 12 (HB) 


-Vee 
Negative 
supply voltage (-15V) 
8 
03 (011) 
Data bit 3 (LB) or data bit 11 (HB) 


CLR 
Clear 
line. Sets the input latch to zero and sets the D/A 
9 
02 (010) 
Data bit 2 (LB) or data bit 10 (HB) 
latch to the Input code that gives bipolar zero on the 
D/A output (Active low) 


WR 
Write control line (Active low) 
10 
01 (09) 
Data bit 1 (LB) or data bit 9 (HB) 
- 
Enable for D/A converter 
latch (Active low) 
DO (D8)/SI 
Data bit 0 (LB) or data bit 8 (HB). Serial input when 
A, 
11 


serial mode is selected. 


A;; 
Enable for input latch (Active low) 
12 
DCOM 
Digital common 


015 (MSB) 
Dala bit 15 (Most Significant 
Bit) 
13 
R'2 
Feedback 
resistor for internal or external 
operational 
amplifier. 
Connect 
to pin 14 when 
a 10V output range 
is desired. 
Leave 
open for a 20V 
output range. 


014 
Dala bit 14 
14 
Vour 
Voltage output for DAC709 
or feedback 
resistor for 
RFt (DAC708) 
use with an external 
output op amp for the DAC70B. 


Refer to Connection 
Diagram 
for connection 
of 
external op amp to DAC708. 


013 
Data bil13 
15 
ACOM 
Analog common 
012 
Data bit 12 
16 
SJ (DAC709) 
Summing 
junction of the internal output op amp for the 
tour (DAC708) 
DAC709, or the currenl output for the DAC708. 
Refer 
to Connection 
Diagram 
for connection 
of external 
op 
amp to DAC708. 


011 
Data bit 11 
17 
BPO 
Bipolar offset. Connect 
to pin 16 when operating 
in the 


bipolar mode. 
Leave 
open for unipolar 
mode. 


010 
Data bit 10 
18 
GA 
Gain adjust pin 
09 
Data bit 9 
19 
+Vee 
Posilive supply voltage (+15V) 
08 
Data bit 8 
20 
-Vee 
Negative supply voltage (-15V) 
07 
Data bil 7 
21 
CLR 
Clear line. Sets the high and low byte input regisfers 


to zero and, for bipolar operation, 
sets the D/A register 
to the input code that gives bipolar zero on the DlA 
output. (In the unipolar 
mode, invert Ihe MSB prior to 
Ihe D/A.) 


06 
Data bit 6 
22 
WR 
Write control line 


05 
Dala bit 5 
23 
CS 
Chip select control line 
04 
Data bit 4 
24 
Voo 
Logic supply (+5V) 
03 
Data bit 3 
25 
No pin 


02 
Dala bit 2 
26 
No pin 
(The DAC708 and DAC709 are in 24-pin packages) 


01 
Data bit 1 
27 
No pin 


00 (LSB) 
Data bit 0 (Least Significant 
Bil) 
28 
No pin 
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16-BIT DIGITAL-TO-ANALOG CONVERTER 
With 16-Bit Bus Interface 


• 
HIGH-SPEED 
16-BIT PARALLEL 
DOUBLE- 
BUFFERED 
INTERFACE 


• 
VOLTAGE 
OUTPUT: 
±10V 


• 
13-,14-, 
AND 15-BIT LINEARITY 
GRADES 


• 
16-BIT MONOTONIC 
OVER 
TEMPERATURE 
(L GRADE) 


• 
POWER DISSIPATION: 
600mW 
max 


• 
GAIN AND OFFSET ADJUST: 
Convenient 
for Auto-Cal 
D/A Converters 


• 
28-LEAD 
DIP AND SOIC PACKAGES 


DAC712 is a complete l6-bitresolution 
D/A converter 
with 16 bits of monotonicity 
over temperature. 


DAC712 
has a precision 
+10V temperature 
compen- 
sated voltage 
reference, 
±lOV 
output 
amplifier 
and 
16-bit port bus interface. 


The digital interface is fast, 60ns minimum write pulse 
width, is double-buffered 
and has a CLEAR function 
that resets the analog output to bipolar zero. 


GAIN and OFFSET adjustment inputs are arranged so 
that they 
can be easily 
trimmed 
by external 
D/A 
converters 
as well as by potentiometers. 


DAC712 
is available 
in two linearity 
error perfor- 
mance grades: ±4LSB and ±2LSB and three differen- 
tiallinearity 
grades: ±4LSB, ±2LSB, and ±ILSB. 
The 
DAC712 
is specified 
at power 
supply 
voltages 
of 
±12V and ±15V. 


DAC712 is packaged in a 28-pin 0.3" wide plastic DIP 
and 
in 
a 28-lead 
wide-body 
plastic 
SOlC. 
The 
DAC712P, V, PB, VB, PC, VC are specified over the 
--40°C to +85°C temperature range and the DAC712PK, 
VK, PL, VL are specified 
over the O°C to +70°C 
range. 


BURR-BROWN~ 
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SPECIFICATIONS 


DAC712P, 
U 
DAC712PB, 
UB 
I 
DAC712PC, 
UC 


PARAMETER 
I 
MIN 
TYP 
MAX 
MIN 
I 
TYP 
I 
MAX 
I 
MIN 
I 
TYP 
I 
MAX 
UNITS 


INPUT 


RESOLUTION 
16 
* 
* 
Bits 


DIGITAL INPUTS 
Binary ~WO'S com1plement 
Input Code 
* 
* 
N 
Logic 
Levels(1j 
,... 
V'H 
+2.0 
+Vcc-1.4 
* 
* 
* 
* 
V 
•••••• 


VIL 
0 
+0.8 
., 
* 
* 
* 
V 
0 
I'H (V, = +2.7V) 
±10 
* 
* 
lJA 


III (V, = +O.4V) 
±10 
* 
* 
lJA 
« 
TRANSFER 
CHARACTERISTICS 
C 
ACCURACY 
Linearity Error 
±4 
±2 
±2 
LSB 


j 


TMIN to TMAX 
±8 
±4 
±2 
'LSB 
3 
Differential Linearity Error 
±4 
±2 
±1 
LSB 


T MIN to TMAX 
±8 
±4 
±2 
LSB 
Monotonicity 
Over Temp 
13 
14 
15 
Bits 
en 
Gain 
Error(3) 
±0.1 
±O.l 
* 


% 


T MIN to TMAX 
±0.2 
±O.15 
* 


% 
a: 
Bipolar 
Zero 
Error(3) 
±0.1 
* 
* 


% FSR(2j 
W 
±20 
* 
* 
mV 
•••• 
TMIN to TMAX 
±0.2 
±0.15 
* 


%FSR 
a: 
±40 
±30 
* 
mV 
Power Supply Sensitivity Of Full Scale: 
±0.003 
* 


-> 
% FSR/Ofo Vec 
W 


±30 
* 
* 
ppm FSR/% Vcc > 
DYNAMIC 
PERFORMANCE 
Z 
Settling Time (to ±0.003%FSR, 
5kn 
II 500pF Load)"1 
0 
20V Output Step 
6 
* 
10 
:;: 
* 
1'5 
0 
1 LSB Output SteplS) 
4 
* 
* 
1'5 
Output Slew Rate 
10 
* 
* 
VII'S 
CJ 
Total Harmonic Distortion + Noise 
OdB, 1001 Hz, Is = 100kHz 
0.005 
* 
* 


% 
0 
-20dB, 
1001 Hz, Is = 100kHz 
0.03 
* 
* 


% 
..J 


-60dB, 
1001 Hz, Is = 100kHz 
3.0 
* 
* 


% 
« 
SINAD 
Z 
1001 Hz, Is = 100kHz 
87 
* 
* 
dB 
Digital Feedthrough(5j 
2 
* 
* 
nV-s 
« 
Digital-la-Analog 
Glitch Impulse(5) 
15 
* 
* 
nV-s 
I 


Output Noise Voltage (Includes Reference) 
120 
* 
* 
nWv'Hz 
0 


ANALOG 
OUTPUT 
•••• 


Output Voltage Range 
I..J 
+Vcc, -Vcc 
= ±11.4V 
±10 
* 
* 
V 


~ 


Output Current 
±5 
* 
* 
mA 
Output Impedance 
0.1 
* 
* 


Q 


Short Circuit to ACOM, Duration 
Indefinite 
* 
* 
CJ 
REFERENCE 
VOLTAGE 
C 
Voltage 
+9.975 
+10.000 
+10.025 
* 
* 
* 
* 
* 
* 
V 
TMIN to TMAX 
+9.960 
+10.040 
* 
* 
* 
* 
V 
Output Resistance 
1 
* 
* 
Q 
Source Current 
2 
* 
* 
mA 
Short Circuit to ACOM, Duration 
Indefinite 
* 
* 
POWER SUPPLY 
REQUIREMENTS 


Voltage: +Vcc 
+11.4 
+15 
+16.5 
* 
* 
* 
* 
* 
* 
V 


-Vcc 
-11.4 
-15 
-16.5 
* 
* 
* 
* 
* 
* 
V 
Current (No Load, ±15V Supplies) 
+Vcc 
13 
15 
* 
* 
* 
* 
mA 
-Vcc 
22 
25 
* 
* 
* 
* 
mA 
Power Dissipation(6) 
525 
600 
* 
* 
* 
* 
mW 


TEMPERATURE 
RANGES 
Specification 
All Grades 
-40 
+85 
* 
* 
* 
* 


°C 
Storage 
-60 
+150 
* 
* 
* 
* 


°C 
Thermal Coefficient 
6JA 
DIP Package 
75 
* 
* 


°elW 
SOIC Package 
75 
* 
* 


°CIW 
* Specifications 
same as DAC712P, U. 


NOTES: (1) Digital inputs are ITL and +5V CMOS compatible over the specification temperature 
range. (2) FSR means Full Scale Range. For example, for a ±1 OVoutput, 
FSR = 20V. (3) Errors externally adjustable to zero. (4) Maximum represents the 30"limit. Not 100% tested forthis parameter. (5) Forthe worst case code changes: FFFFHEX 
to OOOOHEX 
and OOOOHEX 
to FFFFHEX'These are Binary Two's Complement 
(BTC) codes. (6) Typical supply voltages times maximum currents. 


BURR-BROWNo!I 
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SPECIFICATIONS 


DAC712PK, 
UK 
DAC712PL, 
UL 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
I 
TYP 
I 
MAX 
I 
UNITS 


INPUT 


RESOLUTION 
16 
I 
* 


Bits 


DIGITAL 
INPUTS 


Bina~ Two's complement 
Input Code 
* 
Logic Levels(1) 


V,H 
+2.0 
+Vcc - 1.4 
* 
* 
V 
VIL 
0 
+0.8 
* 
* 
V 


I'H (V, = +2.7V) 
±10 
* 
~ 


III (V, = +0.4V) 
±10 
'" 
~ 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Linearity Error 
±2 
±2 
LSB 
TM1N to TMAX 
±2 
±2 
LSB 
Differential 
Linearity 
Error 
±2 
±1 
LSB 
TM1N to TMAX 
±2 
±1 
LSB 


Monotonicity 
Over Temp 
15 
16 
Bits 


Gain 
Error(3) 
±0.1 
:;: 
% 


TM1N 
to TMAX 
±D.15 
±0.02 
% 


Bipolar Zero Error(3) 
±0.1 
* 


% FSR(2) 


±20 
±0.15 
mV 
TMIN to TMAX 
±D.15 
±0.15 
% FSR 


±30 
±0.15 
mV 


Power Supply Sensitivity 
of Full Scale 
±D.003 
:;: 
%FSR/% Vcc 
±30 
* 


ppm 
FSRf<'/o 
V cc 


DYNAMIC 
PERFORMANCE 


Settling Time (to ±0.003%FSR, 
5kQ II 500pF Load)") 


20V Output Step 
6 
10 
* 


10 
,,5 
1LSB OUlpu! Slep'S) 
4 
* 


,,5 
Output Slew Rate 
10 
:;: 
V/"s 


Total Harmonic 
Distortion + Noise 
OdB, 1001 Hz, Is = 100kHz 
0.005 
* 


% 


-2OdB, 
1001 Hz, Is = 100kHz 
0.03 
* 
% 


-BOdB, 1001Hz, 15 = 100kHz 
3.0 
* 
% 


SINAD 
1001 Hz, 15 = 100kHz 
87 
* 
dB 
Digital Feedthrough(5) 
2 
:;: 
nV-s 


Digital-Io-Analog 
Glitch 
Impulse(5) 
15 
:;: 
nV-s 
Output Noise Voltage (includes reference) 
120 
* 


nVl,JHZ 


ANALOG 
OUTPUT 


Output Voltage Range 
+vcc• -Vce = ±11.4V 
±10 
* 
V 
Output Current 
±5 
* 


mA 
Output Impedance 
0.1 
:;: 
Q 
Short Circuit to ACOM, Duration 
Indefinite 
* 
REFERENCE 
VOLTAGE 


Voltage 
+9.975 
+10.000 
+10.025 
* 
* 
* 
V 
TMIN to TMA)( 
+9.960 
+10.040 
* 
* 


V 
Output Resistance 
1 
* 


Q 
Source Current 
2 
:I: 
mA 
Short Circuit to ACOM, Duration 
Indefinite 
* 
POWER SUPPLY 
REQUIREMENTS 


Voltage: +Vcc 
+11.4 
+15 
+16.5 
* 
* 
* 
V 


-Vee 
-11.4 
-15 
-16.5 
* 
* 
* 
V 
Currenl 
(No Load, ±15V Supplies) 
+Vee 
13 
15 
* 
* 


mA 


-Vee 
22 
25 
* 
* 
mA 


Power Dissipation(S) 
525 
600 
* 


mW 


TEMPERATURE 
RANGES 


Specification 
All Grades 
0 
+70 
* 
* 
'C 


Storage 
-£0 
+150 
* 
* 


'C 
Thermal Coefficient, 
6JA 


DIP Package 
7S 
* 


'C/W 
SOIC Package 
75 
* 


'C/w 
* Specifications 
same as DAC712PK, 
UK. 


NOTES: (1) Digital inputs are TIL 
and +5V CMOS compatible over the specification 
temperature 
range. (2) FSR means Full Scale Range. For example, for a ±10V 
output, FSR = 20V. (3) Errors extemally adjustable to zero. (4) Maximum represents the 30 limit. Not 100% tested for this parameter. (5) For the worst case code changes: 
FFFFHEXto OOOOHEX 
and OOOOHEX 
to FFFFHEX·These are Binary Two's Complement 
(BTC) codes. (6) Typical supply voltages times maximum currents. 
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+Vcc to COMMON. 
. 
OV. +17V 
-Vcc 
to COMMON 
OV. -17V 


+Vcc to -Vec... 
34V 
Digital Inputs to COMMON 
-lV 
to +Vcc -{).7V 


External Voltage Applied to SPO and Range Resistors 
±Vcc 
VAEFOUT 
Indefinite 
Short to COMMON 
VOUT 
Indefinite Short to COMMON 
Power Dissipation. 
. 
750mW 
Storage Temperature 
-60°C to +150°C 
Lead Temperature 
(soldering, 
105).. 
. 
+300°C 


NOTE: Stresses above those listed under ''Absolute Maximum Ratings" may 
cause permanent 
damage to the device. Exposure to absolute maximum 


conditions for extended periods may affect device reliability. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


DAC712P 
Plastic DIP 
246 


DAC712U 
Plastic SOIC 
217 


DAC712PB 
Plastic DIP 
246 
DAC712UB 
Plastic SOIC 
217 


DAC712PK 
Plastic DIP 
246 
DAC712UK 
Plastic SOIC 
217 
DAC712PL 
Plastic DIP 
246 
DAC712UL 
Plastic SOIC 
217 
DAC712PC 
Plastic DIP 
246 
DAC712UC 
Plastic SOIC 
217 


LINEARITY 
DIFFERENTIAL 
TEMPERATURE 
ERROR MAX 
LINEARITY 
ERROR 
PRODUCT 
RANGE 
at +25°C 
MAX at +25°C 


DAC712P 
-40°C 
to +85°C 
±4LSB 
±4LSB 


DAC712U 
-40°C 
to +85°C 
±4LSB 
±4LSB 


DAC712PB 
-40°C 
to +B5°C 
±2LSB 
±2LSB 


DAC712UB 
-40°C 
to +85°C 
±2LSB 
±2LSB 
DAC712PK 
O°C to +70°C 
±2LSB 
±2LSB 


DAC712UK 
O°C to +70°C 
±2LSB 
±2LSB 


DAC712PL 
O°C to +70°C 
±2LSB 
±1LSB 


DAC712UL 
O°C to +70°C 
±2LSB 
±1LSB 
DAC712PC 
-40°C 
to +85°C 
±2LSB 
±1LSB 


DAC712UC 
-40°C 
to +B5°C 
±2LSB 
±1LSB 


BURR 
- BROWNe 


IE:lE:lI 
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A;"A;~I 
'AW-r'''/ 
-.ow-I 
I 


00-015 
~ 
I 
~ 


--'OH-- 


\\\ 


TA = -40°C 
to +85°C, +Vcc = +12V or +15V, -Vcc 
= -12V 
or-15V. 


SYMBOL 
PARAMETER 
MIN 
MAX 
UNITS 


tow 
Data Valid to End of WR 
50 
ns 


tAW 
A;;. A, Valid to End of WR 
50 
ns 
tAH 
A;;. A, Hold atter End of WR 
10 
ns 
tOH 
Data Hold atter end of WR 
10 
ns 
twp(l) 
Write Pulse Width 
50 
ns 
lep 
CLEAR Pulse Width 
200 
ns 


An 
A, 
WR 
CLR 
DESCRIPTION 


0 
1 
1~O~1 
1 
Load Input Latch 
1 
0 
1~O~1 
1 
Load DI A Latch 
1 
1 
1~O~1 
1 
No Change 
0 
0 
0 
1 
Latches Transparent 
X 
X 
1 
1 
No Change 
X 
X 
X 
0 
Reset D/A Latch 


A 
ELECTROSTATIC 
J.lIa. DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
fonnancedegradation 
to complete device failure. Burr-Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle perfonnance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published 
speci- 
fications. 


For Immediate Assistance, Contact Your Local Salesperson 


PIN DESCRIPTIONS 


DCOM 
28 
LSB DO 


ACOM 
01 


VOUT 
02 


Offset Adjust 
03 


VAEFOUT 
04 


Gain Adjust 
05 


+Vcc 
06 


DAC712 
-Vec 
07 


CLR 
08 


WR 
09 


A, 
010 


A, 
011 


015 MSB 
012 


014 
14 
15 
013 


PIN 
LABEL 
DESCRIPTION 


1 
DCOM 
Power Supply return for digital currents. 
2 
ACOM 
Analog Supply Return. 
3 
Your 
±10V D/A Output. 


4 
Off Adj 
Offset Adjust (Bipolar). 


5 
VREF OUT 
Voltage Reference 
Output. 
6 
Gain Adj 
Gain Adjust. 


7 
+Vee 
+12V to +15V Supply. 
8 
-Vec 
-12V 
to -15V 
Supply. 
9 
CLR 
CLEAR. Sets D/A output to BIPOLAR 
ZERO 
- 
(Active Low). 
10 
WR 
Write (Active Low). 


11 
A, 
Enable for D/A latch (Active Low). 


12 
A;; 
Enable for Input latch (Active Low). 


13 
015 
Data Bit 15 (Most Significant 
Bit). 


14 
014 
Data Bit 14. 


15 
013 
Data Bit 13. 


16 
012 
Data Bit 12. 


17 
011 
Data Bit 11. 


18 
010 
Data Bit 10. 


19 
09 
Data Bit 9. 


20 
08 
Data Bit 8. 


21 
07 
Data Bit 7. 
22 
06 
Data Bit 6. 
23 
05 
Data Bit 5. 


24 
04 
Data Bit 4. 
25 
03 
Data Bit 3. 


26 
02 
Data Bit 2. 


27 
01 
Data Bit 1. 
28 
DO 
Data Bit 0 (Least Significant 
Bit). 


The lntormatron provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies oromissions. 
BUR A-BROWN assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
I~~I 


16-Bit DIGITAL- TO-ANALOG 
CONVERTER 
With Serial Data Interface 


• 
SERIAL 
DIGITAL 
INTERFACE 


• 
VOLTAGE 
OUTPUT: ±10V, ±5V, 0 to +10V 


• ±1 LSB INTEGRAL 
LINEARITY 


• 
16-BIT MONOTONIC 
OVER TEMPERATURE 


• 
PRECISION 
INTERNAL 
REFERENCE 


• 
LOW NOISE: 120nVl,lHz 
Including Reference 


• 
16-LEAD PLASTIC AND CERAMIC SKINNY 
DIP AND PLASTIC SOIC PACKAGES 


The 
DAC714 
is a complete 
monolithic 
digital-to- 
analog converter 
including 
a + lOV temperature 
com- 
pensated 
reference, 
current-to-voltage 
amplifier, 
a 
high-speed 
synchronous 
serial interface, 
a serial out- 
put which allows cascading 
multiple 
converters, 
and 
an asynchronous 
clear function 
which 
immediately 


sets the output voltage to midscale. 


The output voltage range is ±lOV, ±5V, or 0 to +lOV 
while operating 
from ±12V 
or ±15V 
supplies. 
The 
gain and bipolar 
offset adjustments 
are designed 
so 
that they can be set via external 
potentiometers 
or 
external 
Of A converters. 
The output amplifier is pro- 
tected against short circuit to ground. 


The 16-pin DAC714 is available in a plastic 0.3" DIP, 
ceramic 
0.3" CERDIP, 
and wide-body 
plastic 
SOIC 
package. The DAC7l4P, 
U, HB, and HC are specified 
over the --40°C to +85°C temperature 
range while the 
DAC714HL 
is specified over the O°C to +70°C range. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 $. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 910-952·1111 


Internet: 
hnp:Jlwww.burr-brown.coml 
• 
FAXLine: 
(800) 
548-6133 
(Us/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
~91 
• FAX: (520) 
889-1510 
• Immediate 
Producllnfo: 
(800) 54U132 
iU~;i* 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


DAC714P, 
U 
DAC714HB 
DAC714HC 
DAC714HL 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Linearity Error 
t4 
±2 
t1 
±1 
LSB 
TM1N to TMAX 
±8 
t4 
±2 
±2 
LSB 


Differential 
linearity 
Error 
t4 
±2 
±1 
t1 
LSB 


TM1N to TMA)( 
t8 
t4 
±2 
t1 
LSB 


Monotonicity 
14 
15 
16 
16 
Bits 


Monotonicity 
Over Spec Temp Range 
13 
14 
15 
16 
Bits 


Gain Errorl3l 
to.l 
to.1 
to.1 
to.1 
% 


TM1N to 
TMA)( 
to.25 
to.25 
±Q.25 
to.25 
% 


UnipolarlBipolar 
Zero Error(3) 
to.1 
±Q.1 
±Q.1 
±Q.1 
% of FSR(2) 


TM1N 
to TMA)( 
to.2 
to.2 
to.2 
to.2 
% of FSR 


Power Supply Sensitivity of Gain 
±0.003 
to.OO3 
to.OO3 
±Q.OO3 
%FSRI"kVcc 


±30 
t30 
±30 
±30 
ppm 
FSRI"kVcc 


DYNAMIC 
PERFORMANCE 


Settling Time 


(to to.003%FSR, 
5k!l11 
500pF 
Load)(') 


20V 
Output 
Step 
6 
10 
6 
10 
6 
10 
6 
10 
~s 


1LSB 
Output 
Slep(') 
4 
4 
4 
4 
~ 
Output Slew Rate 
10 
10 
10 
10 
V/~s 


Total Harmonic Distortion 


OdB, 
1001Hz, 
ts = 100kHz 
0.005 
0.005 
0.005 
0.005 
% 


-2OdB, 
1001Hz, 
Is = 100kHz 
0.03 
0.03 
0.03 
0.03 
% 


-GOdB, 
1001Hz, 
Is = 100kHz 
3.0 
3.0 
3.0 
3.0 
% 


SINAD: 
1001Hz, 
fs = 100kHz 
87 
87 
87 
87 
dB 


Digital 
Feedlhrough(') 
2 
2 
2 
2 
nV-s 


DigitaHo-Analog 
Glitch Impulse(5) 
15 
15 
15 
15 
nV-s 


Output Noise Voltage (includes reference) 
120 
120 
120 
120 
nVNHz 


ANALOG 
OUTPUT 


Output 
Voltage 
Range 
+Vcc, -Vcc =±11.4V 
t10 
t10 
t10 
t10 
V 


Output Current 
t5 
±5 
±5 
t5 
mA 


Output Impedance 
0.1 
0.1 
0.1 
0.1 
n 


Short Circuit to ACOM Duration 
Indefinite 
Indefinite 
Indefinite 
Indefinite 


REFERENCE 
VOLTAGE 


Voltage 
+9.975 
+10.000 
+10.025 
+9.975 
+10.000 
+10.025 
+9.975 
+10.000 
+10.025 
+9.975 
+10.000 
+10.025 
V 


TMIN 
to TMA)( 
+9.960 
+10.040 
+9.960 
+10.040 
+9.960 
+10.040 
+9.960 
+10.040 
V 


Output Resistance 
1 
1 
1 
1 
n 


Source Current 
2 
2 
2 
2 
mA 


Short Circuit to ACOM Duration 
Indefinite 
Indefinite 
Indefinite 
Indefinite 


INTERFACE 


RESOLUTION 


I 


16 


I 
I 
I 


16 
I 
I 
I 


16 


I 
I 
I 


16 


I 


Bits 


DIGITAL 
INPUTS 


Serial Data Input Code 
Logic Levels(l) 
Binary Two's Complement 


V," 
+2.0 
(Vee -1.4) 
+2.0 
(Vee -1.4) 
+2.0 
(Vee -1.4) 
+2.0 
Vee -1.4) 
V 


V" 
0 
+0.8 
0 
+0.8 
0 
+0.8 
0 
+0.8 
V 


I," (V, = +2.7V) 
±10 
t10 
t10 
t10 
~A 


I" 
(V, = +0.4V) 
t10 
±10 
t10 
t10 
~A 


DIGITAL 
OUTPUT 


Serial Data 


VOl (15'NK= 1.6mA) 
0 
+0.4 
0 
+0.4 
0 
+0.4 
0 
+0.4 
V 


VOH (ISOURCE 
= 500JtA), TMIN to T MAX 
+2.4 
+5 
+2.4 
+5 
+2.4 
+5 
+2.4 
+5 
V 


POWER 
SUPPLY 
REQUIREMENTS 


Voltage 


+Vcc 
+11.4 
+15 
+16.5 
+11.4 
.15 
+16.5 
+11.4 
+15 
+16.5 
+11.4 
+15 
+16.5 
V 


-Vcc 
-11.4 
-15 
-16.5 
-11.4 
-15 
-16.5 
-11.4 
-15 
-16.5 
-11.4 
-15 
-16.5 
V 
Current (No Load, ±15V Supplies)161 


+Vcc 
13 
16 
13 
16 
13 
16 
13 
16 
mA 


-Vcc 
22 
26 
22 
26 
22 
26 
22 
26 
mA 
Power Dissipation{7J 
625 
625 
625 
625 
mW 


TEMPERATURE 
RANGES 


Specification 


All Grades 
-40 
+85 
-40 
+85 
-40 
+85 
0 
+70 
·C 
Storage 
-li0 
+150 
-60 
+150 
-li0 
+150 
-li0 
+150 
·C 
Thermal Coefficient, 
8JA 
75 
75 
75 
75 
"CIW 


NOTES: (1) Digital inputs are TIL 
and +5V CMOS compatible over the specification temperature range. (2) FSR means Full scale Range. For example, for ±10V output, FSR = 2OV. (3) Errors 
externally adjustable to zero. (4) Maximum represents the 3(1limit. Not 100% tested for this parameter. (5) For the worsl·case Binary Two's Complement code changes: FFFFH to OOOOH and OOOOH 
to FFFFH. (6) During power supply turn on, the transient supply current may approach 3x the maximum quiescent specification. (7) Typical (Le. rated) supply voltages times maximum currents. 
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A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 


formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


+vcc to Common 
ov to +17V 
-Vcc 
to Common 
OV to -17V 


+vcc to -vcc 
34V 


ACOM to DCOM 
±0.5Y 


Digital Inputs to Common 
-1V to (Ycc -o.7Y) 


External Voltage Applied to SPO and Range Resistors 
±Vcc 


VREFOUT 
Indefinite Short to Common 
VOUT 
. 
. 
Indefinite Short to Common 


SDO 
Indefinite Short to Common 


Power Dissipation 
750mW 
Storage Temperature 
-600C 
to +150°C 


Lead Temperature 
(soldering, 
10s).. 
.. +3000C 


NOTE: 
(1) Stresses 
above 
those listed under "Absolute 
Maximum 
Ratings" 


may cause permanent 
damage 
to the device. Exposure to absolute 
maximum 
conditions 
for extended 
periods may affect device 
reliability. 


PIN 
LABEL 
DESCRIPTtON 


1 
CLK 
Serial Data Clock 


2 
II;; 
Enable for Input Register (Active Low) 


3 
A, 
Enable for D/A Latch (Active Low) 


4 
SDI 
Serial Data Input 


5 
SDO 
Serial Data Output 


6 
DCOM 
Digital Ground 


7 
+Ycc 
Positive Power Supply 


8 
ACOM 
Analog Ground 


9 
Your 
D/AOulpul 


10 
RFB2 
±10Y Range Feedback Output 


11 
RBPO 
Bipolar Offset 


12 
VREFOUT 
Voltage 
Reference 
Output 


13 
Offset Adjust 
Offset Adjust 
14 
Gain Adjust 
Gain Adjust 


15 
-Vee 
Negative 
Power Supply 


16 
CLR 
Clear 


LINEARITY 
ERROR 
TEMPERATURE 
PRODUCT 
PACKAGE 
max at +25°C 
RANGE 


DAC714P 
Plastic DIP 
±4 LSB 
--40°C to +85°C 


DAC714U 
Plaslic SOIC 
±4 LSB 
-40°C 
to +85°C 


DAC714HB 
Ceramic 
DIP 
±2 LSB 
--40°C to +85°C 
DAC714HC 
Ceramic 
DIP 
±1 LSB 
-40°C 
to +85°C 


DAC714HL 
Ceramic 
DIP 
±1 LSB 
O°C to +70°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


DAC714P 
Plastic DIP 
180 
DAC714U 
Plaslic SOIC 
211 
DAC714H 
Ceramic 
DIP 
129 


The information provided herein is believed to be reHable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
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16-BIT DIGITAL-TO-ANALOG CONVERTER 
with 16-Bit Bus Interface 


• 
HIGH-SPEED 
16-BIT PARALLEL 
DOUBLE- 
BUFFERED 
INTERFACE 


• 
VOLTAGE 
OUTPUT: 
0 to +1OV 


• 
13-,14-, 
15-BIT LINEARITY 
GRADES 


• 
16-BIT MONOTONIC 
OVER 
TEMPERATURE 
(L GRADE) 


• 
POWER DISSIPATION: 
600mW max 


• 
GAIN AND OFFSET ADJUST: 
Convenient 


for Auto-Cal 
D/A Converters 


• 
28-LEAD 
DIP AND SOIC PACKAGES 


The 
DAC7l5 
is a complete 
monolithic 
digital-to- 
analog converter 
including a + JOy temperature 
com- 
pensated reference, current-to-voltage 
amplifier, l6-bit 
parallel interface that is double buffered, and an asyn- 
chronous 
clear function 
which immediately 
sets the 
output voltage to one-half of full-scale. 


The output voltage range is 0 to +JOy while operating 
from ±12Y or ±15Y supplies. 
The gain and bipolar 


offset adjustments 
are designed so that they can be set 


via external potentiometers 
or external Df A converters. 
The output amplifier is protected against short circuit to 
ground. 


The 28-pin DAC7l5 
is available in a 0.3" plastic DIP 


and wide-body plastic SOIC package. The DAC7l5P, 
U, PB, and UB are specified over the -40°C 
to +85°C 
temperature 
range while the DAC7l5PK, 
UK, PL, and 
UL are specified over the O°C to +70°C range. 
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SPECIFICATIONS 


OAC7t5P, 
U 
DAC715PB, 
UB 
OAC715PK, 
UK 
OAC715PL, 
UL 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


RESOLUTION 
16 
* 
* 
* 
Bits 


DIGITAL INPUTS 
Input Code 
Binal 
Two's 
Corman, 
* 
* 
* 
Logic Levels(!): 
V1H 
+2.0 
+Vcc - 1.4 
* 
* 
* 
* 
* 
* 
v 
v" 
o 
+0.8 
* 
* 
* 
* 
* 
* 
V 


IIH (VI:: 
+2.7V) 
>10 
* 
* 
* 
"A 
III (VI = +O.4V) 
±10 
* 
* 
* 
"A 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Unearity 
Error 
±4 
±2 
±2 
±2 
LSB 


TMIN 
10 TWAX 
±6 
±4 
±2 
±2 
LSB 
Differential 
Uneanty 
Error 
±4 
±2 
±2 
±1 
LSB 


TUIH to TMA)( 
±6 
±4 
±2 
±1 
LSB 
Monolonicity 
Over 
Temp 
13 
14 
15 
16 
Bits 
GajnE~1 
to.• 
to.' 
* 
* 
" 
TM1H 
10 TMAl( 
±02 
±O.15 
* 
* 
" 
Offset 
Error<31 
to.1 
* 
* 
* 


% FSR(2) 


TMI~ 10 Tw.x 
±O.2 
* 
* 
* 
% FSR 


Power 
Supply 
Sensitivity 
Of Full Scale 
±O.OO3 
:1: 
* 
* 
% FSR/%Vcc 
±30 
* 
* 
* 
PPM 
FSRI%Vcc 


DYNAMIC 
PERFORMANCE 


Settling 
Time 
(to to.OO3%FSR, 
5kn 
II SOOpF load)l.j 


10V Output 
Step 
6 
10 
* 
* 
* 
* 
* 
* 


.s 
1 lSB 
Output 
Slep(5) 
4 
* 
* 
* 
.s 
Output 
Slew 
Rate 
10 
* 
* 
* 
VI.- 
Total 
Harmonic 
Distortion 
+ Noise 


OdB, 1001Hz, 
's = 100kHz 
0.005 
* 
* 
* 
" 
-2OdB, 
1001Hz, 
's '" 100kHz 
0.03 
* 
* 
* 
" 
-60dB, 
1001Hz, 
's = 100kHz 
3.0 
* 
* 
* 
" 
SINAO 
1001 Hz, 's = 100kHz 
67 
* 
* 
* 


dB 
Digital 
Feedlhrough(S) 
2 
* 
* 
* 
nV-s 


Digital-Io-Analog 
Glitch 
Impulse(5l 
15 
* 
* 
* 
nV-s 
Output 
Noise 
Voltage 
nV..JHi. 
(includes 
Reference) 
120 
* 
* 
* 


ANALOG 
OUTPUT 
Output 
Voltage 
Range 


+Vo:;, 
-Vo:;:: 
i11.4V 
Oto 
+10 
* 
* 
* 


V 
Output 
Current 
±5 
* 
* 
* 


mA 
Output 
Impedance 
0.1 
* 
* 
* 
II 
Short 
Circuit 
to ACOM 
Duration 
Indefinite 
* 
* 
* 


REFERENCE 
VOLTAGE 


Voltage 
+9.975 
+10.000 
+10.025 
* 
* 
* 
* 
* 
* 
* 
* 
* 
V 
TMtN 
to TMA)[ 
+9.960 
+10.040 
* 
* 
* 
* 
* 
* 
V 
Output 
Resistance 
• 
* 
* 
* 
II 
Source 
Current 
2 
* 
* 
* 
mA 
Short 
Circuit 
to ACOM, 
Duration 
Indefinite 
* 
* 
* 


POWER 
SUPPLY 
REQUIREMENTS 


Votlage: 
+Vo:; 
+11.4 
+15 
+16.5 
* 
* 
* 
* 
* 
* 
* 
* 
* 


V 
-Vc;c 
-16.5 
-15 
-11.4 
* 
* 
* 
* 
* 
* 
* 
* 
* 
V 


Current 
(no load, 
i15V 
Supplies) 


+Vc;c 
13 
15 
* 
* 
* 
* 
* 
* 


mA 
-Vc;c 
22 
25 
* 
* 
* 
* 
* 
* 


mA 
Power 
Dissipation 
525 
600 
* 
* 
* 
* 
* 
* 


mW 


TEMPERATURE 
RANGE 


Specification 
All Grades 


-40 
+65 
* 
* 
0 
+70 
* 
* 
"C 
Storage 
-<;0 
+150 
* 
* 
* 
* 
* 
* 


"C 


Thermal 
Resistance 
8JA 
DIP Package 
75 
* 
* 
* 


°CNI 
SOIC 
Package 
75 
* 
* 
* 


°CNI 


* Specifications 
same as DAC715P, U. 


NOTES: (1) Digital inputs are TIL 
and +5V CMOS compatible 
over the specification 
temperature 
range. (2) FSR means Full Scale Range. For example, for 
a 0 to +10V output, FSR = 10V. 


(3) Errors externally adjustable to zero. (4) Maximum represents greater than the 3a lim~. Not 100% tested for this parameter. (5) For the worst case code changes: FFFFH to ~ 
and OOOOH 10 


FFFFH_ These are Binary Two's Complement 
(BTC) codes. (6) Typical supply voltages times maximum currents. 
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+Ycc to COMMON 
OV, +17V 
-Vcc to COMMON. 
. .. OV, -17V 
+Vcc to -Vcc 
34V 


Digital Inputs to COMMON 
-1V to +Ycc 


External Voltage Applied to SPO and Range Resistors 
±Vcc 


VAEFOUT 
Indefinite 
Short to COMMON 
VOUT 
Indefinite Short to COMMON 


Power Dissipation 
. 
. 
750mW 
Storage Temperature.. 
. 
-60°C to +150°C 


Lead Temperature 
(soldering, 
10s) 
+300"C 


NOTE: 
(1) Stresses above those listed under "Absolute Maximum 
Ratings" may 
cause 
permanent 
damage 
to the device. 
Exposure 
to absolute 
maximum 


conditions for extended 
periods may affect device reliability. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


DAC715P 
Plastic DIP 
246 
DAC715U 
Plastic SOIC 
217 


DAC715PB 
Plastic DIP 
246 
DAC715UB 
Plastic SOIC 
217 


DAC715PK 
Plastic DIP 
246 
DAC715UK 
Plastic SOIC 
217 
DAC715PL 
Plastic DIP 
246 
DAC715UL 
Plastic SOIC 
2,7 


OIFFERENTIAL 
LINEARITY 
TEMPERATURE 
ERROR MAX 
PRODUCT 
PACKAGE 
RANGE 
at +25°C 


DAC715P 
Plastic DIP 
-40°C 
to +85°C 
±4LSB 
DAC715U 
Plastic SOIC 
-40°C 
to +85°C 
±4LSB 


DAC715PB 
Plastic DIP 
-40°C 
to +85°C 
±2LSB 
DAC715UB 
Plastic SOIC 
-40°C 
to +85°C 
±2LSB 
DAC715PK 
Plastic DIP 
O°C to 70°C 
±2LSB 


DAC715UK 
Plastic SOIC 
O°C to 70°C 
±2LSB 


DAC715PL 
Plastic DIP 
O°C to 70°C 
±lLSB 


DAC715UL 
Plastic SOIC 
O°C to 70°C 
±lLSB 


---t.w-----tAH-- 
----- 


A;,A,~ 
/ 


00-015 
X 
~ 
----~I.===--'oH-.:::==: 


\\\ 
/ 
-t"p- 


TA = -40°C to +85°C, +Vcc = +12V or +15V, -Vcc = -12Vor-15V. 


SYMBOL 
PARAMETER 
MIN 
MAX 
UNITS 


tow 
Data Valid to End of WR 
50 
ns 


tAW 
A;, ,A, Valid to End of WR 
50 
ns 


tAH 
A;, ,A, Hold after End of WR 
10 
ns 


tOH 
Data Hold after end of WR 
,0 
ns 
twp(l) 
Write Pulse Width 
50 
ns 
lep 
CLEAR Pulse Width 
200 
ns 


A" 
A, 
WR 
CLR 
DESCRIPTION 


0 
1 
1~O~1 
1 
Load Input Latch 


1 
0 
1~O~1 
, 
Load DIA Latch 
1 
1 
1~O~1 
1 
No Change 
0 
0 
0 
1 
Latches Transparent 


X 
X 
1 
1 
No Change 


X 
X 
X 
0 
Reset DIA Latch 


A 
ELECTROSTATIC 
B!/i;;. DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 


formance degradation to complete device failure. B UIT- Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published speci- 
fications. 


The infOnllation provIded nereln IS believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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DCOM 
28 
DO (LSB) 


ACOM 
D1 


VOUT 
D2 


Offset Adjust 
D3 


VAEFOUT 
D4 


Gain 
Adjust 
D5 


+Vcc 
D6 


DAC715 


-Vcc 
D7 


CLR 
D8 


WR 
D9 


A, 
D10 


A;; 
D11 


015 (MSB) 
D12 


D14 
14 
15 
D13 


BURR· BROWNe 
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PIN 
LABEL 
DESCRIPTtON 


1 
DCOM 
Digital Ground 
2 
ACOM 
Analog 
Ground 


3 
VOUT 
o to +1OV DIA Output 
4 
Offset Adjust 
Offset Adjust 


5 
VREF 
OUT 
Voltage 
Reference 
Output 


6 
Gain Adjust 
Gain Adjust 
7 
+Vcc 
+12V to +15V Supply 
8 
-Vcc 
-12V 
to -15V 
Supply 
9 
CLR 
CLEAR. 
Sets DIA output to Half Scale 
It) 
- 
(Active Low) 
,.. 
10 
WR 
Write (Active Low) 
•••••• 


11 
A, 
Enable for DIA latch (Active Low) 
0 
12 
Ii;; 
Enable for Input latch (Active Low) 
c:( 
13 
D15 
Data Bit 15 (Most Significant 
Bit) 


14 
014 
Data Bit 14 
C 
15 
D13 
Data Bit 13 


16 
D12 
Data Bit 12 
l 


17 
D11 
Data Bit 11 
3 
18 
D10 
Data Bit 10 


19 
D9 
Data Bit 9 
20 
08 
Data Bit 8 
21 
D7 
Data Bit 7 
en 


22 
D6 
Data Bit 6 
a: 
23 
D5 
Data Bit 5 
W 
24 
D4 
Data Bit 4 
I- 
25 
D3 
Data Bit 3 
26 
D2 
Data Bit 2 
a: 


27 
D1 
Data Bit 1 
W 


28 
DO 
Data Bit 0 (Least Significant Bit) 
> 
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Dual 16-Bit 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
COMPLETE 
DUAL V OUT DAC 


• 
DOUBLE-BUFFERED 
INPUT REGISTER 


• 
HIGH-SPEED 
DATA INPUT: 
Serial or Parallel 


• 
HIGH ACCURACY: 
±O.003% Linearity 
Error 


• 
14-BIT MONOTONICITY 
OVER 
TEMPERATURE 


• 
PLASTIC 
PACKAGE 


• 
CLEAR INPUT TO SET ZERO OUTPUT 


The DAC725 
is a dual l6-bit 
DAC, complete 
with 
internal reference and output op amps. The DAC725 is 
designed 
to interface to an 8-bit microprocessor 
bus, 


but can also be interfaced 
to wider buses. The hybrid 
construction 
minimizes 
the digital feedthrough 
typi- 
cally associated with products that combine the digital 
bus interface circuitry with high-accuracy 
analog cir- 


cuitry. 


The l6-bit data word is loaded into either of the DACs 
in two 8-bit bytes per l6-bit word. The versatility 
of 


the control lines allows the data word to be directed to 
either DAC, in any order. The voltage-out 
DACs are 
dedicated 
to a bipolar output 
voltage of ±lOV. The 
output is immediately 
set to OV when the Clear com- 


mand is given. This feature, combined 
with the bus 
interfacing 
and complete 
DAC circuitry, 
makes 
the 
DAC725 
ideal for automatic 
test equipment, 
power 
control, servo systems, and robotics appbcations. 


BURR-BROWN. 
'1313' 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


DAC725JP 
DAC725KP 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT 


DIGITAL 
INPUT 


I 
I 
Resolution 
16 
-, 
Bits 


Bipolar Input Code 
Binary Twos Complement 
* 
Logic 
Levels(1): 
V1H 
+2 
+5.5 
* 


:;: 
V 


VIL 
-1 
+0.8 
:;: 
* 


V 


I'H (V, = +2.7V) 
1 
:;: 
~A 


III (V, = +O.4V) 
1 
* 
~A 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Linearity Error 
±0.003 
±0.006 
±0.0015 
±0.003 
% of FSR(2) 


Differential 
Linearity 
Error<3) 
±0.0045 
±0.012 
0.003 
±0.006 
% of FSR 
At Bipolar Zero: KP(3, 4) 
±0.003 
±0.006 
% of FSR 
Gain ErrorS) 
±0.07 
±O.2 
::: 
±0.15 
% 


Bipolar 
Zero 
Error<51 
±0.05 
±O.1 
* 
* 


% of FSR 


Montonicity 
Over Specified Temp. Range 
13 
14 
Bits 
Power Supply Sensitivity: 
+Vcc, -Vcc 
±0.0015 
±0.006 
* 
* 


% of FSR/O/OVcc 


Voo 
±0.OOO1 
±0.OO1 
:;: 
* 


% of FSR/O/OVOD 


DRIFT (Over Specified Temperature 
Range) 
Gain Drift 
±10 
* 
±25 
ppml"C 
Bipolar Zero Drift 
±5 
* 


±12 
ppm of FSRI"C 
Differential 
Linearity Over Temperature(3) 
±0.0045 
±0.012 
±0.003 
±0.006 
% of FSR 
Linearity Error Over Temperature(3) 
±0.012 
±0.006 
% of 
FSR 


SETTLING 
TIME (to ±0.003% 
of FSR)(6) 


20V Step (2k11 load) 
4 
,- 
8 
flS 
1LSB Step at Worst·Case 
eade(7) 
2.5 
* 
4 
flS 
Slew Rate 
10 
* 
VlflS 


OUTPUT 


Output Voltage Range(6) 
±10 
* 


V 
Output Current 
±5 
*" 
mA 
Output Impedance 
0.15 
* 


11 
Short Circuit to Common 
Duration 
Indefinite 
* 
POWER SUPPLY 
REQUIREMENTS 


Voltage: +Vcc 
+11.4 
+15 
+16.5 
* 
* 
* 
V 
-Vcc 
-11.4 
-15 
-16.5 
* 
* 


:I: 
V 
Voo 
+4.5 
+5 
+5.5 
* 
* 
* 
V 
Current (No load, ±15V supplies): 
+Vcc 
+29 
+35 
* 


::: 
mA 
-Vcc 
-35 
-40 
* 
* 
mA 


Voo 
+6 
+10 
* 


:;: 
mA 
Power Dissipation 
(±15V supplies) 
920 
1175 
-, 
* 
mW 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
* 


:;: 
'C 
Storage 
-60 
+150 
* 
* 


'C 
* Specification 
same as DAC725JP. 


NOTES: (1) Digital inputs are TIL, 
LSTIL, 
54174HC and 54174HTC compatible 
over the specification 
temperature 
range. (2) FSR means Full-Scale 
Range. For 
example, for ±10V output, FSR = 20V. (3) ±O.0015% of FSR is equal to 1LSB in 16-bit resolution. ±O.003% of FSR is equal to 1LSB in 15-bit resolution. ±O.006% 
of FSR is equal to 1LSB in 14-bit resolution. 
(4) Error at input code OOOOH(BTC). (5) Adjustable 
to zero with external 
trim potentiometer. 
Adjusting 
the gain 
potentiometer 
rotates the transfer function around the bipolar zero point 
(6) Maximum represents the 3cr limit. Not tested for this parameter. 
(7) The bipolar worst- 
case code change is FFFFH to OOOOH(BTC). (8) Minimum supply voltage for ±10V output swing is approximately 
±13V. Output swing for ±12V supplies is at least 


±9V. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SJ(A) 


ACOM 
(A) 


SJ (B) 


ACOM 
(B) 


Voo to COMMON. 
. 
OV, +15V 
+Vcc to COMMON.. 
. 
OV, +18V 
-Vee to COMMON. 
. 
OV, -18V 


Digital Data Inputs to COMMON.. 
.. 
-o.5V, 
Voo + 0.5 


DC Current any Input.. 
..±10mA 


Reference 
Out to COMMON 
Indefinite 
Short 
to COMMON 
VOUT 
Indefinite Short to COMMON 


External 
Voltage 
Applied 
to RF 
±18V 


External Voltage Applied to D/A Output.. 
.. 
±5V 


Power 
Dissipation 
2000mW 
Storage Temperature 
-60°C 
to +150°C 


Lead Temperature 
(soldering, 
105).. 
. 
30QoC 


NOTE: 
These 
devices are sensitive to electrostatic 
discharge. 
Appropriate 
I.e. handling procedures 
should be followed. 


Stresses above those listed under "Absolute Maximum Ratings" may cause 


permanent 
damage 
to the device. 
Exposure to absolute maximum 
condi· 
tions for extended 
periods may affect device reliability. 


PIN 
DESIGNATOR 
DESCRIPTION 


1 
CLR 
Clear 
line. Sets the D/A 


register to OOOOHEX, 
which gives bipolar zero 
on the 01A output. 


2 
Voo 
Logic supply (+5V). 
3 
A; 
Latch enable lor 01A latch 
(active low). 


4 
A;; 
Latch enable for "low byte" 


input (active low). 
5 
A; 
Latch enable 
for "high byte" 


input (active low). 
6 
07 (0,,) 
Input for data bit 7 if en· 


(MSB) 
abling low byte (LB) latch, 


or data bit 15 if enabling 
the high byte (HB) latch. 
7 
D. (0,,) 
Input for data bit 6 if en· 
abling LB latch, or data bit 
14 if enabling HB latch. 
8 
05 (013) 
Data bit 5 (LB) or data bit 
13 (HB). 
9 
0, (0,,) 
Data bit 4 (LB) or data bil 


12 (HB). 


10 
0, (011) 
Data bit 3 (LB) or data bit 
11 (HB). 
11 
0, (0,,) 
Data bit 2 (LB) or data bit 


10 (HB). 
12 
0, (D.) 
Data bit 1 (LB) or data bit 9 
(HB). 


13 
0, (D.) 
Data bit 0 (LB) or data bit 


8 (HB). 


14 
DCOM 
Digital common. 
15 
VQUT(B) 
Vonage output for DAC B. 
16 
ACOM (B) 
Analog common for DAC B. 


17 
SJ (B) 
Summing 
junction of the in- 
ternal op amp for DAC B. 


18 
GA (B) 
Gain adjust pin for DAC B. 


19 
WR (B) 
Write control line for DAC B. 


20 
Cs (B) 
Chip select control line for 


DAC B. 
21 
+Vee 
Positive supply voltage 
(+15V). 
22 
-Vcc 
Negative 
supply voltage 
(-15V). 
23 
Cs (A) 
Chip select control line for 


DAC A. 
24 
- 
Write control line for DAC A. 
WR (A) 
25 
VOUT(A) 
Voltage output for DAC A. 


26 
ACOM (A) 
Analog common for DAC A. 


27 
SJ (A) 
Summing junction of the in- 
ternal op amp for DAC A. 
28 
GA (A) 
Gain adjust pin for DAC A. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


LINEARITY 
ERROR 
TEMPERATURE 
PRODUCT 
max 
('Yo 01 FSR) 
RANGE 


DAC725JP 
±0.012 
O°C 
to +70°C 
DAC725KP 
±0.006 
O°C to +70°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(" 


DAC725JP 
28-Pin 
Plastic 
DIP 
215 
DAC725KP 
28-Pin 
Plastic DIP 
215 
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Ultra-High Resolution 
18-BIT DIGITAL-TO-ANALOG CONVERTER 


• 
16-BIT 
LINEARITY 
GUARANTEED 
(K Grade) 


• 
USER ADJUSTABLE 
TO 18-BIT 
LINEARITY 


• 
PRECISION 
INTERNAL 
REFERENCE 


• 
FAST SETTLING, 
LOW NOISE INTERNAL 
OP AMP 


• 
LOW DRIFT 


• 
HERMETIC 
40-PIN 
CERAMIC 
PACKAGE 


• 
lOUT OR VOUT OPERATION 


The DAC729 sets the standard in very high accuracy 
digital-to-analog 
conversion. 
It is supplied 
from the 
factory at a guaranteed 
linearity of 16 bits, and is user- 
adjustable 
to 18-bit linearity (ILSB = FSRJ262 144). 


To attain this high level of accuracy, the design takes 
advantage of Burr-Brown's 
thin-film monolithic DAC 
process, dielectric op amp process, hybrid capabilities, 
and advanced 
test and laser-trim 
techniques. 


The DAC729 hybrid layout is specifically 
partitioned 
to minimize 
the 
effects 
of external 
load-current- 


induced thermal errors. The op amp design consists of 
a fast settling precision 
op amp with a current buffer 
within the feedback loop. This buffer isolates the load 
from the precision 
op amp, which 
results 
in a fast 
settling (8~ 
to 16 bits) output. The standard 40-pin 
package 
offers 
full hermeticity, 
contributing 
to the 
excellent 
reliability 
of the DAC729. 


18·Bit 


lOUT 
DAC 


Precision 
10V 


Reference 


BURR-BROWNe 
113131 


DAC729JH 
DAC729KH 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL INPUT 
Resolution 
18 
* 


Bits 


Digitallnputs(ll: 
VIH 
+2.4 
WL 
* 


:;: 
V 


VIL 
0 
+0.8 
:;: 
* 


V 


IIH• VIN = +2.7V 
+5 
* 
IlA 


Ill. VIN = +O.4V 
-300 
* 


IlA 


TRANSFER 
CHARACTERISTICS!') 


ACCURACY 
Linearity 
Error(3) 
±O.0015 
±O.00076 
%ofFSRI') 


Differential 
Linearity 
Error 
±O.003 
±O.0015 
0/0 of FSR 


Gain Error(S) 
±O.05 
±O.10 
* 
* 


0/0 


Offset Error.lS)Voltage, COB(6) 
±5 
±10 
:;: 
* 


mV 
CSB(6) 
±3 
±5 
* 
* 


mV 
Current, 
COB 
±5 
* 


IlA 


CSB 
±1 
* 


IlA 


Power Supply Sensitivily, 
Unipolar. ±15VDC 
±O.OOOl 
±O.0005 
* 
* 
% of FSRI%Vs 


+5VDC 
±O.OOOl 
±O.0005 
* 
* 
% of FSR/O/OVs 


Bipolar Offset: ±15VDC 
±O.0004 
±O.0015 
* 
* 


% of FSFVO/OVs 
+5VDC 
±O.OOOl 
±O.0005 
* 
* 


%01 
FSR/OfoVs 


Bipolar Gain: ±15VDC 
±O.0005 
±O.0015 
* 
* 


o.4of FSRI"IoVs 


+5VDC 
±O.OOOl 
±O.0005 
* 
* 


% of FSRI%Vs 


Output Noise (10Hz to 100kHz), Voltage: Bipolar Offset 
29 
* 


~Vrrns 
Bipolar Gain 
37 
* 


~Vrrns 
Current: Bipolar Offset 
2.9 
* 


nAnns 


Bipolar Gain 
3 
* 


nAnns 
Monolonicity 
(Goe to +70°C) 
15 
16 
16 
17 
Bits 
Differential 
Linearity 
Adjustment 
Resolution(l) 
18 
* 


Bits 


DRIFT (Over Specification 
Temperature 
Range) 
Gain Drift (Excluding 
Reference 
Drift) 
±3 
±5 
* 
* 


ppml°C 
Offset Drift (Excluding 
Reference 
Drift): COB (Bipolar) 
12 
±5 
* 
* 


ppm of FSRI"C 


CSB (Unipolar) 
12 
±3 
* 
* 


ppm of FSRI"C 
linearity 
Error (at OOC and +70°C) 
±O.3 
±1 
±O.3 
±O.5 
ppm of FSFVoC 


Differential 
Linearity 
Error (at aoc and +70°C) 
±O.5 
12 
±O.5 
±1 
ppm of FSRI"C 


STABILITY, 
LONG TERM (at +25°C) 
Gain (Exclusive 
of Reference) 
±5 
±5 
ppmll000hr 
Offset: COB (Exclusive 
of Reference) 
±5 
15 
ppm of FSFV1000hr 
CSB 
±5 
±5 
ppm of FSFV1000hr 
Linearity 
±2 
12 
ppm of FSFV1000hr 
Reference 
±5 
±5 
ppmll000hr 


OUTPUT 


VOLTAGE OUTPUT MODE 
I 
I 
Ranges: COB 
12.5, ±5, ±10 
* 
V 
CSB 
o to+l0, 
Oto+5 
* 


V 
Output Current 
15 
I 
I 
* 


mA 
Output Impedance 
0.15 
* 


0 
Short Circuit Duration 
Indefinite 
to Common 
Indefinite 
to Common 


CURRENT OUTPUT MODE 
COB Ranges 
±1 
* 


mA 
Output 
Impedance 
2.86 
* 


kQ 
CSB Ranges 
Oto-2 
* 


mA 
Output tmpedance 
4.0 
* 
kQ 


Output Current 
Tolerance 
±O.l 
* 


%ofFSR 
Compliance 
Voltage 
-110 +5 
* 


V 


SETTLING TIME (To±O.00076% 
of FSR)18) 


Voltage (Load = 2kQ II 100pF): Full·Scale Step 
5 
8 
* 
* 


~s 
1LSB Step (Major Carry)I") 
4 
7 
* 
* 
~s 
Slew Rate 
20 
* 


V1~s 
Switching Transient 
Peak 
500 
* 


mV 
Switching 
Transient 
Energy 
0.45 
* 


V·~ 
Current Full·Scale Step (2mA X 100 1I1pF) 
300 
* 


ns 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS (CONn 


ELECTRICAL 


PARAMETER 


REFERENCE 


Output (pin 32) :Voltage 


Source 
Current<10) 


Temperature 
Coefficient 


Short-Circuit 
Duration 
Power Supply Sensitivity 


POWER SUPPLY 
REQUIREMENTS 


Voltage: +Vcc 


-Vcc 


Voo 


Current: 
+Vcc 
-Vcc 


Voo 
Power Dissipation 
(Rated Supplies) 


ENVIRONMENTAL 
SPECIFICATIONS 


Temperature 
Range: 
Specification 
Storage 


V 


mA 
pprn"'C 


* 
* 
* 
* 
Indefinite 
to Common 
* 
* 


+'3.5 
-'6.5 
+4.75 


+'6.5 
-'3.5 
+5.25 
+40 
~O 
+25 
'.63 


* Specifications 
same as DAC729JH. 


NOTES: (1) TIL- 
and CMOS-compatible. 
(2) Specified for Vour mode using the internal op amp. (3) ±O.OO076% of full-scale range is 'I2LSB 
for '6-bit 
resolution. (4) 
FSR means full-scale range. 20V for±'OV 
range. etc. (5) Adjustable to zero error with an external potentiometer. 
(6) COB is complementary 
offset binary (bipolar); CSB 
is complementary 
straight binary (unipolar). 
(7) Using the MSB adjustment 
circuit, the user may improve the OAC linearity to 1/2LSB 
of this specification 
with gain and 
offset 8rrors adjusted to zero at 25°C. (8) Maximum represents 
3a limit, not 100% 
production 
tested. 
(9) At the major carry; 20000 
to 1FFFFHEX 
and from 1FFFF 
to 
20000HEx. 
(10) Maximum 
with no degradation 
in specifications. 
Extemalloads 
must be constant. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(') 
RANGE 


DAC729JH 
40-Pin Hermetic DIP 
2'4 
aoc to +70°C 
DAC729KH 
40·Pin Hermetic DIP 
2'4 
O·C to +70·C 
DAC729KH-BI 
40·Pin Hermetic DIP 
2'4 
aoc to +70°C 


Voo to COfJlmon 
. 
OV to +7V 


+Vce 
to Common 
OV to +18V 
-Vcc 
to Common 
OV to -,8V 
Digital Data Inputs (pins 1-'8) 
to Common 
-o.5V to Voo 


Reference Voltage In (pin 3') 
+9V to +' IV 


Reference 
Out (pin 32) to Common 
Indefinite 
Short to Common 
External Voltage Applied to DIA Output (pin 29) 
-5V to +5V 
External Voltage Applied to Feedback Resistors 
(pins 25. 26. 27. 28) 
-'5V 
to +15V 
Vour (pin 23) 
Indefinite Short to Common 
Power 
Dissipation 
. 
3000mW 
Storage 
Temperature 
..._ 
~iOoC to +150°C 
Lead Temperature 
(soldering. 
'Os) 
. 
+300·C 


NOTE: (') Stresses above those listed under'Absolute 
Maximum Ratings' may 
cause permanent damage 
to the device. Exposure to absolute maximum 
conditions for extended 
periods may affect device reliability. 


The 
information 
provided 
herein 
is believed 
to be reliable; 
however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirety at the user's own risk. Prices and specifications 
are subject 


to change 
without 
notice. 
No patent 
rights or licenses 
to any of the circuits described 
herein 
are implied 
or granted 
to any third party. 
BURR·BROWN 
does not 
authorize 
or warrant 
any BURR·BROWN 
product 
for use in life support 
devices 
ancVor systems. 
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For Immediate 
Assistance, Contact Your Local Salesperson 


A 
ELECTROSTATIC 


DIP 
~ 
DISCHARGE SENSITIVITY 


+Vcc(15V) 


21 
-Vcc (15V) 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 
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BURR-BROWN® 
IElElI 


Microprocessor-Com 
pati ble 
12-BIT DIGITAL-TO-ANALOG CONVERTER 


• 
SINGLE 
INTEGRATED 
CIRCUIT 
CHIP 


• 
MICROCOMPUTER 
INTERFACE: 


DOUBLE-BUFFERED 
LATCH 


• 
VOLTAGE 
OUTPUT: 
±10V, ±5V, +10V 


• 
MONOTONICITY 
GUARANTEED 
OVER 


TEMPERATURE 


• 
±1/2LSB 
MAXIMUM 
NONLINEARITY 
OVER 
TEMPERATURE 


• 
GUARANTEED 
SPECIFICATIONS 
AT ±12V 
AND ±15V SUPPLIES 


• 
TTU5V 
CMOS-COMPATIBLE 
LOGIC 
INPUTS 


The OAC811 
is a complete, 
single-chip 
integrated- 
circuit, 
microprocessor-compatible, 
l2-bit digital-to- 
analog converter. The chip combines a precision volt- 
age 
reference, 
microcomputer 
interface 
logic, 
and 
double-buffered 
latch, in a 12-bit 01A converter 
with 
a voltage output amplifier. Fast current switches and a 
laser-trimmed 
thin-film 
resistor 
network 
provide 
a 
highly accurate and fast 01A converter. 


Microcomputer 
interfacing 
is facilitated 
by a double- 


buffered latch. The input latch is divided into three 4- 
bit nibbles to pennit interfacing 
to 4-, 8-, 12-, or 16- 


bit buses and to handle right-or left-justified 
data. The 
12-bit data in the input latches is transferred 
to the 
01A latch to hold the output value. 


Input gating logic is designed so that loading the last 
nibble or byte of data can be accomplished 
simulta- 
neously with the transfer of data (previously 
stored in 
adjacent 
latches) 
from adjacent 
input latches 
to the 
01A latch. This feature avoids spurious analog output 
values while using an interface 
technique 
that saves 


computer 
instructions. 


The OAC811 
is laser trimmed at the wafer level and 
is specified 
to ±1/4LSB 
maximum 
linearity error (B, 
K, and S grades) at 25°C and ±II2LSB 
maximum over 
the temperature range. All grades are guaranteed mono- 
tonic over the specification 
temperature 
range. 


The OAC811 
is available 
in six performance 
grades 
and three package types. OAC8llJ 
and K are speci- 
fied over the temperature 
ranges 
of O°C to +70°C; 


OAC811A 
and B are specified over -25°C 
to +85°C; 


OAC811R 
and S are specified over-55°C 
to +125°C. 


OAC811J 
and K are packaged 
in a reliable 
28-pin 
plastic DIP or plastic SOlC package, while OAC811A, 
B, Rand 
S are available 
in a 28-pin 0.6" wide dual- 


inline hermetically 
sealed ceramic 
side-brazed 
pack- 


age (H package). 


International 
Airport 
Industrial 
Par1l: • Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
BlVd., Tucson, 
AZ 
85706 
• Tel: (520) 746-1111 
• Twx: 
910-952·1111 


Internet: 
http:Jtwww.bun-brown.coml 
• FAXline: 
(800) 548-6133 
(USlCanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: (520) 889-1510 
• Immediate 
Product 
Info: 
(800) 548-6132 
iU~;i~ 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


DAC811 AH, JP, JU 
DAC811BH, KP, KU 
DAC811RH 
DAC811SH 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT 


Resolution 
12 
* 
* 
* 
Bits 
Codes(1) 
USB, BOB 
* 
* 
* 
Digital Inputs Over Temperature 
Range(2) 


V,H 
+2 
+15 
* 
* 
* 
* 


:(. 
* 
VDC 
VIL 
0 
+0.8 
* 
* 


:(. 
* 
* 
* 
VDC 


IIH. VI = +2.7V 
+10 
* 
* 


:(. 
~A 
Ill' VI = +O.4V 
±20 
:(. 
* 
* 
~A 
Digitallntariaee 
Timing Over Temperature 
Range 
Iwp, WR Pulse Width 
50 
::: 
* 
* 
ns 
lAW1, Nx and LDAC Valid 10 End of WR 
50 
:(. 
* 
* 
ns 
low, Dala Valid to End of WR 
80 
* 
* 
* 
ns 
IoH, Dala Valid Hold Time 
0 
* 
+10 
* 
ns 


ACCURACY 
Linearity 
Error 
±1/4 
±112 
±1/8 
±1/4 
±1/4 
±112 
±1/8 
±1/4 
LSB 
Differential 
Linearity Error 
±112 
±314 
±1/4 
±1/2 
±112 
±314 
±1/4 
±1/2 
LSB 
Gain Errori3) 
±0.1 
±0.2 
., 
:(. 
* 


:(. 
* 
* 
% 
Offset 
Error<3. 
4) 
±0.05 
±0.15 
* 


:(. 
* 


:(. 
* 
* 
% of FSR(5) 


Monotonicity 
Guaranteed 
* 
* 
* 
Power Supply Sensitivity: +Vce 
±0.001 
±0.003 
* 
* 


::: 
* 
* 


:(. 
% of FSR/OJoVcc 


-Vcc 
±0.002 
±0.006 
* 


:(. 
* 
* 
* 
* 
% of FSR/OJoVcc 


Voo 
±0.OOO5 
±0.0015 
:(. 
:(. 
::: 
* 


:(. 
* 


% of FSRI%Voo 


DRIFT 
(Over Specification 
Temperature 
Range) 
Gain 
±10 
±30 
±10 
±20 
±15 
±30 
±15 
±30 
ppmf'C 
Unipolar Offset 
±5 
±10 
±5 
±7 
±5 
±10 
±5 
±7 
ppm ot FSRrC 
Bipolar Zero 
±5 
±10 
±5 
±7 
±5 
±10 
±5 
±7 
ppm of FSRrC 


Linearity 
Error Over Temperature 
Range 
±112 
±314 
±1/4 
±1/2 
±112 
±314 
±1/4 
±112 
LSB 
Monotonicity 
Over Temperature 
Range 
Guaranteed 
* 
* 
* 


SETTLING 
TIME!') (to within ±0.01 % of FSR of Final Value; 2kn 
load) 
For Full Scale Range 
Change, 
20V Range 
3 
4 
* 
* 
* 
* 
* 
* 
~ 
10V Range 
3 
4 
* 
* 
* 
* 
* 
* 
~ 
For 1LSB Change al Major Carry!'l 
1 
* 
* 
* 
~ 
Slew Rate(6l 
8 
12 
* 
* 
* 
* 
* 
* 


V/~ 


ANALOG 
OUTPUT 
Voltage 
Range (±V cc = 15V)'6): Unipolar 
o to +10 
* 
* 
* 
V 
Bipolar 
±5, ±10 
* 
* 
* 
V 
Output Current 
±5 
',' 
* 
* 
mA 
Output Impedance 
(at DC) 
0.2 
* 
* 
* 
n 
Short Circuit to Common 
Duration 
Indefinite 
* 
* 
* 


REFERENCE 
VOLTAGE 


Voltage 
+6.2 
+6.3 
+6.4 
* 
* 
* 
* 
* 
* 
* 
* 
* 
V 
Source 
Current Available 
for External 
Loads 
+2 
* 
* 
* 
mA 
Temperature 
Coefficient 
±10 
±30 
±10 
±20 
±10 
±30 
±10 
±20 
ppm/'C 
Short Circuit to Common 
Duration 
Indefinite 
* 
* 
* 


POWER SUPPLY 
REQUIREMENTS 


Voltage: 
+Vcc 
+11.4 
+15 
+16.5 
* 
* 
* 
* 
* 
* 
* 
* 
* 
VDC 
-Vcc 
-11.4 
-15 
-16.5 
* 
* 
* 
* 


:;: 
:;: 
* 
* 
* 
VDC 
Voo 
+4.5 
+5 
+5.5 
* 


:;: 
:;: 
* 
* 


:;: 
:;: 
:;: 
:;: 
VDC 
Current (no load): +Vcc 
+16 
+25 
* 
* 
* 
* 
',' 
* 


mA 
-Vcc 
-23 
-35 
* 
* 
* 


:;: 
* 
* 
mA 
Voo 
+8 
+15 
* 
* 


:;: 
* 


:;: 
:;: 
mA 
Potential 
at DCOM 
with Respect 
to ACOM(9l 
±0.5 
* 
* 
* 
V 
Power 
Dissipation 
625 
800 
* 
* 
* 
* 
* 
* 
mW 


TEMPERATURE 
RANGE 


Specification: 
J, K 
0 
+70 
:;: 
* 
* 
* 
* 
* 


·C 
A, B 
-25 
+85 
* 
* 
* 
* 
* 


:;: 
·C 
R,S 
-<;5 
+150 
:;: 
* 
* 


:;: 
* 
* 


·C 
-55 
+125 
* 
* 


·C 
Storage: 
J. K 
-<;0 
+100 
* 
* 
* 


:;: 
* 


:;: 
·C 
A, B, R,S 
-<;5 
+150 
* 


:;: 
* 
* 


:;: 
<. 
·C 
* Specification 
same 
as model to immediate 
left. 


NOTES: 
(1) USB = unipolar straight binary; BOB = bipolar offset binary. 
(2) TIL, 
LSTTL 
and 54n4 HC compatible. 
(3) Adjustable 
to zero with external 
trim 
potentiometer. 
(4) Error at input code 00016 for both unipolar and bipolar ranges. 
(5) FSR means full scale range and is 20V for the ±10V 
range. 
(6) Maximum 


represents 
the 3a limit. Not 100% tested for this parameter. 
(7) At the major carry, 7FF16 to 80016 and 80016 to 7FF16. (8) Minimum supply voltage required for ±10V 


output swing is ±13.5V. 
Output swing '9r ±11.4V 
supplies is at least -8V 
to +8V. 
(9) The maximum 
voltage at which ACOM 
and DeOM 
may be separated 
without 
affecting accuracy 
specifications. 
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PIN 
NAME 
FUNCTION 


1 
+Voo 
Logic supply, +5V. 


2 
WR 
Write. command 
signal to load latches. Logic low 


loads latches. 


3 
LDAC 
Load D/A converter, 
enables WR to load the D/A 
latch. Logic low enables. 


4 
N. 
Nibble A, enables WR to load input latch A (the 
most significant 
nibble). Logic low enables. 


5 
No 
Nibble B, enables WR to load input latch B. Logic 
low enables. 


6 
No 
Nibble C, enables WR to load input latch C (the 
least significant 
nibble). Logic low enables. 


7 
D" 
Data bit 12, MSB, positive true. 


8 
DlO 
Data bit 11. 


9 
D. 
Data bit 10. 


10 
D. 
Data bit 9. 


11 
D, 
Data bit 8. 


12 
D. 
Data bit 7. 


13 
D5 
Data bit 6. 


14 
D, 
Data bit 5. 


15 
DCOM 
Digital common, 
Voo supply return. 


16 
Do 
Data bit 1, LSB. 


17 
D, 
Data bit 2. 


18 
D2 
Data bit 3. 


19 
D3 
Data bit 4. 


20 
+Vcc 
Analog supply input, +15V or +12V. 


21 
-Vce 
Analog supply input, -15V 
or -12V. 


22 
Gain Adj 
To extemally 
adjust gain. 


23 
ACOM 
Analog common, ±Vcc supply return. 


24 
Your 
01A converter 
voltage output. 


25 
10V Range 
Connect to pin 24 for 10V range. 


26 
SJ 
Summing junction of output amplifier. 


27 
BPO 
Bipolar offset. Connect to pin 26 for bipolar 
operation. 


28 
Ref Out 
6.3V reference output. 


A 
ELECTROSTATIC 
Jl»,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


+Vcc.. 
. 
0 to +18V 


-vce 
to ACOM . 
. 
0 to -18V 
voo to DCOM . 
. 
0 to +7V 
voo to ACOM 
±7V 
ACOM to DCOM.. 
. 
±7V 


Digital Inputs (Pins 2-14,16-19) 
to DCOM 
-0.4V 
to +18V 


External Voltage Applied to 10V Range Resistor 
±12V 


Ref Out. 
. 
Indefinite Short to ACOM 


Extemal Voltage Applied to DAC Output.. 
. 
-5V 
to +5V 
Power Dissipation 
1000mW 


Lead Temperature 
(soldering, 
10s) 
+300"C 
,.... 


Max Junction Temperature 
+165°C 
,.. 
Thermal 
Resistance, 
9J-A: Plastic DIP and SOIC 
100·CIW 
CO 


Ceramic 
DIP 
65·CIW 
0 


NOTE: Stresses above those listed above may cause permanent damage 
c:( 


to the device. 
Exposure 
to absolute 
maximum 
conditions 
for extended 
C 


periods may affect device reliability. 


LINEARITY 
GAIN 
TEMPERATURE 
ERROR, MAX 
DRIFT 
PRODUCT 
PACKAGE 
RANGE (·C) 
AT +25"<: 
(ppmf'C) 


DAC811JP 
Plastic DIP 
o to +70 
±1I2LSB 
30 
DAC811JU 
Plastic SOIC 
o to +70 
±1I2LSB 
30 
DAC811KP 
Plastic DIP 
o to +70 
±1/4LSB 
15 


DAC811KU 
Plastic SOIC 
o to +70 
±1/4LSB 
15 


DAC811AH 
Ceramic DIP 
-25 to +85 
±1I2LSB 
30 


DAC811BH 
Ceramic DIP 
-25 to +85 
±1/4LSB 
15 


DAC811RH 
Ceramic DIP 
-55 to +125 
±lI2LSB 
30 
DAC811SH 
Ceramic DIP 
-55 to +125 
±1/4LSB 
20 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER") 


DAC811AH 
28-Pin Side-Brazed 
DIP 
149 


DAC811BH 
28-Pin Side-Brazed 
DIP 
149 


DAC811RH 
28·Pin Side-Brazed 
DIP 
149 


DAC811SH 
28-Pin Side-Brazed 
DIP 
149 


DAC811JP 
28·Pin Plastic DIP 
215 
DAC811KP 
28-Pin Plastic DIP 
215 


DAC811JU 
28-Pin SOIC 
217 


DAC811KU 
28-Pin SOIC 
217 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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Microprocessor-Com 
pati ble 
12-BIT DIGITAL-TO-ANALOG CONVERTER 


converter 
with voltage output operational 
amplifier. 


Fast 
current 
switches 
and 
laser-trimmed 
thin-film 


resistors 
provide 
a highly 
accurate, 
fast 
Of A con- 


verter. 


• 
±1I2LSB 
NONLINEARITY 
OVER 
TEMPERATURE 


• 
GUARANTEED 
MONOTONIC 
OVER 
TEMPERATURE 


• 
LOW POWER: 
270mW typ 


• 
DIGITAL 
INTERFACE 
DOUBLE 
BUFFERED: 
12 AND 8 + 4 BITS 


• 
SPECIFIED 
AT ±12V AND ±15V POWER 
SUPPLIES 


• 
RESET 
FUNCTION 
TO BIPOLAR 
ZERO 


• 
0.3" WIDE DIP AND SO PACKAGES 


Digital interfacing 
is facilitated 
by a double buffered 
latch. The input latch consists of one 8-bit byte and 
one 4-bit nibble to allow interfacing 
to 8-bit (right 
justified 
format) 
or l6-bit 
data buses. 
Input gating 


logic is designed so that the last nibble or byte to be 
loaded can be loaded simultaneously 
with the transfer 
of data to the Of A latch saving computer instructions. 


A reset control 
allows 
the DAC813 
OfA latch to 
asynchronously 
reset the Of A output to bipolar zero, 


a feature useful for power-up 
reset. recalibration, 
or 
for system re-initialization 
upon system failure. 


The DAC813 
is specified to ±1/2LSB 
maximum 
lin- 
earity error (1, A grades) 
and ±lf4LSB 
(K grade). 


It is packaged 
in 28-pin 0.3" wide plastic DIP and 


28-lead plastic SOIC 


The DAC813 is a complete 
monolithic 
12-bit digital- 
to-analog 
converter 
with a flexible 
digital 
interface. 


It includes a precision + JOV reference, 
interface con- 


trol logic, 
double-buffered 
latch and a 12-bit 
Of A 


BURR-BROWN 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


DAC813JP, 
JU, AU 
DAC813KP, 
KU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUTS 


Resolution 
12 
* 
Bits 


Codes(l) 
USB,BOB 
* 
Digital Inputs Over Temperature 
Range(2) 


V1H(3) 
+2 
+5.5 
* 


:;: 
VDC 
VIL 
0 
+0.8 
:+: 
* 


VDC 
DATA Bits, WR, Resel, LDAC, LMSB, LLSB 
±10 
* 
~A 


I'H 
V1N = +2.7V 
±10 
* 


~A 


III 
V1N = +O.4V 


ACCURACY 
Linearity Error 
±1/4 
±112 
±1/8 
±1/4 
LSB 
Differential 
Linearity Error 
±112 
±314 
±1/4 
±112 
LSB 
Gain Error<04) 
±0.05 
±C.2 
* 
* 
% 


Unipolar Offset Error(5) 
±0.01 
±C.02 
* 
* 
% of FSR(7) 


Bipolar Zero Error<6) 
±0.02 
±C.2 
* 
* 
% of FSR 
Monotonicity 
Guaranteed 
* 
Power Supply Sensitivity: 
+Vcc 
20V Range 
5 
10 
* 
',' 
ppm of FSR/% 


-Vcc 
1 
10 
* 
* 
ppm of FSR/% 


DRIFT 
Over Specification 
Gain 
Temperature 
Range 
±5 
±30 
* 
±15 
pprnf'C 
Unipolar Offset 
±1 
±3 
* 
±3 
ppm of FSRrC 
Bipolar Zero 
±3 
±10 
* 
±5 
ppm of FSRrC 


Linearity 
Error Over Temperature 
Range 
±112 
±314 
±1/4 
±112 
LSB 
Monotonicity 
Over Temperature 
Range 
Guaranteed 
* 


SETILING 
TIME(') 
(To Within ±0.01% of 
FSR of Final Value; 5k!l 
II 500pF load) 


For Full Scale Range Change 
20V Range 
4.5 
6 
* 
* 
~ 
10V Range 
3.3 
5 
* 
* 
~ 
For 1lSB Change at Major Carry(9l 
2 
* 
~ 


Slew Rate 
10 
::: 
V/~s 


ANALOG 
OUTPUT 


Voltage Range: 
Unipolar 
±Vcc > ±11.4V 
o to +10 
::: 
V 


Bipolar 
±Vcc > ±11.4V 
±5, ±10 
* 


V 
Output Current 
±5 
* 


mA 
Output Impedance 
Al DC 
0.2 
* 
n 
Short Circuit to Common 
Duration 
Indefinite 
::: 


REFERENCE 
VOLTAGE 


Voltage 
+9.95 
+10 
+10.05 
:+: 
* 
* 


V 
Source Current Available for External Loads 
5 
:+: 
mA 
Impedance 
2 
* 
n 


Temperature 
Coefficient 
±5 
±25 
* 
* 


pprnf'C 
Short Circuit to Common Duration 
Indefinite 
* 


POWER SUPPLY 
REQUIREMENTS 
Voltage: 
+Vcc 
+11.4 
+15 
+16.5 
* 


:;: 
* 
VDC 
-Vcc 
-11.4 
-15 
-16.5 
:+: 
* 


:;: 
VDC 
Current: 
+Vcc + VL 
No Load 
13 
15 
:+: 
* 


mA 
-Vcc 
No Load 
-5 
-7 
* 


:;: 
mA 
Potential at OCOM with Respect to ACOM(1Ol 
-3 
+3 
* 
* 


V 
Power Dissipation 
270 
330 
* 
* 


mW 


TEMPERATURE 
RANGE 


Specification: 
J, K 
0 
+70 
* 
* 


'C 
A 
-40 
+85 
* 
* 


'C 
Operating: J, K 
-40 
+85 
* 


:;: 
'C 


A 
-55 
+125 
* 
* 


'C 


Storage: J, K 
-<30 
+100 
* 
* 


'C 
A 
-<35 
+150 
* 
* 


'C 


* Same as specification 
for DAC813AU, 
JP, JU. 


NOTES: (1) USB = Unipolar Siraighl Binary; BOB = BipolarOffsel 
Binary. (2) TIL 
and 5V CMOS compatible. 
(3) Open DATA input lines will be pulled above +5.5V. 
See discussion 
under LOGIC INPUT COMPATIBILITY 
in the OPERATION 
section. 
(4) Specified 
with soon 
Pin 6 to 7. Adjustable 
to zero with external 
trim 


potentiometer. 
(5) Error at input code OOOHEXfor unipolar mode, FSR = 10V. (6) Error at input code 800tiEX for bipolar range. Specified with 100n Pin 6 to 4 and 
with soon 
pin 6 to 7. See page 9 for zero adjustment 
procedure. 
(7) FSR means FuJI Scale Range and is 20V for the ±10V range. (8) Maximum 
represents the 
3cr limit. Not 100% tested for this parameter. (9) At the major carry, 7FFHEXto 800HEXand 800HEXto 7FFHEX' (10) The m.aximum voltage at which ACOM and DCOM 
may be separated 
without affecting accuracy specifications. 
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For Immediate Assistance, Contact Your Local Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGSl') 


PIN 
NAME 
DESCRIPTION 


1 
+V, 
Positive supply pin for logic circuits. Connect to +Vcc. 


2,3 
20V Range 
Connect 
Pin 2 or Pin 3 to Pin 9 (VOUT) for a 20V 


FSR. Connect both to Pin 9 for a 10V FSR. 


4 
BPO 
Bipolar offset. Connect to Pin 6 (VREF OUT) through 
1000 resistor or 2000 
potentiometer 
for bipolar 


operation. 


5 
ACOM 
Analog common, ±Vce supply return. 


6 
VREFOUT 
+1OV reference output referred 
to ACOM. 


7 
VAEF 
IN 
Connected 
to VREF 
OUT through a 1kQ gain 


adjustment 
potentiometer 
or a 500n 
resistor. 


8 
+Vcc 
Analog supply input, nominally +12V to +15V 
referred to ACOM. 


9 
Your 
D/A converter 
voltage output. 


10 
-Vec 
Analog supply input, nominally -12V 
or -15V 


referred to ACOM. 
- 
Master enable for LDAC, LLSB, and LMSB. Must 
11 
WR 
be low for data transfer to any latch. 
-- 
Load DAC. Must be low with WR for data transfer 
12 
LDAC 
to the D/A latch and simultaneous 
update of the 


D/A converter. 


13 
Reset 
When low, resets the D/A latch such that a Bipolar 
Zero output is produced. This control overrides 
all 
other data input operations. 
-- 


Enable for 4·bit input latch of 08-0" 
data inputs. 
14 
LMSB 
NOTE: This logic path is slower than the WR path. 


15 
a:se 
Enable for 8·bit input latch of 00.07 
data inputs. 


NOTE: This logic path is slower than the WR path. 


16 
DCOM 
Digital common. 


17 
DO 
Data Bit 1, LSB. 


18 
Dl 
Data Bit 2. 


19 
D2 
Dafa Bit 3. 


20 
D3 
Data Bit 4. 


21 
D4 
Data Bit 5. 


22 
D5 
Data Bit 6. 


23 
D6 
Data Bit 7. 


24 
D7 
Data Brt 8. 


25 
D8 
Data Bit 9. 


26 
D9 
Dafa Bif 10. 


27 
Dl0 
Data Bit 11. 
28 
Dl1 
Data Bit 12, MSB, positive true. 


+Vee fo ACOM . 
. 
0 to +18V 
-Vee 
fo ACOM . 
. 
0 to -18V 
+Vcc to -Vcc 
0 to +36V 
DCOM with respect to ACOM.. 
.. ±4V 
Digital Inputs (Pins 11-15, 
17-28) 
to DCOM 
-o.5V 
to +Yee 


External Voltage Applied to BPO Span Resistor.. 
. 
±Vcc 


VREF 
OUT' 
.... 
Indefinite Short to ACOM 
VOUT 
• 
•••••••• 
Indefinite Short to ACOM 
Power Dissipation.. 
. 
750mW 
Lead Temperature 
(soldering, 
1Os) .. 
. 
+300'C 
Max Junction Temperature.. 
. 
+165°C 


Thermal 
Resistance, 
9J•A:Plastic 
DIP and SOIC 
1300CIW 
Ceramic 
DIP.. 
. 
85°CIW 


NOTE: (1) Stresses 
above those lisfed under "Absolute 
Maximum 
Ratings" 


may cause permanent damage to the device. Exposure to absolute maximum 
conditions 
for extended periods may affect device reliability. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance 
degradation 
to complete 
device 
failure. 
Burr- 
Brown Corporation 
recommends 
that all integrated 
circuits 


be handled 
and stored 
using 
appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 


PACKAGE 
LINEARITY 
GAIN 
DRAWING 
TEMPERATURE 
ERROR, MAX 
DRIFT 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 
AT +25'C (LSB) 
(ppmf'C) 


DAC813JP 
28-Pin Plastic DIP 
246 
O'C fo +70'C 
±112 
±30 
DAC813JU 
28-Lead Plastic SOIC 
217 
O°C to +70°C 
±112 
±30 
DAC813KP 
28-Pin Plastic DIP 
246 
O'Cto 
+70'C 
±1/4 
±15 


DAC813KU 
28-Lead Plastic SOIC 
217 
O°Cto +70°C 
±1/4 
±15 
DAC813AU 
28-Lead Plastic SOIC 
217 
-4O"C to +85'C 
±112 
±30 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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www.burr·brown.comidatabook/DAC1220.hlml 


20-Bit Low Power 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
20-BIT MONOTONICITV 
GUARANTEED 
OVER -40°C 
to +85°C 


• 
LOW POWER: 
1mW 


• 
VOLTAGE 
OUTPUT 


• 
SETTLING 
TIME: 
2ms to 0.012% 


• 
MAX LINEARITY 
ERROR: 
±O.0015% of FSR 


• 
ON-CHIP 
CALIBRATION 


The 
DAC1220 
is a 20-bit 
digital-to-analog 
(D/A) 
converter offering 20-bit monotonic performance 
over 
the specified temperature 
range. It utilizes delta-sigma 
technology 
to achieve 20-bit performance 
in a small 
package 
at very low power. 
The resolution 
of the 
device 
can be programmed 
to 20 bits for full-scale 
settling to 0.003% within 10ms or 16 bits for full-scale 
settling to 0.012% within 2ms. The output range is OV 
to two times the external 
reference 
voltage and on- 


chip calibration 
circuitry provides extremely 
low off- 
set and gain error. 


Second-Order 
,,~ 


Modulator 


• 
PROCESS 
CONTROL 


• 
ATE PIN ELECTRONICS 


• 
CLOSED-LOOP 
SERVO-CONTROL 


• 
SMART 
TRANSMITTERS 


• 
PORTABLE 
INSTRUMENTS 


The DAC1220 
features a synchronous 
serial interface 
that is SPI and Microwire 
compatible. 
In single con- 


verter applications, 
the serial interface can he accom- 
plished with just two wires, allowing 
low cost isola- 
tion. For multiple converters, 
a third CS signal allows 
for selection of the appropriate 
D/A 
converter. 


The 
DAC1220 
has been 
designed 
for closed-loop 
control 
applications 
in the industrial 
process 
control 
market and high resolution applications 
in the test and 
measurement 
market. It is also ideal for remote appli- 
cations, battery powered instruments 
and isolated sys- 
tems. The DAC1220 
is available 
in a 16-pin plastic 
DIP and l6-lead SSOP package and is guaranteed over 
the -40°C 
to +8SoC temperature 
range. 


First-Order 


Switched 
Capacitor 
Filter 


Second-Order 


Continuous 
Time 
Post Filter 


CS 
DVoo 
DGND 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 
11400, 
Tucson, 
A2 85734 
• Street 
Address: 
6730 S. Tucson 
BlVd., 
Tucson, 
AZ. 85706 
• Tel: (520) 
746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.comJ 
• FAXlIne: 
(800) 
548-6133 
(US/Canada 
Only) • Cable: BBRCORP 
• Telex: 066-6491 
• FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 
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PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 


Monotonicity 
16 
Bits 


Monotonicity 
20-Bit Mode 
20 
Bits 


Linearity Error 
±0.OO15 
%FSR(1) 


Unipolar Offset Erro~2) 
TBD 
%FSR 


Unipolar Offset Error Drift(3) 
5 
TBD 
ppm/oC 


Gain Error(2) 
TBD 
%FSR 


Gain Error Drift(3) 
5 
TBD 
ppm/oC 


Power Supply Rejection 
Ratio 
TBD 
ppmN 


ANALOG 
OUTPUT 


Output Voltage(4) 
0 
2· 
VREF 
V 


Output Current 
TBD 
mA 


Capacitive 
Load 
500 
pF 
~hnrt_r.irr:llitr..lrrAnt 
<n 
_. 


Short·Circuit 
Duration 
GND or Vaa 
, 
Indefinite 


DYNAMIC 
PERFORMANCE 


Settling Time(5) 
To ±O.O12% 
2 
ms 


20-Bit 
Mode, 
to ±O.OO3% 
10 
ms 


Output Noise Voltage 
O.lHz 1010Hz 
1 
~Vrms 


Output Noise Voltage 
20-Bil Mode 
40 
nVl,JHZ 


REFERENCE 
INPUT 


Input Voltage 
2.0 
3.0 
V 


Input Impedance 
TBD 
kQ 


DIGITAL 
INPUT/OUTPUT 


Logic Family 
TTL-Compalible 
CMOS 


Logic Levels (all except 
X1N) 


V'H 
I'H = ±10)lA 
2.0 
DVaD +0.3 
V 


VIL 
III = ±10~A 
-<l.3 
0.8 
V 


VOH 
IOH = -<l.8mA 
3.6 
V 


VOL 
IOL = 1.6mA 
0.4 
V 


X1N Input Levels 


V,N 
TBD 
DVOD +0.3 
V 


V'l 
-<l.3 
TBD 
V 


X1N 
Frequency 
Range (fXIN) 
0.5 
2.5 
MHz 


Data Format 
User Programmable 
Two's Complement 
or Offset Binary 


POWER SUPPLY 
REQUIREMENTS 


Power Supply Voltage 
4.75 
5.25 
V 


Supply Current 


Analog Current 
TBD 
~A 
Digital Current 
TBD 
~A 
Analog Current 
20-Brt Mode 
TBD 
~A 
Digital Current 
20-Brt Mode 
TBD 
~A 
Power Dissipation 
2 
TBD 
mW 


20-Bil 
2.5 
mW 


TEMPERATURE 
RANGE 


Specified 
Periormance 
-40 
+85 
°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR· BROWN does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 
AVDDtD DVDD.. 
. 
-o.3V 
to 6V 
AVDo to AGND.. 
. 
-o.3V 
to 6V 
DVDDto DGND . 
. 
-o.3V 
to 6V 
AGND to DGND . 
. 
±0.3V 


VREF 
Voltage 
to AGND 
-o.3V 
to AVoc 
+ O.3V 


Digital 
Input 
Voltage 
to DGND 
-o.3V to DVOD 
+ O.3V 
Digital Output Voltage to DGND . 
... -o.3V 
to DVoo + 0.3V 


Package 
Power 
Dissipation 
,.. 
. 
(TJMAX - TA)/8JA 


Maximum 
Junction Temperature 
(TJMAX) 
+150°C 


Thermal 
Resistance, 
(JJA 
16-Lead SSOP . 
. 
200'CIW 
16-Pin Plastic DIP . 
. 
100'CIW 
Lead Temperature 
(soldering. 
10s) 
+300'C 


NOTE: 
(1) 
Stresses 
above 
those 
listed 
under 
-Absolute 
Maximum 
Ratings· 


may cause permanent 
damage 
to the device. 
Exposure 
to absolute 
maximum 
conditions for extended 
periods may affect device 
reliability. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


MAXIMUM 
SPECIFICATION 
PACKAGE 


LINEARITY 
TEMPERATURE 
DRAWING 
PRODUCT 
ERROR (% FSR) 
RANGE 
PACKAGE 
NUMBERI') 


DAC1220E 
±O.0015 
-40°C 
to +85°C 
16-Lead SSOP 
322 
DAC1220P 
±O.OO15 
-40'C 
to +85'C 
16·Pin Plastic 01P 
180 


PIN CONFIGURATION 


Top 
View 
DIP 


DVOD 
16 
SCLK 


XOUT 


X,N 


DGND 


DAC1220 


AVoo 


DNC 


DNC 


DNC 
8 
C1 


PIN CONFIGURATION 


Top View 
SSOP 


DVOD 
0 
16 
SCLK 


Xovr 
15 
SDIO 


X,N 
es 


DGND 
AGND 
DAC1220 


AVDO 
VREF 


DNe 
VQ(JT 


DNC 
7 
10 
C2 


DNC 
C1 
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PIN 
NAME 
DESCRIPTION 


1 
DVOD 
Digital 
Supply, 
+SV 
nominal. 


2 
XcUT 
System Clock Output (for Crystal). 


3 
X,N 
System Clock Input. 


4 
DGND 
Digital Ground. 


5 
AVoo 
Analog 
Supply, 
+SV 
nominal. 


6 
DNC 
Do Not 
Connect. 


7 
DNC 
Do 
Not Connect. 


S 
DNC 
Do Not Connect. 


9 
C1 
Filter 
Capacitor, 
see 
text. 


10 
C2 
Fitter Capacitor, 
see text. 


11 
VOUT 
Analog 
Output 
Voltage. 


12 
VREF 
Reference 
Input. 


13 
AGND 
Analog Ground. 
- 
Chip Select Input. 
14 
CS 


15 
SDIO 
Serial 
Data 
Input/Output. 


16 
SCLK 
Clock Input for serial data transfer. 


BURR 
- BROWN® 


IElElI 


DUAL 12-BIT DIGITAL-TO-ANALOG 
CONVERTER (12-bit port interface) 


• 
COMPLETE 
WITH REFERENCE 
AND 


OUTPUT 
AMPLIFIERS 


• 
12-BIT PORT INTERFACE 


• 
ANALOG 
OUTPUT 
RANGE: 
±10V 


• 
MONOTONICITY 
GUARANTEED 
OVER 
TEMPERATURE 


DAC2813 
is a complete dual 12-bit digital-to-analog 
converter 
with bus interface logic. Each package 
in- 
cludes 
a precision 
+ lay 
voltage 
reference, 
double- 
buffered 
bus interface 
including 
a RESET 
function 
and 12-bit D/A converters 
with voltage-output 
opera- 
tional amplifiers. 


The 
double-buffered 
interface 
consists 
of a 12-bit 
input latch and a D/A latch for each D/A converter. 
A 
RESET 
control 
allows the D/A outputs 
to be asyn- 
chronously 
reset to bipolar zero, a feature useful for 
power-up reset, system initialization 
and recalibration. 


• 
INTEGRAL 
LINEARITY 
ERROR: 
±1I2LSB 
max 


• 
±12V to ±15V SUPPLIES 


• 
28-PIN PLASTIC 
DIP PACKAGE 


DAC2813 
output range resistors 
are internally 
con- 
nected for 2ay 
full scale range. A a to lOY range can 
be connected 
using the bipolar 
offset resistor. 
Gain 
and bipolar 
offset of each D/A are adjustable 
with 
external trim potentiometers. 


DAC2813 
is available in one performance 
grade with 
a integral linearity error of 1I2LSB and 12-bit mono- 
tonicity guaranteed over temperature. 
It is packaged in 
28-pin a.6in. wide plastic DIP package and specified 
over --4O"C to +85°C. 


OVAEFOUT 


VREF1Nl 
BPa 1 


BURR-BROWNe 
IElEU 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


ELECTRICAL 


At TA = +250C, +Vcc = +12V or +15V, -Vcc 
= -12V 
or -15V, 
unless otherwise noted. 


DAC2813AP 
I 


PARAMETER 
CONDITIONS 
MIN 
I 
TYP 
I 
MAX 
I 
UNITS 


INPUTS 


DIGITAL 
INPUTS 
Over Temperature 


Input Code 
(1) 
Range 
Bipolar Offset Binary 
Logic Levels 
(2) 
V,H 
+2 
+5.5(3) 
V 


VIL 
0 
+0.8 
V 
Logic Input Currents 
OBO-OB11, WR, LOAC, RESET,ENx 


I'H 
V, = +2.7V 
±20 
~A 


III 
V, = +O.4V 
±20 
~A 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Linearity Error 
±1/4 
±1/2 
LSB 


Differential Linearity Error 
±1/2 
±1 
LSB 


Gain Error (5.6) 
±0.05 
±O.2 
, 
% 


Bipolar Zero Error (5,7) 
±0.05 
±O.2 
%FSR(4) 


Power Supply Sensitivity 
Of Full Scale +Vcc 
±5 
±20 
ppmFSRI%+Vcc 


-Vcc 
±1 
±10 
ppmFSR/%-V cc 


DRIFT 
Over Specification 
Temperature 
Range 
Gain 
±5 
±30 
ppm/oC 
Bipolar Zero Drift 
±5 
±15 
ppmFSRf'C 


Linearity Error over Temperature 
±1/2 
±314 
LSB 


Monotonicity 
Guaranteed 


DYNAMIC 
CHARACTERISTICS 


SETTLING 
TIME (61 
To within ±O.012%FSR 


of Final Value 
5kn II 500pF Load 
Full Scale Range Change 
20V Range 
4.5 
6 
I 
~s 


1LSB Output Step (9)At Major Carry 
2 
~s 


Slew Rate 
10 
V/~s 


Crosstalk 
(10) 
SkQ Loads 
0.1 
LSB 


OUTPUT 
Output Voltage Range 
±Vcc:?:±11.4V 
±10 
V 
Output Current 
±5 
mA 
Output Impedance 
0.2 
n 
Short Circuit to ACOM Duration 
Indefinite 


REFERENCE 
VOLTAGE 


Voltage 
+9.95 
+10.00 
+10.05 
V 
Source Current Available 
for External Loads 
2 
mA 
Impedance 
0.2 
n 


Temperature 
Coefficient 
±5 
±25 
ppmrc 
Short Circuit to Common Duration 
Indefinite 


POWER SUPPLY 
REQUIREMENTS 


Voltage:+Vcc 
+11.4 
+15 
+16.5 
V 


-Vcc 
-11.4 
-15 
-16.5 
V 
Current: 
No Load 


±Vcc= ±15V 
+Vcc 
24 
30 
mA 


-Vcc 
12 
14 
mA 
Power Dissipation 
540 
660 
mW 
Potential at DCOM with 
Respect to ACOM(ll) 
-3 
+3 
V 


TEMPERATURE 
RANGES 


Specification 
-40 
+85 
°c 
Storage 
-60 
+100 
°C 
Thermal Resistance, 
BJA,Plastic DIP 
30 
°CIW 


NOTES: (1) For Two's Complement 
Input Coding invert the MSB with an external logic inverter. (2) Digital inputs are TTL and +SV CMOS compatible 
over the 
specification temperature 
range. (3) Open DATA input lines will be pulled above +S.SV. See discussion under LOGIC INPUT COMPATIBILITY 
section. (4) FSR means 
Full Scale Range. For example, for ±10V output, FSR = 20V. (5) Adjustable 
to zero with external trim potentiometer. 
(6) Specified with soon 
connected 
between 


VAEFOUTand VREFlN' (7) Error at input code 800HEX' DAC2813 specified with 100n connected betweenVREFOUTand VREFIN;and with soon connected between VREF 
OUTand sPa. 
(8) Maximum represents the 30' limit. Not 100% tested for this parameter. (9) For the worst-case code change: 7FFHEXto 800HEXand 800HEXto 7FFHEX' 


(10) Crosstalk is defined as the change in any output as a result of any other output being driven from -10V to +10V at rated output current. (11) The maximum voltage 
at which ACOM 
and DCOM may be separated without affecting accuracy specifications. 


BURR 
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A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


+Veeto 
ACOM . 
. 
Oto+18V 
-VeetoACOM 
Oto-18V 
+Vccto-Vcc 
Oto+36V 
ACOM to DCOM . 
.. 
±4V 


Digital Inputs to DCOM . . 
.. 
-1V to +Vee 


External Voltage applied to SPO Resistor. 
. 
±18V 


VREFOUT' 
Indefinite short to ACOM 


Voor. 
.. 
Momentary to±18V 


Lead Temperature, soldering 105 
+3000C 
Max Junction Temperature. 
. 
165°C 


NOTE: 
(1) Stresses 
above those listed under ~Absolute Maximum 
Ratings" may 
cause permanent damage to the device. Exposure to absolute maximum 
conditions 
for extended 
periods may affect device 
reliability. 


Electrostatic 
discharge can cause damage ranging from per- 


formancedegradation 
to complete device failure. Burr-Brown 
Corporation recommends that all integrated circuits be handled 
and stored using appropriate 
ESD protection methods. 


PACKAGE 


DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 


DAC2813AP 
28-Pin DBL Wide DIP 
215 
-400C to +85°C 
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WRITE CYCLE #1 


(Load lirst rank Irom Data Bus: LDAC = 1) 
,1--- > 5ons-1 
,~.__ 
1 


WRITE CYCLE #2 


(Load second rank from first rank: ENx = 1) 


1--->5on5-1 
\_-_/ 


I.....-- 
> 50ns-I ~----- 
-WR-~\ 
! 


1-~---tS-E-TT-L1-NG--- 
j 
• 


_ 
________ 
~ 
~-±-1/-1-LS-B-- 


Your 
~: 


RESET COMMAND 
(Bipolar Mode) 


EN" iliAc, WR = Don't Care 
f_ > 50ns-1- tSETTLING-1 


WR 
EN1 
EN2 
LDAC 
RESET 
OPERATION 


X 
X 
X 
X 
0 
Reset both D/A Latches. 
Does 
not reset input latches. 
1 
X 
X 
X 
1 
No Operation 


X 
1 
1 
1 
1 
No Operation 
0 
1 
0 
1 
1 
Load Data into First Rank for 01A 2 
0 
0 
1 
1 
1 
Load Data into First Rank for D/A 1 


0 
1 
1 
0 
1 
Load Second Rank from First 
Rank, both DIAs 
0 
0 
0 
0 
1 
All Latches Transparent 


+ 
t 


±1/2LSB 


PIN 
NAME 
FUNCTION 


1 
DB11 
DATA, MSB, positive true. 
2 
DB10 
DATA 
3 
DB9 
DATA 
4 
DB8 
DATA 
5 
DB7 
DATA 
6 
DB6 
DATA 
7 
DB5 
DATA 
8 
DB4 
DATA 
9 
DB3 
DATA 


10 
DB2 
DATA 
11 
DB1 
DATA 
12 
DBO 
DATA, LSB. 
13 
RESET 
Resets output of all D/As to bipolar-zero. The D/A remains in this state until overwritten an LDAC-WR command. 
RESET does not 
reset the input latch. After power-up 
and reset, input latches will be in an indeterminant 
state. 
14 
WR 
Write strobe. Must be low for data transfer to any latch (except RESET). 


15 
EN2 
Enable for 12-bit input data latch of D/A 2. NOTE: This logic path is slower than the WR\ path. 


16 
EN1 
Enable for 12-bit input data latch of D/A 1. NOTE: This logic path is slower than the WR\ path. 


17 
LDAC 
Load DAC enable. Must be low with WR for data transfer to the D/A latch and simultaneous 
update of both D/A converters. 


18 
DCOM 
Digital common, logic currents return. 


19 
-Vcc 
Analog supply input, nominally -12V or -15V 
referred to ACOM. 
20 
+Vcc 
Analog supply input, nominally +12V or +15V referred to ACOM. 
21 
VREFOUT 
+1OV reference output. 


22 
ACOM 
Analog common, +Vcc. -Vcc 
supply return. 
23 
BP02 
Bipolar offset. 
Connect to pin 21 (VAEFOUT)through a 1000 resistor or through a 200 potentiometer 
for Bipolar Offset Adjust for D/A 2. 


24 
BP01 
Bipolar offset. 
Connect to pin 21 (VREFOUT)through a 1000 resistor or through a 200 potentiometer 
for Bipolar Offset Adjust or O/A 1. 
25 
VREFIN2 
Connect to VREFOUTthrough soon fixed resistor or through a 1kn gain adjustment potentiometer 
for O/A 2. 


26 
VREFINl 
Connect to VREFOUTthrough 5000 fixed resistor or through a 1kO gain adjustment 
potentiometer 
for O/A 1. 
27 
VOUT2 
01A 2 analog output. 


28 
VOUT1 
O/A 1 analog output. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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DUAL 12-BIT DIGITAL-TO-ANALOG 
CONVERTER 
(Serial Interface) 


• 
COMPLETE 
DUAL DAC - 
INCLUDES 
INTERNAL 
REFERENCES 
AND 
OUTPUT 
AMPLIFIERS 


• 
GUARANTEED 
SPECIFICATIONS 
OVER 
TEMPERATURE 


• 
GUARANTEED 
MONOTONIC 
OVER 
TEMPERATURE 


The DAC28 I4 is one in a family of dual and quad 12- 
bit digital-to-analog 
converters. 
Serial, 
8-bit, 
12-bit 
interfaces 
are available. 


The DAC2814 
is complete. 
It contains CMOS logic, 
switches, a high-performance 
buried-zener 
reference, 


and low-noise 
bipolar output amplifiers. 
No external 
components 
are required for either unipolar 0 to JOV, 


o to -JOV, or bipolar ±JOV output ranges. 


The 
DAC2814 
has 
a high-speed 
serial 
interface 
capable 
of being clocked at IOMHz. Serial data are 


clocked DAC B MSB first into a 24-bit shift register, 
then strobed 
into each DAC 
separately 
or simulta- 


neously as required. 
The DAC has an asynchronous 
clear 
control 
for reset 
to unipolar 
or bipolar 
zero 
depending on the mode selected. This feature is useful 
for power-on reset or system calibration. The DAC28 14 
is packaged in a 24-pin plastic DIP rated for the -40°C 
to +85°C extended 
industrial 
temperature 
range. 


High-stability 
laser-trimmed 
thin film resistors assure 
high reliability and true 12-bit integral and differential 
linearity over the full specified temperature 
range. 


Serial 


Data and 
Control In 


Serial 
Data 
5 
Out 


• 
HIGH-SPEED 
SERIAL 
INTERFACE 
(10MHz 
CLOCK) 


• 
LOW POWER: 
300mW 
(150mW/DAC) 


• 
LOW GAIN DRIFT: 5ppml°C 


• 
LOW NONLINEARITY: 
±1I2 LSB max 


• 
UNIPOLAR 
OR BIPOLAR 
OUTPUT 


• 
CLEAR/RESET 
TO UNIPOLAR 
OR 
BIPOLAR 
ZERO 


BURR-BROWN. 
IEII::" 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS, 
Guaranteed 
over TA = -40°C 
to +85°C unless otherwise 
specified. 


ELECTRICAL 


DAC2814AP 
DAC2814BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUTS 
Resolution 
12 
., 
Bits 
V,H (Input High Voltage) 
+2 
+5 
., 
* 


V 
VIL (Input Low Voltage) 
0 
+0.8 
::: 
., 
V 


IIN 
( Input Current) 
TA = 25°C 
±1 
., 
~A 


TA = -40°C 
to +85°C 
±10 
* 
~A 
GIN (Input Capacitance) 
0.8 
:;: 
pF 


DIGITAL 
OUTPUT 


Data Out VOL 
ISINK = 1.6mA 
0 
+0.4 
,. 
:;: 
V 
VOH 
ISOURCE= 500~A 
+2.4 
+5 
,. 
* 
V 


ACCURACY 
Integral, Relative Linearity(l) 
±1 
±1/2 
LSB 


Differential 
Nonlinearity(2) 
TA = 25°C 
±1 
* 


LSB 
T A = -40°C to +85°C 
+1.5/-1 
±1 
LSB 


Unipolar Offset Error 
TA = +25°C 
±1 
±O.5 
mV 


T A = -40°C 
TO +85°C 
±3 
* 
mV 
Bipolar Zero Error 
±20 
±10 
mV 
Gain Error Unipolar, Bipolar 
With Internal or External 10.0V Ref 
±O.2 
±0.15 
% 


Power Supply Sensitivity(3j 
Vs = ±11.4V 10±18V 
30 
* 


ppmFSRN 
VL = +4.5V to +S.5V 


TEMPERATURE 
DRIFT 


Gain Drift Unipolar, Bipolar 
±5 
±30 
* 
±20 
ppm/oC 
Unipolar Offset Drift 
±O.1 
±5 
* 
* 
ppmFSRf'C 
Bipolar Zero Drift 
±5 
±15 
* 
±8 
ppmFSRf'C 


REFERENCE 
OUTPUT 


Output Voltage 
+9.980 
+10 
+10.020 
+9.985 
:;: 
+10.015 
V 
Reference 
Drift 
±2 
±30 
* 
±20 
ppm/oC 
Output Current 
TA = 25°C 
+101-5 
* 
mA 


T A = -40°C 
to +85°C 
+6.5/-5 
::: 
mA 
Max Load Capacitance 
(For Stability) 
·500 
* 
pF 


Short Circuit Current 
±20 
* 
mA 


Load Regulation 
40 
* 


ppm/mA 
(~ VOUT 
vs ~ lLOAD) 
Supply Regulalion 
±5 
* 
ppmN 
(6 VOUT 
vs 6 Vs) 
INVERTER 


-10V 
Reference(4), Inverter Output 
-10.020 
-10 
-9.980 
-10.015 
* 


-9.985 
V 
-10V 
Reference 
Drift 
±30 
±20 
ppm/oC 
DC Output Impedance 
0.1 
* 
n 
Output Current 
±7 
* 
mA 
Max Load Capacitance 
(For Stability) 
200 
* 
pF 
Short Circuit Current 
±30 
* 
mA 


REFERENCE 
INPUT 
Reference 
Input Resistance 
3.5 
5 
* 
* 
kn 


Inverter Input Resistance 
7 
10 
* 
,. 
kn 


BPO Input Resistance 
14 
20 
* 
<. 
kn 
Reference 
Input Range 
±10 
::: 
V 


ANALOG 
SIGNAL 
OUTPUTS 


Voltage Range 
-Vs+ 
1.4 
+Vs-1.4 
::: 
::: 
V 


DC Output Impedance 
0.1 
'0' 
n 


Output Current 
±5 
::: 
mA 
Max Load Capacitance 
(For Stability) 
VOUT 
500 
::: 
pF 


Short Circuit Current 
±30 
::: 
mA 


DYNAMIC 
PERFORMANCE(') 
CL = 100pF 
Unipolar Mode Settling Time 
To 1/2 LSB of Full Scale 
2.5 
10 
* 
* 
~s 
Bipolar Mode Settling Time 
To 1/2 LSB of Full Scale 
3.5 
10 
* 
* 
~s 
Slew Rate 
10 
* 


V1~s 
Small·Signal 
Bandwidth 
3 
::: 
MHz 


ANALOG 
GROUND 
CURRENT 


(Code Dependent) 
±2 
:;: 
mA 


DIGITAL CROSSTALK 
Full Scale Transition 
3 
* 
nV-s 
CL= 100pF 


DIA GLITCH IMPULSE 
30 
* 


nV-s 


BURR-BROWNI!I 
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SPECIFICATIONS 
(CONT), 
Guaranteed 
over TA = --40°C to +85°C unless otherwise 
specified. 


ELECTRICAL 


DAC2814AP 
DAC2814BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
+Vs and -Vs 
±11.4 
±15 
±18 
:I: 
* 
* 


V 


+V, 
4.5 
5 
5.5 
:(. 
* 
* 


V 
+Is 
+10 
+13.5 
* 


::: 
mA 
-Is 
-10 
-13.5 
* 
* 


mA 
+1, 
Digital Inputs = OV or +VL 
0.2 
1 
* 


::: 
mA 
+1, 
Digital Inputs = V1L or V1H 
5 
* 


mA 


Total Power. All DACs 
300 
410 
* 
* 


mW 


TEMPERATURE 
RANGE 


Specified 
-40 
+85 
* 
* 


"C 


Operating 
-40 
+85 
* 


::: 
°C 


Thermal Resistance 
8JA 
75 
* 


°CIW 


* Specifications 
same as DAC2814AP. 


NOTES; (1) End point linearity. (2) Guaranteed 
monotonic. 
(3) Change in bipolar full scale output. Includes voltage output DAC, voltage reference, and reference 


inverter. (4) Inverter output with inverter input connected 
to +VREF• 
(5) Guaranteed 
but not tested. 


+V, to AGND 
OV, +7V 


+V, to DGND 
OV, +7V 
+Vs to AGND . 
. 
OV, +18V 
-Vs to AGND . 
.. 
OV,-18V 


AGND to DGND 
±0.3V 
Any digital input to DGND . 
. 
-o.3V, +VL +O.3V 


Ref In to AGND .. 
. 
±25V 


Ref In to DGND.. 
.. 
±25V 
Storage Temperature 
Range. 
. 
-55°C to +125°C 
Operating Temperature 
Range 
-4QoC to +85°C 


Lead Temperature 
(soldering, 
10s).. 
. 
+300°C 


Junction Temperature 
. 
+155°C 
Output Short Circuit 
Continuous to common or ±Vs 


Reference Short Circuit 
Continuous to common or +Vs 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(1) 


DAC2814AP 
24-Pin Plastic 01P 
167 


DAC2814BP 
24-Pin Plastic DIP 
167 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN* 


Burr-Brown Ie Data Book 
11:11:11 


PIN 
DESCRIPTOR 
FUNCTION 
PIN 
DESCRIPTOR 
FUNCTION 


1 
DGND 
Digital common 
24 
CS 
Chip select enable, DAC A and DAC B 


2 
LATCH B 
Latch data update. logic input, DAC B 
23 
Data In 
Serial data input 
3 
ClR 
Asychronous 
input reset to zero 
22 
LATCH A 
Latch data update, 
logic input, DAC A 
4 
MODE 
Selection 
input for unipolar or bipolar reset to zero 
21 
ClK 
Clock 
input 


5 
Data Out 
Serial 
data output 
20 
NC 
No internal connection 


6 
WL 
Positive 
logic power supply, +SV input 
19 
BPOA 
Bipolar offset input, DAC A 
7 
-Vs 
Negative 
analog power supply, 
-15V 
input 
18 
BPO B 
Bipolar offset input, DAC 8 
8 
AGND 
Analog 
common 
17 
VOUT B 
Analog output voltage, DAC B 
9 
NC 
No internal connection 
16 
+VAEF 
Out 
Reference 
voltage, +10V output 
10 
+Vs 
Positive 
analog 
power supply, +15V input 
15 
Inv In 
Inverter (A3) input 


11 
VREF 
In 
± Reference 
voltage 
input 
14 
VOUT A 
Analog output voltage, DAC A 
12 
10vOut 
Inverter (A3) output 
13 
NC 
No internal connection 


PIN CONFIGURATIONS 


Top View 


DGND 
24 
CS 


LATCH B 


ClR 


MODE 


Data Out 


DAC2814 


AGND 


NC 


VREF In 


Inv Out 
12 
13 
NC 


NC = No Internal 
Connection 
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DUAL 12-BIT DIGITAL-TO-ANALOG 
CONVERTER (8-Bit Port Interface) 


• 
COMPLETE 
DUAL DAC - 
INCLUDES 
INTERNAL 
REFERENCES 
AND 
OUTPUT AMPLIFIERS 


• 
GUARANTEED 
SPECIFICATIONS 
OVER 
TEMPERATURE 


• 
GUARANTEED 
MONOTONIC 
OVER 
TEMPERATURE 


The DAC2815 is one in a family of dual and quad 12- 
bit digital-to-analog 
converters 
(DACs). Serial, 8-bit, 


l2-bit interfaces 
are available. 


The DAC2815 
is complete. 
It contains CMOS logic, 


switches, 
a high-performance 
buried-zener 
reference, 
and low-noise 
bipolar output. amplifiers. 
No external 
components 
are required for either unipolar a to JOY, 


a to -JOY, 
or bipolar ±IOY 
output ranges. 


The DAC2815 
has a 2-byte (8 + 4) double-buffered 
interface. 
Data is first loaded (level transferred) 
into 
the input registers 
in two steps for each DAC. Then 
both DACs are updated simultaneously. 
The DAC has 


an asynchronous 
clear control for reset to unipolar or 
bipolar 
zero depending 
on the mode selected. 
This 
feature is useful for power-on reset or system calibra- 
tion. The DAC2815 
is packaged 
in a 28-pin plastic 
DIP rated for the -4aoC to +85°C extended industrial 
temperature 
range. 


High-stability 
laser-trimmed 
thin film resistors assure 


high reliability and true l2-bit integral and differential 
linearity over the full specified temperature 
range. 


• 
HIGH-SPEED 
8 + 4-BIT 
PARALLEL 
INTERFACE 


• 
LOW POWER: 
300mW 
(150mW/DAC) 


• 
LOW GAIN DRIFT: 5ppml°C 


• 
LOW NONLINEARITY: 
±1/2 LSB max 


• 
UNIPOLAR 
OR BIPOLAR 
OUTPUT 


• 
CLEAR/RESET 
TO UNIPOLAR 
OR 
BIPOLAR 
ZERO 


8-Bit 
Port and 
Control In 


BURR-BROWN_ 
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SPECIFICATIONS, 
Guaranteed 
over TA = -40°C 
to +85°C unless otherwise 
specified. 


ELECTRICAL 


DAC2815AP 
DAC2815BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUTS 
Resolution 
12 
* 


Bits 
V,H (Input High VoMge) 
2 
5 
* 
* 
V 
I.t) 


VIL (Input Low Voltage) 
0 
0.8 
* 


::: 
V 
T"" 
I'N ( Input Current) 
TA = 25'C 
t1 
* 
~A 
CIO 
T A = -40'C 
to +85'C 
tl0 
* 
~A 
N 


C'N (Input Capacitance) 
0.8 
* 
pF 
0 
ACCURACY 
<C 
Integral, Relative lineamy(l) 
t1 
t112 
LSB 
C 
Differential 
Nonlinearity(2) 
TA = 25°C 
t1 
* 


LSB 
TA = -40°C 
to +85°C 
+1.51-1 
t1 
LSB 


Unipolar Offset Error 
TA = +25'C 
t1 
±O.5 
mV 
3 J 


TA = -40'C 
TO +85'C 
t3 
* 


mV 


Bipolar Zero Error 
±20 
t10 
mV 
Gain Error Unipolar, Bipolar 
With Internal or External 10.0V Ref 
±O.2 
to.15 
% 


Power Supply Sensitivity(3) 
Vs = t11.4V to t18V, 
30 
* 
ppmFSRN 
en 
VL = +4.5V to +S.5V 
a: 
TEMPERATURE 
DRIFT 
W 
Gain Drift Unipolar. Bipolar 
t5 
t30 
* 


±20 
ppml'C 
I- 


Unipolar Offset Drift 
to.l 
t5 
* 
* 


ppmFSRf'C 
a: 
Bipolar Zero Drift 
t5 
t15 
* 
t8 
ppmFSRf'C 
W 
REFERENCE 
OUTPUT 
> 
Outpu1 Voltage 
+9.980 
+10 
+10.020 
+9.985 
* 


+10.015 
V 
Reference 
Drift 
±2 
t30 
* 
±20 
ppmf'C 
Z 


Output Current 
TA = 25'C 
+10/-5 
* 
mA 
0 
T A = -40°C 
to +85°C 
+6.5/-5 
'" 
mA 
0 
Max Load Capacitance 
(For Stability) 
500 
* 
pF 


Short Circuit Current 
t20 
* 


mA " 


Load Regulation 
40 
* 


ppmlmA 
0 
(6. VOUT 
VS 11 ILOAD) 
Supply Regulation 
±5 
* 
ppmN 
..J 


(6 Vour vs 6 Vs) 
<C 


INVERTER 
Z 
-tOV 
Reference(4), Inverter Output 
-10.020 
-10 
-9.980 
-10.015 
* 
-9.985 
V 
<C 
-10V 
Reference 
Drift 
t30 
±20 
ppml'C 
I 
DC Output Impedance 
0.1 
* 
fl 
0 
Output Current 
±7 
* 


mA 
Max Load Capacitance 
(For Stability) 
200 
',' 
pF 
l- 


I 
Short Circuit Current 
t30 
* 
mA 
..J 


REFERENCE 
INPUT 
~ 
Reference 
Input Resistance 
3.5 
5 
* 
* 
kfl 


Inverter Input Resistance 
7 
10 
* 
* 
kfl 
BPO Input Resistance 
14 
20 
* 
* 
kfl " 


Reference 
Input Range 
t10 
* 
V 
C 
ANALOG 
SIGNAL 
OUTPUTS 


Voltage Range 
-Vs + 1.4 
+Vs-1.4 
* 
* 


V 
DC Output Impedance 
0.1 
',' 
fl 


Output Current 
±5 
* 
mA 
Max Load Capacitance 
(For Stability) 
VOUT 
500 
* 
pF 


Short Circuit Current 
t30 
* 


mA 


DYNAMIC 
PERFORMANCE(') 
Cl = 100pF 
Unipolar Mode Settling Time 
To 1/2 LSB of Full Scale 
2.5 
10 
* 
* 


~s 


Bipolar Mode Settling Time 
To 112 LSB of Full Scale 
3.5 
10 
',' 
>.: 
~s 
Slew Rate 
10 
* 


VI~s 
Small·Signal 
Bandwidth 
3 
* 
MHz 


ANALOG 
GROUND CURRENT 


(Code Dependent) 
±2 
::: 
mA 


DIGITAL CROSSTALK 
Full Scale Transition 
3 
* 
nV·s 
Cl= 100pF 


D/A GLITCH IMPULSE 
30 
* 
nV·s 


BURR· 
BROWNe 
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DAC2815AP 
DAC2815BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
+Vs and -Vs 
±11.4 
±15 
±18 
',' 
* 


::: 
V 


+V, 
4.5 
5 
5.5 
* 


::: 
::: 
V 
+Is 
+10 
+13.5 
::: 
* 
mA 


-Is 
-10 
-13.5 
* 
* 
mA 
+1, 
Digital Inputs = OV or +VL 
0.2 
1 
* 
* 


mA 


+1, 
Digital Inputs = V1l or V1H 
5 
::: 
mA 


Total Power, All DACs 
300 
410 
* 


:j: 
mW 


TEMPERATURE 
RANGE 


Specified 
-40 
+85 
* 
" 
·C 


Operating 
-40 
+85 
* 


::: 
·C 


Thermal Resistance, 
9JA 
75 
::: 
·CIW 
* Specifications 
same as DAC2815AP. 


NOTES; (1) End point linearity. (2) Guaranteed 
monotonic. 
(3) Change in bipolar full scale output. Includes voltage output DAC, voltage reference, and reference 


inverter. (4) Inverter output with inverter input connected 
to +VREF• 
(5) Guaranteed 
but not tested. 


+V, to AGND.... 
.. 
OV, +7V 
+V, to DGND . 
.. 
OV, +7V 
+Vs 10AGND . 
.. 
OV, +18V 


-Vs 10AGND 
. 
. 
OV,-18V 
AGND 10DGND 
±0.3V 
Any digital input to DGND .. 
. 
-{),3V, +VL +O.3V 
Ref In 10AGND 
±25V 
Ref In 10DGND.. 
. 
±25V 
Storage Temperature 
Range. 
. 
-55°C to +125°C 
Operating Temperature 
Range 
-400C to +85°C 


Lead Temperature 
(soldering, 
10s) 
. 
+3000C 
Junction Temperature 
+155°C 
Output Short Circuit. 
. 
. 
Continuous to common or ±Vs 


Reference Short Circuit 
Continuous to common or +Vs 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


DAC2815AP 
28-Pin Plastic DIP 
215 
DAC2815BP 
28-Pin Plastic DIP 
215 


A 
ELECTROSTATIC 
i.l:itia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD, Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handUng 


and installation 
procedures can cause damage, 


ESD damage can range from subtle performance 
degradation 
to complete device failure, Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


LINEARITY 
ERROR 
PRODUCT 
(LSB) 


DAC2815AP 
±1 


DAC2815BP 
±112 


The Information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are sUbject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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PIN 
DESCRIPTOR 
FUNCTION 
PIN 
DESCRIPTOR 
FUNCTION 


1 
D. 
Data bit 6 input 
28 
DGND 
Digital common 


2 
D, 
Data bit 7 input 
27 
D, 
Data bit 5 input 
3 
Ao 
Address 
0 input 
26 
D. 
Dala bit 4 input 
4 
A, 
Address 
1 input 
25 
D, 
Data bit 3 input 
5 
ern 
Asychronous 
input reset to zero 
24 
D, 
Data bit 2 input 


6 
MODE 
Selection 
input for unipolar or bipolar reset to zero 
23 
D, 
Data bit 1 input 
7 
CS 
Chip select enable, DAC A and DAC B 
22 
Do 
Data bit 0 input 


8 
::!s 
Negative 
analog 
power supply, -15V 
input 
21 
WR 
Write input, DAC A and DAC B 


9 
LE 
Latch data enable, DAC A and DAC B 
20 
BPOA 
Bipolar offset input, DAC A 
10 
+Vl 
Positive 
logic power supply. +SV input 
19 
BPOB 
Bipolar offset input, DAC B 
11 
AGND 
Analog common 
18 
Inv In 
Inverter (A3) input 
12 
+VS 
Positive 
analog 
power supply, +15V 
input 
17 
+VREF Out 
Reference 
voltage, 
+1OV output 
13 
VREF In 
± Reference 
voltage input 
16 
Vour 
A 
Analog output voltage, DAC A 
14 
InvOut 
Inverter 
(Aa) output 
15 
Vour B 
Analog output voltage, DAC B 


PIN CONFIGURATION 


Top View 
DIP 
en 


D. 
28 
DGND 
a:: 
W 


D, 
I- 


Ao 
a:: 
W 


A, 
> 


CLR 
Z0 


MODE 
DAC2815 
0 


CS 
CJ 


-Vs 
0 


LE 
...J 
< 


+Vl 
Z 


AGND 
<I 


+Vs 
0 


VREF 
In 
l- 


I 
...J 


Inv Out 
14 
15 
Your 
B 


~ 
CJ- 
C 
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QUAD 12-BIT DIGITAL-TO-ANALOG 
CONVERTER (12-bit port interface) 


• 
COMPLETE 
WITH REFERENCE 
AND 


OUTPUT 
AMPLIFIERS 


• 
12-BIT 
PORT INTERFACE 


• 
ANALOG 
OUTPUT 
RANGE: 
±10V 


• 
MONOTONICITY 
GUARANTEED 
OVER 


TEMPERATURE 


• 
INTEGRAL 
LINEARITY 
ERROR: 
±1/2LSB 
max 


• 
±12V to ±15V SUPPLIES 


• 
28-PIN 
PLASTIC 
DIP PACKAGE 


OAC4813 is a complete quad l2-bit digital-to-analog 
converter 
with bus interface 
logic. Each package 
in- 
cludes 
a precision 
+ tOv voltage 
reference, 
double- 
buffered 
bus interface 
including 
a RESET 
function 
and 12-bit 0/A converters 
with voltage-output 
opera- 
tional amplifiers. 


The double-buffered 
interface 
consists 
of a l2-bit 
input latch and a 0/A latch for each 0/A converter. 
A 
RESET 
control 
allows the O/A outputs 
to be asyn- 
chronously 
reset to bipolar zero, a feature useful for 
power-up reset, system initialization 
and recalibration. 


OAC4813 O/A converters are committed 
to the ±IOV 
output range only. Gain and offset are not externally 
adjustable. 


OAC4813 is available with a integral linearity error of 
1/2LSB and l2-bit monotonicity 
guaranteed over tem- 
perature. It is packaged in a 28-pin O.6in. wide plastic 
OIP package and specified 
over -4O"C to +8S·C and 
O°C to +70°C. 


BURR - BROWNe 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 


ELECTRICAL 


TA = +250C, +Vcc = +12V or +15V, -Vec = -12V or -15V, 
unless otherwise noted. 


DAC4813AP, 
JP 
I 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUTS 
DIGITAL 
INPUTS 
Over Temperature 


Input Code 
(1) 
Range 
Bipolar Offset Binary 


Logic Levels 
(2) 


V1H(3) 
+2 
+5.5 
V 
VIL 
0 
+0.8 
V 


Logic Input Curre~ 
___ 
DBO-DB11, WR, LDAC, RESET,ENx 


I'H 
V, = +2.7V 
±40 
~A 


III 
V, = +0.4V 
±40 
~A 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Linearity Error 
±1/4 
±112 
LSB 
Differential Linearity Error 
±1/2 
±1 
LSB 
Gain Error 
±O.OS 
±O.2 
% 


Bipolar Zero Error (5) 
±O.OS 
±O.2 
%FSR(4) 


Power Supply Sensitivity 
Of Full Scale +Vcc 
±S 
±20 
ppmFSR/%+Vcc 


-Vcc 
±1 
±10 
ppmFSR/%-Vcc 


DRIFT 
Over Specification 
Temperature 
Range 
Gain 
±S 
±30 
ppm/"C 
Bipolar Zero Drift 
±S 
±lS 
ppmFSRI"C 
Linearity Error over Temperature 
±112 
±314 
LSB 
Monotonicity 
Guaranteed 


DYNAMIC 
CHARACTERISTICS 


SETTLING 
TIME 
(6) 
To within ±O.012%FSR 
of Final Value 
Skill! 
SOOpFLoad 
Full Scale Range Change 
20V Range 
4.5 
6 
~s 
1LSB Output Step (7) At Major Carry 
2 
~s 


Slew Rate 
10 
VI~s 


Crosstalk 
(8) 
5kil 
Loads 
0.2 
LSB 


OUTPUT 
Output Vonage Range 
±Vcc~±11.4V 
±10 
V 
Output Current 
±5 
mA 
Output Impedance 
0.2 
n 
Short Circuit to ACOM Duration 
at DC 
Indefinite 


REFERENCE 
VOLTAGE 


Voltage 
+9.95 
+10.00 
+10.05 
V 
Source Current Available 
for External Loads 
2 
mA 
Impedance 
0.2 
n 
Temperature 
Coefficient 
±5 
±25 
ppm/"C 
Short Circuit to Common Duration 
at DC 
Indefinite 


POWER SUPPLY 
REQUIREMENTS 


Voltage: +Vcc 
+11.4 
+15 
+16.5 
V 


-Vcc 
-11.4 
-15 
-16.5 
V 


Current: 
No Load 
±Vcc=±15V 
+Vcc 
48 
60 
mA 


-Vcc 
24 
28 
mA 
Power Dissipation 
1080 
1320 
mW 
Potential at DCOM with 
Respect to ACOM (9) 
-3 
+3 
V 


TEMPERATURE 
RANGES 


Specification: 
AP 
-40 
+85 
·C 
JP 
0 
+70 
·C 
Storage 
-1>0 
+100 
·C 
Thermal Resistance, 
8JA,Plastic 
DIP 
30 
·cm 


NOTES: (1) For Two's Complement Input Coding invert the MSB with an extemallogic 
inverter. (2) Digital inputs are TTL and +5V CMOS compatible overthe specification 


temperature 
range. (3) Open DATA Input lines will be pulled above +5.5V. See discussion under LOGIC INPUT COMPATIBILITY 
in the OPERATION 
section. (4) FSR 
means Full Scale Range. For example, for ±10V output, FSR = 20V. (5) Error at input code 800HEX' 
(6) Maximum represents the 3cr limit. Not 100% tested for this 


parameter. (7) For the worst-case code change: 7FFHEX to 800HEX and aOOHEX to 7FFHEX• 
(8) Crosstalk is defined as the change in any output as a result of any other 


output being driven from -10V 
to +10V at rated output current. (9) The maximum vohage at which ACOM and DCOM may be separated without affecting accuracy 


specifications. 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS 


WRITE CYCLE #1 


(load 
first rank from Data Bus: LDAC = 1) 


1~>50nS- 


-ENX 
-\~_~/~- 


WRITE CYCLE #2 


(Load second 
rank from first rank: ENx = 1) 


\->50ns- 
/ 


'->50n5- 
-WR-~\ 
I 


- 
tSETTLING-~,- 
_ 


_VOU_T 
~±I/LB 


RESET COMMAND 
(Bipolar Mode) 


ENx• LDAC, WR = Don't Care 


\~~/ 


~ 


t 


±II2LSB 


+VcctoACOM. 
.. 
0 to +18V 
-VcctoACOM. 
.. 
Oto-18V 
+Vcc to -Vcc.. 
. 
0 to +36V 


ACOM to DCOM . . 
.. 
±4V 


Digital Inputs to DCOM 
.. 
-1V to +Yee 


External Voltage applied to SPO Resistor. 
. 
±18V 


VREFOUT' 
Indefinite short to ACOM 
VOUT' 
Momentaryto±18V 


Lead Temperature, soldering IDs. 
. 
+3000C 


Max Junction Temperature. 
. 
. 
165°C 


NOTE: 
Stresses 
above those listed under "Absolute Maximum 
Ratings" may 


cause 
permanent 
damage 
to the 
device. 
Exposure 
to absolute 
maximum 
conditions for extended 
periods may affect device reliability. 


PACKAGE 
DRAWING 
TEMPERATURE 


PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 


DAC4813AP 
28·Pin Plastic DBL Wide DIP 
215 
-40cC 
to +85°C 


DAC4813JP 
28-Pin Plastic DBL Wide DIP 
215 
O°C to +70°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


WR 
EN1 
EN2 
EN3 
EN4 
LDAC 
RESET 
OPERATION 


X 
X 
X 
X 
X 
X 
0 
Reset all D/A Latches 


1 
X 
X 
X 
X 
X 
1 
No Operation 


X 
, 
1 
1 
1 
1 
1 
No Operation 
0 
, 
1 
1 
0 
1 
1 
Load Data into First Rank for D/A 4 


0 
1 
1 
0 
1 
1 
1 
Load Data into First Rank for D/A 3 
0 
1 
0 
1 
1 
1 
1 
Load Data into First Rank for D/A 2 
0 
0 
1 
1 
1 
1 
1 
Load Data into First Rank for D/A 1 


0 
1 
1 
1 
, 
0 
1 
Load Second Rank from First Rank, All D/As 
0 
0 
0 
0 
0 
0 
1 
All Latches Transparent 
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PIN 
NAME 
FUNCTION 


1 
DB11 
DATA, MSB, positive true. 


2 
DB10 
DATA 


3 
DB9 
DATA 
4 
DB8 
DATA 
5 
DB7 
DATA 
6 
DB6 
DATA 
7 
DB5 
DATA 


8 
DB4 
DATA 
9 
DB3 
DATA 
("') 


10 
DB2 
DATA 
?"" 


11 
DB1 
DATA 
ClO 


12 
DBO 
DATA, LSB. 
~ 


13 
RESET 
Resets output of all D/As to bipolar-zero. 
The D/A remains in this state until overwritten 
by a LDAC-WR command. 
RESET 
0 


does not reset the input latch. After power-up 
and reset, input latches will be in an indetenninant 
state. 
e:( 


14 
WR 
Write strobe. Must be low for data transfer to any latch (except RESET). 
C 
15 
EN1 
Enable for 12-bit input data latch of DIA 1. NOTE: This logic path is slower than the WRI path. 


16 
EN2 
Enable for 12·bit input data latch of D/A2. NOTE: This logic path is slower than the WAf path. 


17 
EN3 
Enable for 12-bit input data latch of D/A3. NOTE: This logic path is slower than the WR Ipath. 


J 


18 
EN4 
Enable for 12-bit input data latch of DIM. 
NOTE: This logic path is slower than the WRI path. 
3 
19 
LDAC 
load 
OAC enable. Must be low with WR for data transfer to the D/A latch and simultaneous 
update of all D/A converters. 


20 
DCOM 
Digital common, logic currents return. 


21 
-Vcc 
Analog supply input, nominally 
-12V 
or -15V 
referred to ACOM. 
en 
22 
ACOM 
Analog common, 
+Vcc' 
-Vcc 
supply return. 
23 
+V"" 
Analog supply input, nominally + 12V or + 15V referred to ACOM. 
a: 


24 
VOUT 
~ 
O/A 4 analog output. 
W 


25 
V""" 
0/ A 3 analog output. 
•••• 
26 
V""" 
DIA 2 analog output. 
a: 
27 
Your 
1 
O/A 1 analog output. 
W 
28 
Vl'lEFOUT 
+ 1OV reference output. 
> 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 
no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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Quad 12-Bit Digital-to-Analog Converter 
(Serial Interface) 


• 
COMPLETE 
QUAD DAC - 


INCLUDES 
INTERNAL 
REFERENCES 
AND 
OUTPUT AMPLIFIERS 


• 
GUARANTEED 
SPECIFICATIONS 
OVER TEMPERATURE 


• 
GUARANTEED 
MONOTONIC 
OVER 
TEMPERATURE 


• 
HIGH-SPEED 
SERIAL 
INTERFACE 


(10MHz 
CLOCK) 


• 
LOW POWER: 
600mW 
(150mW/DAC) 


• 
LOW GAIN DRIFT: 5ppm/oC 


• 
LOW NONLINEARITY: 
±1I2 LSB max 


• 
UNIPOLAR 
OR BIPOLAR 
OUTPUT 


• 
CLEAR/RESET 
TO UNIPOLAR 
OR 
BIPOLAR 
ZERO 


The DAC4814 is one in a family of dual and quad 12- 
bit digital-to-analog 
converters. 
Serial, 
8-bit, 
12-bit 
interfaces 
are available. 


The DAC4814 
is complete. 
It contains CMOS logic, 


switches, a high-performance 
buried-zener 
reference, 


and low-noise 
bipolar output amplifiers. 
No external 
components 
are required for either unipolar 0 to IOY, 


o to -IOY, 
or bipolar ±IOY output ranges. 


The 
DAC4814 
has 
a high-speed 
serial 
interface 
capable 
of being clocked at IOMHz. Serial data are 
clocked DAC D MSB first into a 48-bit shift register, 
then strobed 
into each DAC separately 
or simulta- 
neously as required. 
The DAC has an asynchronous 
clear 
control 
for reset 
to unipolar 
or bipolar 
zero 
depending on the mode selected. This feature. is useful 
for power-on reset or system calibration. The DAC4814 
is packaged in a 28-pin plastic DIP rated for the --40°C 
to +85°C extended 
industrial 
temperature 
range. 


High-stability 
laser-trimmed 
thin film resistors assure 
high reliability and true 12-bit integral and differential 
linearity over the full specified 
temperature 
range. 


Serial 
Data 
18 
Out 


BURR-BROWN_ 
lEU::" 


SPECIFICATIONS, 
Guaranteed 
over TA = -40°C 
to +85°C unless otherwise 
specified. 


ELECTRICAL 


DAC4814AP 
DAC4814BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUTS 


Resolution 
12 
* 


Bits 


V,H (Input High Voltage) 
+2 
+5 
,. 
::: 
V 
~ 


Vil (Input Low Voltage) 
0 
+0.8 
:;: 
* 
V 
.•.. 


IIN 
( Input Current) 
TA = 25°C 
±1 
::: 
~A 
ClO 
TA = -40°C 
to +85°C 
±10 
::: 
~A 
~ 


GIN (Input Capacitance) 
0.8 
* 
pF 
0 


DIGITAL 
OUTPUT 
<C 


Data Out VOL 
ISINK = 1.6mA 
0 
+0.4 
:1: 
* 
V 
C 
VOH 
ISOURCE= 500~ 
+2.4 
+5 
::: 
", 
V 


ACCURACY 
3l 


Integral, 
Aelative 
Linearity(1) 
±1 
±1/2 
LSB 


Differential 
Nonlinearity(2) 
TA = 25°C 
±1 
::: 
LSB 
T A = -40°C 
to +85°C 
+1.5/-1 
±1 
LSB 


Unipolar Offset Error 
TA = +25°C 
±1 
±O.5 
mV 


TA = -40°C 
to +85°C 
±3 
* 
mV 
en 


Bipolar Zero Error 
±20 
±10 
mV 
a: 


Gain Error Unipolar, Bipolar 
With Internal or External 
10.0V 
Ref 
±O.2 
±0.15 
% 
W 
Power 
Supply Sensitivity(3) 
Vs=±11.4Vto±18V 
30 
::: 
ppmFSRN 
•••• 
VL = +4.5V to +S.5V 
a: 


TEMPERATURE 
DRIFT 
W 
Gain Drift Unipolar, Bipolar 
±5 
±30 
* 


±20 
ppm/oC 
> 
Unipolar Offset Drift 
±O.1 
±5 
* 
* 


ppmFSRfOC 


Bipolar Zero 
Drift 
±5 
±15 
* 


±8 
ppmFSR/oC 
Z 


REFERENCE 
OUTPUT 
0 


Output Voltage 
+9.980 
+10 
+10.020 
+9.985 
:;: 
+10.015 
V 
0 


Reference 
Drift 
±2 
±30 
::: 
±20 
ppm/oC 
C) 
Output Current 
TA = 25°C 
+10/-5 
>.: 
mA 


TA = -4Qoc to +85°C 
+6.5/-5 
::: 
mA 
0 


Max Load Capacitance 
(For Stability) 
500 
* 
pF 
...J 


Short Circuit Current 
±20 
* 
mA 
<C 
Load Regulation 
40 
,,' 
ppm/mA 
(6. VOUT 
vs 6. ILOAD) 
Z 


Supply Regulation 
±5 
* 
ppmN 
<C 


(6. VOUT 
vs 6. Vs) 
I 


INVERTER 
0 


-1QV 
Reference(4), 
Inverter Output 
-10.020 
-10 
-9.980 
-10.015 
* 


-9.985 
V 
•••• 
-10V 
Reference 
Drift 
±3Q 
±20 
ppm/oC 
I 


DC Output Impedance 
0.1 
* 
11 
...J 


Output Current 
±7 
* 


mA 


~ 
Max Load Capacitance 
(For Stability) 
200 
* 
pF 


Short Circuit Current 
±30 
* 


mA 


REFERENCE 
INPUT 
C) 


Reference 
Input Resistance 
1.75 
2.5 
* 


<- 
kl1 
C 
Inverter Input Resistance 
7 
10 
* 
.~ 
kl1 


SPO 
Input Resistance 
14 
20 
* 
* 


kl1 


Reference 
Input Range 
±10 
,. 
V 


ANALOG 
SIGNAL 
OUTPUTS 


Voltage Range 
-Vs+1.4 
+Vs-1.4 
* 
" 
V 


DC Output Impedance 
0.1 
* 


11 
Output Current 
±5 
* 
mA 
Max Load Capacitance 
(For Stability) 
VOUT 
500 
* 
pF 


Short Circuit Current 
±30 
* 
mA 


DYNAMIC 
PERFORMANCE(') 
CL = 100pF 


Unipolar Mode Settling Time 
To 1/2 LSB 01 Full Scale 
2.5 
10 
* 
* 
~s 


Bipolar Mode Settling Time 
To 1/2 LSB of Full Scale 
3.5 
10 
* 
* 
~s 
Slew Rate 
10 
* 


V/~s 


Small-Signal 
Bandwidth 
3 
::: 
MHz 


ANALOG 
GROUND 
CURRENT 


(Code Dependent) 
±4 
* 
mA 


DIGITAL 
CROSSTALK 
Full Scale Transition 
3 
* 
nV~s 
CL= 100pF 


D/A GLITCH IMPULSE 
30 
* 
nV-s 


BURR-BROWN!!' 
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DAC4814AP 
DAC4814BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
+Vs and -Vs 
±11.4 
±15 
±18 
* 


::: 
* 


V 


+V, 
4.5 
5 
5.5 
* 
* 
* 
V 
+15 
+20 
+24 
:;: 
:;: 
mA 
-Is 
-20 
-25.5 
:;: 
* 
mA 
+1, 
Digital Inputs = OV or +VL 
0.4 
2 
* 


:1: 
mA 
+1, 
Digital Inputs = V1L or V1H 
10 
* 


mA 
Total Power, All DACs 
600 
753 
:;: 
* 


mW 


TEMPERATURE 
RANGE 


Specified 
-40 
+85 
'" 
',' 
°C 


Operating 
-40 
+85 
* 
* 


°C 
Thermal Resistance, 
8JA 
75 
:;: 
°CIW 
* Specifications 
same as DAC4814AP. 


NOTES: (1) End point linearity. (2) Guaranteed 
monotonic. 
(3) Change in bipolar full scale output. Includes voltage output DAC, voltage reference, and reference 


inverter. (4) Inverter output with inverter input connected 
to +VREF• 
(5) Guaranteed 
to but not tested. 


+V, to AGND 
OV, +7V 


+V, to DGND . 
.. 
OV, +7V 
+Vs to AGND . 
. 
OV. +18V 


-Vs to AGND . 
. 
OV,-18V 
AGND to DGND .. 
.. 
±0.3V 
Any digital input to DGND . 
. 
-o.3V, +VL +O.3V 
Ret In to AGND . 
. 
±25V 
Ret In to DGND .. 
. 
±25V 
Storage Temperature 
Range 
-55QC 
to +125°C 
Operating Temperature 
Range. 
. 
-40°C 
to +85°C 
Lead Temperature 
(soldering, 
10s) 
+300"C 
Junction Temperature. 
. 
+155°C 


Output Short Circuit. 
. 
Continuous to common or ±Vs 


Reference Short Circuit 
Continuous to common or +Vs 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


DAC4814AP 
28·Pin Plastic OBL Wide 01 P 
215 
DAC4814BP 
28-Pin Plastic DBl Wide DIP 
215 


~ 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR·BRoWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirety at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent nghts or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BRoWN 
does not authorize or warrant 
any BURR·BRoWN 
product for use in life support devices and/or systems. 
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PIN 
DESCRIPTOR 
FUNCTION 
PIN 
DESCRIPTOR 
FUNCTION 


1 
VOUT 
B 
Analog output voltage, 
DAC B 
28 
+VL 
Positive logic power supply, +SV input 
2 
Your A 
Analog output voltage, 
DAC A 
27 
LATCH A 
Latch data update, logic input, DAC A 
3 
Inv In 
Inverter (As) input 
26 
lATCH 
B 
latch 
data update, logic input, DAC B 


4 
+VAEF Out 
Positive reference 
voltage output (+10V 
output) 
25 
MODE 
Selection 
input for unipolar 
or bipolar 
reset to zero 
5 
BPOB 
Biplolar offset input, DAC B 
24 
ClR 
Asynchronous 
input reset to zero 
6 
BPOA 
Bipolar offset input, DAC A 
23 
Cs 
Chip select enable, DAC A, B, C, and D 


7 
-Vs 
Negative 
analog power supply. 
-15V 
input 
22 
Data In 
Serial data input 


8 
BPOD 
Bipolar offset input, DAC 0 
21 
lATCH 
C 
latch 
data update, logic input, DAC C 
9 
BPOC 
Bipolar offset input, DAC C 
20 
LATCH D 
Latch data update, 
logic input, DAC 0 


10 
VREF In 
± Reference 
voltage input 
19 
ClK 
Clock input 
11 
Inv Out 
Inverter (As) output 
18 
Data Out 
Serial data output 


12 
AGND 
Analog common 
17 
DGND 
Digital common 
13 
Vour 0 
Analog output voltage, DAC D 
16 
NC 
No internal connection 
14 
Vour C 
Analog output voltage, DAC C 
15 
+Vs 
Positive analog power supply. +15V input 


PIN CONFIGURATION 


TOP VIEW 


VOUT B 
28 WL 


VOUT A 


Inv In 


+VREF Out 


BPO B 


BPOA 


-Vs 
DAC4814 


SPOD 


BPOC 


VREF In 


Inv Out 


AGND 


VOUT D 


VOUTC 
14 
15 
+Vs 


NC = No Internal Connection 
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BURR-BROWN® 
1E3E31 


Quad 12-Bit Digital-to-Analog Converter 
(a-Bit Port Interface) 


• 
COMPLETE 
QUAD DAC - 


INCLUDES 
INTERNAL 
REFERENCES 
AND 
OUTPUT 
AMPLIFIERS 


• 
GUARANTEED 
SPECIFICATIONS 
OVER TEMPERATURE 


• 
GUARANTEED 
MONOTONIC 
OVER 


TEMPERATURE 


• 
HIGH-SPEED 
8 + 4-BIT PARALLEL 
INTERFACE 


• 
LOW POWER, 
600mW 
(150mW/DAC) 


• 
LOW GAIN DRIFT, 5ppm/oC 


• 
LOW NONLINEARITY: 
±112 LSB max 


• 
BIPOLAR 
OUTPUT 


• 
CLEAR/RESET 
TO BIPOLAR 
ZERO 


The DAC4815 
is one in a family of dual and quad 
l2-bit 
digital-to-analog 
converters 
(DACs). 
Serial, 


8-bit, l2-bit interfaces 
are available. 


The DAC4815 
is complete. 
It contains CMOS logic, 


switches, a high-performance 
buried-zener 
reference, 


and low-noise 
bipolar output amplifiers. 
No external 
components 
are 
required 
for bipolar 
±lOV 
output 
range. 


The DAC4815 
has a 2-byte (8 + 4) double-buffered 
interface. 
Data is first loaded (level transferred) 
into 
the input registers 
in two steps for each DAC. Then 
both DACs are updated simultaneously. 
The DAC has 


an asynchronous 
clear control for reset to bipolar zero. 


This feature 
is useful for power-on 
reset or system 
calibration. 
The DAC4815 
is packaged 
in a 28-pin 
plastic 
DIP rated for the --40°C to +85°C extended 
industrial 
temperature 
range. 


High-stability 
laser-trimmed 
thin film resistors assure 
high reliability and true l2-bit integral and differential 
linearity over the full specified 
temperature 
range. 


Or, Call Cuslomer Service aI1·800·548·6132 
(USA Only) 


SPECIFICATIONS, 
Guaranteed 
over TA = -40°C 
to +85°C unless otherwise 
specified. 


ELECTRICAL 


DAC4815AP 
DAC4815BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUTS 


Resolution 
12 
* 


Bits 


V1H (Input High Voltage) 
2 
5 
* 
* 


V 
Lt) 


VIL (Input Low Voltage) 
0 
0.8 
* 
* 


V 
'I"'" 


IIN 
( Input Current) 
TA = 25°C 
±1 
* 


~A 
CO 


TA = -40°C 
to +85°C 
±10 
* 


~A 
'I::t 


C1N (Input Capacitance) 
0.8 
* 


pF 
0 


ACCURACY 
« 


Integral, 
Relative 
Linearity(1) 
±1 
±112 
LSB 
C 
Differential 
Nonlinearity(2) 
TA = 25°C 
±1 
* 


LSB 


TA = -40°C 
to +85°C 
±1.5/-1 
±1 
LSB 
Bipolar Zero 
Error 
±20 
±10 
mV 
3 J 


Gain Error 
With Internal or External 
10.QV Ref 
±O.2 
±0.15 
% 


Power Supply Sensitivity(3) 
Vs = ±11.4V to ±18V 
30 
* 


ppmFSRN 
Vl = +4.5V to +S.5V 


TEMPERATURE 
DRIFT 
en 


Gain Drift 
±5 
±30 
:;: 
±20 
ppml°C 
a: 


Bipolar Zero Drift 
±5 
±15 
* 
±8 
ppmFSR/"C 
W 


REFERENCE 
OUTPUT 
I- 


Output Voltage 
+9.980 
+10 
+10.020 
+9.985 
* 


+10.015 
V 
a: 


Reference 
Drift 
±2 
±30 
* 
±20 
ppml°C 
W 
Output Current 
TA = 25°C 
+10/-5 
::: 
mA 
> 
TA = -40°C 
to +85°C 
+5/-5 
* 


mA 
Max Load Capacitance 
(For Stability) 
500 
:;: 
pF 
Z 


Short Circuit Current 
±20 
* 


mA 
0 


Load Regulation 
40 
::: 
ppmlmA 
0 
(6 Your vs 6 ILOAD) 
Supply 
RegUlation 
±5 
::: 
ppmN 
e" 
(A VOUT 
vs A Vs) 
0 
-REFERENCE 
OUTPUT, 
Inverter 
-10V 
Reference 
-10.020 
-10 
-9.980 
-10.015 
* 
-9.985 
V 
..oJ 


-10V Reference 
Drift 
±30 
±20 
ppmf'G 
« 


DC Output Impedance 
0.1 
* 
Q 
Z 
Output Current 
±7 
* 


mA 
« 
Max Load Capacitance 
(For Stability) 
200 
* 


pF 
I 
Short Circuit Current 
30 
* 


mA 
0 
REFERENCE 
INPUT 
I- 


Reference 
Input Resistance 
1.75 
2.5 
::: 
* 


kQ 
I 
Inverter Input Resistance 
7 
10 
* 
* 


kQ 
..oJ 


SPO 
Input Resistance 
3.5 
5 
::: 
* 
kQ 
t! 
Reference 
Input Range 
±10 
* 


V 


ANALOG 
SIGNAL 
OUTPUTS 
e" 
Voltage Range 
-Vs + 1.4 
+Vs-1.4 
::: 
* 


V 
DC Output Impedance 
0.1 
* 


Q 
C 


Output Current 
±5 
* 
mA 
Max Load Gapacitance 
(For Stability) 
VOUT 
500 
* 


pF 
Short Circuit Current 
±30 
* 


mA 


DYNAMIC 
PERFORMANCE") 
Gl = 100pF 
Settling Time 
To 1/2 LSB of Full Scale 
3.5 
10 
:;: 
* 
~s 
Slew Rate 
10 
* 


VI~s 


Small-Signal 
Bandwidth 
3 
:;: 
MHz 


ANALOG 
GROUND 
CURRENT 


(Code Dependent) 
±4 
* 


mA 


DIGITAL CROSSTALK 
Full Scale Transition 
3 
* 
nV·s 


Gl= 100pF 


DIGITAL-TO-ANALOG 
GLITCH IMPULSE 
30 
'.' 
nV·s 


POWER SUPPLY 
+Vs and -Vs 
±11.4 
±15 
±18 
:I: 
* 
* 
V 
Wl 
4.5 
5 
5.5 
* 
* 
* 


V 


+15 
+20 
+24 
* 
* 


mA 


-Is 
-20 
-25.5 
* 


:;: 
mA 
+Il 
Digital Inputs = OV or +Vl 
0.4 
2 
:;: 
* 


mA 
+Il 
Digital Inputs = V1l or V1H 
10 
',' 
mA 


Total Power 
All DACs 
600 
753 
',' 
:I: 
mW 


BURR· 
BROWNe 


,E3lE3l, 
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For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 
(CONT), 
Guaranteed 
over TA = -40°C 
to +85°C unless otherwise 
specified. 


ELECTRICAL 


DAC4815AP 
DAC4815BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TEMPERATURE 
RANGE 


Specified 
-40 
+85 
* 
* 


"C 
Operating 
-40 
+85 
* 


::: 
·C 


Thermal Resistance, 
(JJA 
75 
* 


·CIW 


::: SpecIfications 
same as DAC4815AP. 


NOTES: (1) End point linearity. (2) Guaranteed 
monotonic. 
(3) Change 
in bipolar full scale output. 
Includes effect of voltage output OAC, voltage 
references. 


(4) Guaranteed 
but not tested. 


PIN 
DESCRIPTOR 
FUNCTION 
PIN 
DESCRIPTOR 
FUNCTION 


1 
VOUT B 
Analog output voltage, DAC B 
28 
A, 
Address line 2 input 
2 
VOlJTA 
Analog output voltage, OAC A 
27 
A, 
Address line 1 input 


3 
-VREF 
Out 
Negative reference voltage output (-10V output) 
26 
Ao 
Address line 0 input 


4 
VAEF 
In 
± Reference voltage input 
25 
D, 
Data bit 7 input 


5 
+VREF 
Out 
Positive reference voltage output (+10V output) 
24 
D, 
Data bit 6 input 


6 
BPO 
Bipolar offset input, DAC A, B, C, and D 
23 
D, 
Data bit 5 input 


7 
-Vs 
Negative analog power supply, -15V 
input 
22 
D, 
Data bit 4 input 


8 
+Vs 
Positive analog power supply, +15V input 
21 
D, 
Data bit 3 input 


9 
AGND 
Analog common 
20 
0, 
Data bit 2 input 
10 
DGND 
Digital common 
19 
D, 
Data bit 1 input 
11 
+VL 
Positive logic power supply, +5V input 
18 
Do 
Data bit 0 input 
12 
VOUT 
D 
Analog output voltage, DAC D 
17 
IT 
Latch data enable. DAC A. B. C. and D 
13 
VOUT C 
Analog output voltage, DAC C 
16 
Cs 
Chip select enable, DAC A. B. C. and D 


14 
CLR 
Asynchronous 
input reset to zero 
15 
WA 
Write input, DAC A, B, C, and D 


PIN CONFIGURATIONS 


Top View 


Voor B 
28 
A, 


VOUT A 


-VAEF 
Out 


VAEF 
In 


+VAEF 
Out 


SPO 


-Vs 
DAC4815 


+Vs 


AGND 


DGND 


+VL 


VOUT 
D 


VOUT 
C 


CLA 
14 
15 
WR 


PACKAGE/ORDERING 
INFORMATION 


+VL to AGND.. 
. 
OV. +7V 


+VL to DGND . 
. 
OV, +7V 


+VS to AGND . 
. 
OV. +18V 
-Vs to AGND . 
. 
OV.-18V 


AGND to DGND 
±0.3V 
Any digital input to GND 
-o.3V, 
+VL +0.3V 


Aef In to AGND .. 
. 
±25V 
Ref In to DGND.. 
. 
±25V 
Storage Temperature 
Range 
-55°C 
to +125°C 


Operating Temperature 
Range. 
. 
-4<Y'C to +85°C 


Lead Temperature 
(soldering, 
10s) 
+300°C 
Junction Temperature.. 
.. 
+155°C 
Output Short Circuit 
Continuous to common or ±Vs 


Reference Short Circui1 
Continuous to common or +Vs 


~ 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


PACKAGE 
LINEARITY 
DRAWING 
ERROR 
PRODUCT 
PACKAGE 
NUMBER(1) 
(LSB) 


DAC4815AP 
28-Pin Plastic DIP 
215 
±1 


DAC4815BP 
28-Pin Plastic DIP 
215 
±112 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The 
information 
provided 
herein 
is believed 
10 be reliable; 
however, 
BURR·BROWN 
assumes 
no 


responsibilityfOfillaCCuraciesoromissions. 
BURA-BROWN 
assumes 
no responsibilityfortheuseofthis 


information, 
and 
all use of such 
Information 
shall 
be enltrely 
at the user's 
own 
risk. 
Prices 
and 


specifications 
are subject 
to change 
without 
notlC&. No patent rights or licenses 
to any 01 the circuits 


described 
herein are implied or granted 10any third party. BURR·BROWN 
does not authorize 
or warrant 


any BURR·BROWN 
product 
for use in life support 
devices 
and/or systems. 
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BURR 
- BROWN4ll 
113131 


Low Cost 12-Bit CMOS 
Four-Quadrant Multiplying 
DIGITAL-TO-ANALOG CONVERTER 


• 
FULL FOUR-QUADRANT 
MULTIPLICATION 


• 
12-BIT END-POINT 
LINEARITY 


• 
DIFFERENTIAL 
LINEARITY 
±1I2LSB 
MAX 
OVER TEMPERATURE 


• 
MONOTONICITY 
GUARANTEED 
OVER 
TEMPERATURE 


• 
TTL-ICMOS-eOMPATIBLE 


• 
SINGLE 
+5V TO +15V SUPPLY 


• 
LATCH-UP 
RESISTANT 


• 
7521n541n541A 
REPLACEMENT 


• 
PACKAGES: 
Plastic DIP, Plastic SOIC 


• 
LOW COST 


The 
Burr-Brown 
DAC754IA 
is a low cost 
12-bit, 


four-quadrant 
multiplying digital-to-analog 
converter. 


Laser-trimmed 
thin-film 
resistors 
on a monolithic 
CMOS circuit provide true 12-bit integral and differ- 
ential 
linearity 
over 
the full 
specified 
temperature 
range. 


DAC754 IA is a direct, improved pin-for-pin 
replace- 
ment for 7521, 
7541, and 754IA 
industry 
standard 
parts. In addition to a standard 
18-pin plastic package, 


the DAC754IA 
is also available 
in a surface-mount 
plastic 
18-pin SOle. 


VA" 
101<0 
101<0 
101<0 
101<0Ff1- 


20Idl 


SPOT NMOS 
1 


I Y 
~ I 


I 
~ 
I 
I 
I 
I 
Switclles 
I 
I 
lOUT' 
I 
I 
I 
, 
, 
I 
lOUT. 
I 
I 
I 
, 
. 
I 


6 
6 
6 
101<0 
Bit 1 
Bit 2 
Bit 3 
RFB 
(MSB) 
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DAC7541A 


PARAMETER 
GRADE 
T. = +25"<: 
T.=TIIAll.T,..l'1 
UNITS 
TEST CONDIT1ONSICOMMENTS 


ACCURACY 
Resolution 
All 
12 
12 
Bits 
Relative Accuracy 
J 
±1 
±1 
LSB max 
±1 LSB = ±O.024% of FSR. 


K 
±112 
±112 
LSB max 
±1/2LSB = ±O.Ol2% of FSR. 


Difterenlial Non-linearity 
J 
±1 
±1 
LSBmax 
All grades guaranteed 
monotonic to 12 bits, 


K 
±1/2 
±112 
LSB max 
TMIN to TMAX" 
Gain Enor 
J 
±ii 
±B 
LSB max 
Measured using intemal RFB and includes eftect 


K 
±1 
±3 
LSB max 
of teakage current and gain T.C. 


Gain error can be trimmed to zero. 


Gain Temperature 
CoeffICient 
(<1Gain/<1Temperature) 
ALL 
5 
ppml"C max 
Typical value is 2ppml"C. 


OulpUl Leakage Current 
Out, (Pin 1) 
J, K 
±5 
±10 
nAmax 
All digital inputs = OV. 


Out, (Pin 2) 
J, K 
±5 
±10 
nAmax 
All (jgital 
inputs = Voo. 


REFERENCE 
INPUT 
Voltage (Pin 17 10GND) 
All 
-101+10 
-101+10 
Vmin/max 
Input Resistance (Pin 17 to GND) 
All 
7-18 
7-18 
ka minimax 
Typical inpUl resistance = 111<11. 
Typical inpUl resistance temperature 
coefficient is 


-SOppml"C. 


DIGITAL INPUTS 
V•• (Input HIGH Vollage) 
All 
2.4 
2.4 
Vmin 
V'L (InpUl LOW Voltage) 
All 
0.8 
0.8 
Vmax 


I•• (Input Current) 
All 
±1 
±1 
IlAmax 
Logic inputs are MOS gates. 
IINtyp (25"<:) = 1nA 
C•• (InpUl Capacitance)(2) 
All 
8 
8 
pF max 
V1N =Ov 


POWER SUPPLY 
REJECTION 


<1Gain/<1Voo 
All 
±C.Ol 
±O.02 
% per%max 
Voo = +11.4V to +16V 


POWER SUPPLY 
Voo Range 
All 
+5 to +16 
+5 to +16 
V min to 
Accuracy is not guaranteed over this range. 
Vmax 


100 
All 
2 
2 
mAmax 
All (jgital inputs V,L Of V'N. 
All 
100 
500 
I'll max 
All digital inputs OV or Voo. 


DAC7541A 


PARAMETER 
GRADE 
T. =+25"<: 
T.=TIIAll.T,..l'1 
UNITS 
TEST CONDIT1ONSICOMMENTS 


PROPAGATION 
DELAY 
(from Digital Input mange 
to 90% 01 
Ou1, Load = 100ll, CEXT = 13pF. 


final Analog 0u1pU1) 
All 
100 
- 
ns typ 
Digital Inputs = OV to Voo Of Voo to OV. 


DIGITAL-TD-ANALOG 
GLITCH 
VREF = OV, aNdigilal inputs OV to Voo Of Voo to 
IMPULSE 
All 
1000 
- 
nV-s typ 
OV. Measured using OPA606 as oulpUl amplifier. 


MULTlPL YING FEEDTHROUGH 
ERROR 


(VREF 
to Ou1,) 
All 
1.0 
- 
mVp-p max 
VREF =±10V, 
10kHz sine wave. 


OUTPUT CURRENT 
SETTLING 
TlME 
All 
0.6 
- 
~styp 
To 0.01 % of Full Scale Range. 
DUl, 
Load = lOOll, CEXT = 13pF. 


All 
1.0 
- 
~max 
Digital Inputs: OV to Voo or Voo to OV. 


OUTPUT CAPACITANCE 
COUT 1 (Pin 1) 
All 
100 
100 
pF max 
Digital Inputs = V,H 
COUT' 
(Pin 2) 
All 
60 
60 
pF max 
Digllallnputs 
= V,H 
COUT 1 (Pin 1) 
All 
70 
70 
pF max 
Digital Inputs = V1l 
COUT' 
(Pin 2) 
All 
100 
100 
pF max 
Digital Inputs = V1l 


BURR-BROWNe 
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Voo (Pin 16) 10Ground •..•.••..............................................................• 
+17V 
VA" 
(Pin 17) to Ground .........................................•.•........•...............• 
+25V 
V••••• (Pin 18) to Ground ..................................•......•...•....................... 
±25V 
D91aJ Input Voltage (pins 4-15) to Ground 
~.4V, 
Voo 
V•••• " V••••, 10Ground ......................•..•.......•.•.....•....•.........•..•. 
~.4V, 
Voo 
Power Dissipation 
(any Package): 
To +75'C ..................•.•.•......•.•...•...........•...•..•.............................. 
450mW 
Darates above +75'C 
..........................•.........•.•..•...•.....•..•....•.. 
~mW/"C 


Lead Temperature 
(soldering, 
105) .....•.•..•......•.•...•.•.......•.•.•.......... 
+3OIJOC 
Storage Temperature: 
Plastic Package 
•.....•..•........•........•..........•.. 
+125OC 


NOTE: (1) SIresses above those listed above may cause pennanent damage to 
the device. This is a stress rating only and functional operation 01the device al 
these ()( any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure toabsolule 
maximum rating conditions 
for extended periods may affect device reliabilily. 


~\ 
ELECTROSTATIC 
J.Ua. DISCHARGE SENSITIVITY 


The DAC754IA 
is an ESD (electrostatic 
discharge) 
sensi- 
tive device. The digital control 
inputs have a special FET 
structure, which turns on when the input exceeds the supply 
by l8V, 
to minimize 
ESD damage. 
However, 
permanent 
damage may occur on unconnected 
devices subject to high 
energy electrostatic 
fields. When not in use, devices must be 
stored in conductive 
foam or shunts. The protective 
foam 
should 
be discharged 
to the 
destination 
socket 
before 
devices are removed. 


BURN-IN 
SCREENING 
Bum-in screening is an option available for the models in the 
Ordering Information 
table. Bum-in duration is 160 hours at 
the indicated temperature 
(or equivalent combination 
of time 


and temperature). 


All units are tested after bum-in to ensure that grade speci- 
fications 
are met. To order bum-in, 
add "..B'" to the base 
model number. 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBERi') 


DAC7541JP 
Plastic DIP 
218 
DAC7541KP 
Plastic DIP 
218 


DAC7541JU 
Plastic SOlC 
219 
DAC7541KU 
Plastic SOlC 
219 


DAC7541 JP-BI 
Plastic DIP 
218 
DAC7541 KP·BI 
Plastic DIP 
218 


TEMPERATURE 
RELATIVE 
PRODUCT 
PACKAGE 
RANGE 
ACCURACY 
(LSB) 
GAIN ERROR (LSB) 


DAC7541AJP 
Plastic DIP 
O'C to +70"C 
±1 
±6 
DAC7541AKP 
Plastic DIP 
OOCto +70"C 
±112 
±1 
DAC7541AJU 
Plastic SOIC 
O'C to +70"C 
±1 
±6 
DAC7541AKU 
Plastic SOIC 
O°Cto +700C 
±112 
±1 


BURfoHN SCREENING 
OPTION 
See text for details. 


TEMPERATURE 
RELATIVE 
BURN-IN TEMP. 


PRODUCT 
PACKAGE 
RANGE 
ACCURACY 
(LSB) 
(160 Hours)") 


DAC7541 AJP·BI 
Plastic DIP 
OOCto +7O"C 
±1 
+85'C 
DAC7541AKp·BI 
Plastic DIP 
OOCto +70"C 
±112 
+85OC 


The information 
provided 
herein is believed 
to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility 
for the use of this information, and all use of such information 
shall be entirely at the usefs own risk. Prices and specifications 
are subject 
to mange 
without notK;e. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR~BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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CMOS 12-Bit Multiplying 
DIGITAL- TO-ANALOG 
CONVERTER 
Microprocessor 
Compatible 


• 
FOUR-QUADRANT 
MULTIPLICATION 


• 
LOW GAIN TC: 2ppmf'C 
typ 


• 
MONOTONICITY 
GUARANTEED 
OVER 
TEMPERATURE 


• 
SINGLE 
5V TO 15V SUPPLY 


• 
TTUCMOS 
LOGIC 
COMPATIBLE 


• 
LOW OUTPUT 
LEAKAGE: 
10nA max 


• 
LOW OUTPUT 
CAPACITANCE: 
70pF max 


• 
DIRECT 
REPLACEMENT 
FOR AD7545, 
PM-7545 


The 
DAC7545 
is a low-cost 
CMOS, 
12-bit 
four- 
quadrant multiplying, 
digital-to-analog 
converter with 
input data latches. The input data is loaded into the 
DAC as a l2-bit data word. The data flows through to 
the DAC when both the chip select (CS) and the write 
(WR) pins are at a logic low. 


Lao;er-trimmed thin-film resistors and excellent CMOS 
voltage switches provide true 12-bit integral and dif- 
ferential 
linearity. 
The device 
operates 
on a single 
+5V to +15V supply and is available in 20-pin pla~tic 
DIP or 2Q-lead plastic 
SOIC packages. 
Devices 
are 
specified 
over the commercial. 


The DAC7545 
is well suited for battery or other low 
power applications 
because 
the power dissipation 
is 
less than O.5mW when used with CMOS logic inputs 
and Voo = +5V. 


Voo 


3 
DGND 


BURR-BROWN_ 
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Or, Call Cuslomer Service aI1·800·548·6132 (USA Only) 


SPECIFICATIONS 


DAC7S45 


Voo = +5V 
voo= +15V 


PARAMETER 
GRADE 
T. = +25"C 
T.....-T.,l" 
T. = +25"C 
TMArT ••••(1) 
UNITS 
TEST CONDIT1ONSICOMMENTS 


STATIC PERFORMANCE 
Resolution 
All 
12 
12 
12 
12 
Bits 
Accuracy 
J 
±2 
±2 
±2 
±2 
LSB 


K 
±1 
±1 
±1 
±1 
LSB 


L 
±112 
±112 
±112 
±112 
LSB 
GL 
±1/2 
±1/2 
±112 
±112 
LSB 
Differential Nonlinearity 
J 
±4 
±4 
±4 
±4 
LSB 
10-B~ Monotonic, 
T_to 
TIoW( 


K 
±1 
±1 
±1 
±1 
LSB 
1o-B~ Monotonic, T_ 
to TloW( 


L 
±1 
±1 
±1 
±1 
LSB 
12-Bit Monotonic, 
T_ 
to TIoW( 


GL 
±1 
±1 
±1 
±1 
LSB 
12-B~ Monotonic, 
T_ 
to TloW( 


Gain Error (with intemal RFBJl2) 
J 
±20 
±20 
±25 
±25 
LSB 
{ 
DlA register loaded with FFFH. 


K 
±10 
±10 
±15 
±15 
LSB 
Gain error is adjustable using 


L 
±5 
±5 
±10 
±10 
LSB 
the circurts in Ftgures 2 and 3. 


GL 
±2 
±3 
±5 
±7 
LSB 
Gain Temperature 
Coefficient<3) 
(AGainid Temperature) 
All 
±5 
±5 
±10 
±10 
ppml"C 
Typical value is 2ppm/"C 
forVoo= 
+5 
DC Supply Rejection(') 
(AGainiAV 00) 
All 
0.015 
0.03 
0.01 
0.02 
%1% 
AVoo±5% 


Oulpul Leakage Current at Out 1 
J, K, L,GL 
10 
50 
10 
50 
nA 
DB"-DB,, 
= OV; WR, CS = OV 


DYNAMIC 
PERFORMANCE 


Current SeWing lime(3) 
All 
2 
2 
2 
2 
IlS 
To 1I2LSB. Out, Load = 1000 
DAC output measured from 
falling edge 01WR. CS = OV 


Propagation 
Delay<') (from digital input 
All 
change to 90% of final analog output) 
300 
250 
ns 
Out, Load = 1000. CEXT = 13pFt4' 


Glitch Energy 
All 
400 
250 
nV-s(51 
VREF= ACOM 
AC Feedback at lour 1 
All 
5 
5 
5 
5 
mVp-p(5 
VREF = ±10V, 10kHz Sine Wave 


REFERENCE 
INPUT 
Input Resistance 
(pin 19 to AGND) 
All 
7 
7 
7 
7 
knl") 
Input resistance TC = 3OOppmI"(;i5 


25 
25 
25 
25 
k11 


ACOUTPUTS 
Oulput Capacitancel'): 
Cour , 
All 
70 
70 
70 
70 
pF 
DB,,-DBl1 = OV; WR, CS = OV 
Cour2 
All 
200 
200 
200 
200 
pF 
DB,,-DBl1 = Voo; WR, CS = OV 


DIGITAL 
INPUTS 
VIH (Input HIGH Vottage) 
All 
2.4 
2.4 
13.5 
13.5 
VI") 
Vil (Input LOW Voltage) 
All 
0.8 
0.8 
1.5 
1.5 
V 
I•• (Input Current)(7) 
All 
±1 
±10 
±1 
±10 
J1A 
V1N = 0 orVoo 
Input Capacitance"': 
DB,,-DBl1 
All 
5 
5 
5 
5 
pF 
V1N =ov 
WR,CS 
All 
20 
20 
20 
20 
pF 
V,N=OV 


SWITCHING 
CHARACTERISTICS("' 
Chip Seleclto 
Write setup Time, Ics 
All 
280 
380 
180 
200 
05(6) 
See Timing Diagram 
200 
270 
120 
150 
00(51 


Chip seleclto 
Write Hold Ttme, !cH 
All 
0 
0 
0 
0 
nsCl$) 


Write Pulse WidIt1, lwR 
All 
250 
400 
160 
240 
ns(6) 
Ics ~lwR' b ~O 
175 
280 
100 
170 
ns(5) 


Data setup Time, !os 
All 
140 
210 
90 
120 
05(8) 


100 
150 
60 
80 
05(5) 


Data Hold Time, loH 
All 
10 
10 
10 
10 
05(8) 


POWER SUPPLY. 
!no 
All 
2 
2 
2 
2 
mA 
All Digital Inputs V'L or V," 


All 
100 
500 
100 
500 
~A 
All Digital Inputs OV or Voo 


All 
10 
10 
10 
10 
J1A(5) 
All Digital Inputs OV or Voo 


NOTES: (1) Temperature 
ranges-J, 
K, L, GL: -40"C 
to +85°C. (2) This includes the effect ot5ppm 
max, gain TC. (3) Guaranteed 
but not tested. (4) DB,,-DBl1 = OV 
10Voo or Voo to OV. (5) Typical. (6) Minimum. (7) Logic inputs are MOS gales. Typical input current (+25OC) is less than lnA. (8) Sample tested at +25°C to ensure 
compliance. 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility 
for the use of this information, and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject 


to mange 
without notice. No patent rights or licenses to any of the circuits described 
herein are implted or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN'" 
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ABSOLUTE 
MAXIMUM 
RATINGS(') 


T" = +25°C, un~ssotherwise 
noted. 


Voo to DGND 
-{).3V, +17 
Digital Input to DGND 
-{).3V, Voo 
VRA!' VIEF, to DGND 
....................................................•................... 
±25V 
VPIN' 
to DGND ...................•.•.•.•.•.•...•.•.•...•.•...............•..•.......... 
-{).3V, Voo 
AGND to DGND .....•.....•.........•.•....•............•...•.•..•..................... 
-{).3V, Voo 
Power Dissipation: Any Package to +75"C .•...•...............•...•.•..•.•.•. 450rnW 
Derates above +75"C by .....•.•........................ 
6mWI"C 
Operating Temperature: 


Commerdal 
J, K, L, GL 
-411"C to -t1l5·C 
Storage Temperature 
........................................•.•.•......... 
~·C 
to +lSO·C 
Lead Temperature 
(soldering, 
'Os) 
+300·C 


NOTE: (1) Stresses above those listed above may cause pennanent damage to 
the device. This is a stress rating only and functional operation of the device at 
these or any oIhercondition 
above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating oonditions 
for extended periods may affect device reliability. 


TEMPERATURE 
RELATIVE 
GAIN ERROR (LSB) 
PACKAGE 
DRAWI'lG 
PRODUCT 
PACKAGE 
RANGE 
ACCURACY 
(LSB) 
Voo = +5V 
NUMBER<" 


DAC754SJP 
2Q·Pin Plastic PDIP 
-40"C 
to+85"C 
±2 
±20 
222 
DAC7545KP 
2Q-Pin Plastic PDIP 
-40"C 
to +85"C 
±, 
±,o 
222 
DAC7545LP 
2Q-Pin Plastic PDIP 
-40·C 
to +85"C 
±112 
±5 
222 
DAC754SGLP 
2Q-Pin Plastic PDlP 
~OCto+85OC 
±1/2 
±2 
222 


DAC7545JU 
2O-Pin Plastic SOIC 
-40·C 
to +85"C 
±2 
±20 
22' 
DAC7545KU 
2O-Pin Plastic SOIC 
-40°C 
to +85OC 
±, 
±10 
22' 
DAC7545LU 
2Q-Pin Plastic SOIC 
-40·C 
10+85"C 
±1/2 
±5 
22' 
DAC7545GLU 
2Q-Pin Plastic SOIC 
-40"C 
to +85"C 
±'/2 
±2 
22' 


.~ 
ELECTROSTATIC 
itA DISCHARGE SENSITIVITY 


Any integral circuit can be damaged 
by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions, 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage 
can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could 
cause 
the device 
not to meet 
published 
specifications. 
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12-Bit Serial Input 
DIGITAL-TO-ANALOG 
CONVERTER 


• 
LOW POWER: 
2.5mW 


• 
1mV LSB WITH 4.095V 
FULL-SCALE 
RANGE 


• 
COMPLETE 
WITH REFERENCE 


• 
12-BIT LINEARITY 
AND MONOTONICITY 
OVER INDUSTRIAL 
TEMP RANGE 


• 
ASYNCHRONOUS 
RESET TO OV 


• 
3-WIRE 
INTERFACE: 
Up to 20MHz Clock 


The DAC76ll 
is a l2-bit digital-to-analog 
converter 
(DAC) 
with guaranteed 
12-bit monotonicity 
perfor- 


mance over the industrial 
temperature 
range. 
It re- 


quires a single +5V supply and contains an input shift 
register, latch, 4.095V reference, DAC, and hjgh speed 
rail-to-rail 
output amplifier. 
For a full-scale 
step, the 
output will settle to 0.012% within 
JO~s. The device 
consumes 
2.5mW (0.5mA at 5V). 


The synchronous 
serial interface is compatible 
with a 
wide 
variety 
of DSPs 
and microcontrollers. 
Clock 
(CLK), 
serial data 
in (SOl), 
and load strobe 
(LD) 
comprise the serial interfac~n 
addition, two control 


pins provide a chip select (CS) function and an asyn- 
chronous 
clear (CLR) input. The CLR input can be 


used to ensure 
that the DAC76ll 
output 
is OV on 
power-up 
or as required by the application. 


The DAC76ll 
is available in an 8-lead SOIC or 8-pin 


plastic 
DIP package 
and is fully specified 
over the 
industrial 
temperature 
range of --40°C to +85°C. 


• 
PROCESS 
CONTROL 


• 
DATA ACQUISITION 
SYSTEMS 


• 
CLOSED-LOOP 
SERVO-CONTROL 


• 
PC PERIPHERALS 


• 
PORTABLE 
INSTRUMENTATION 


BURR-BROWN411 
'1313' 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


DAC7611P, 
U 
DAC7611 PS, us 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 
Resolution 
12 
* 


Bits 


Relative Accuracy(1) 
-1 
±1/4 
+1 
-{).5 
±1/8 
+0.5 
LSB 
Differential 
Nonlinearity 
No Missing Codes 
-1 
±112 
+1 
-{).5 
±1/4 
+0.5 
LSB 
Zero-scale 
Error 
Code OOOH 
-1 
+1 
+3 
* 
* 
* 


LSB 


Full Scale Voltage 
Code FFFH 
4.079 
4.095 
4.111 
4.087 
4.095 
4.103 
V 


ANALOG 
OUTPUT 


Output Current 
Code 800H 
±5 
±7 
* 
* 
mA 


Load Regulation 
RLOAO 
'2:402Q, Code 
800H 
1 
3 
* 


:I: 
LSB 
Capacitive 
Load 
No Oscillation 
500 
* 


pF 
Short Circuit Current 
±10 
::: 
mA 
Short Circuit Duration 
GNO or Voo 
Indefinite 
* 


DIGITAL 
INPUT 


Data Format 
Serial 
::: 


Data Coding 
Straight Binary 
* 
Logic Family 
TIL 
',' 


Logic Levels 
Voo 
2.4 
::: 
V 


V'L 
0.8 
* 


V 


I'H 
±10 
* 
~A 
III 
±10 
::: 
~A 


DYNAMIC 
PERFORMANCE 


Settling Time(2) 
To ±1 LSB of Final Value 
10 
::: 
~s 
DAC Glitch 
TBD 
',' 
nV-s 
Digital Feedthrough 
2 
:;: 
nV-s 
Output Noise Voltage 
10Hz to 100kHz 
120 
* 


nVv'Hz 


POWER SUPPLY 
Voo 
+4.75 
+5.0 
+5.25 
* 
* 
* 


V 
IDo 
VIH = SV, V1L = OV, No Load 
0.5 
1 
* 
* 


mA 
Power Dissipation 
V1H = 5V, V1L = av, No Load 
2.5 
5 
* 


:I: 
mW 
Power Supply Sensitivity 
.aVoc = ±5% 
0.001 
0.004 
::: 
* 


%/% 


TEMPERATURE 
RANGE 


Specified 
Performance 
-40 
+85 
',' 
* 


°C 


* Same specification 
as for DAC7611 P, u. 


NOTES: (1) This term is sometimes 
referred to as Linearity Error or Integral Nonlinearity 
(INL). (2) Specification 
does not apply to negative-going 
transitions where 
the final output voltage will be within 6 LSBs of ground. In this region, settling time may be double the value indicated. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 


no responsibility for the use of this information, and aUuse of such information shall be entirely at the users own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
IElE31 


PIN CONFIGURATION 


Top View 
DIP 


Voo 
8 
Vour 


CS 
7 
GND 


DAC7611 
ClR 
ClK 
3 


SDI 
4 
LD 


PIN CONFIGURATION 


Top View 
SOIC 


Voo 
• 
8 
VOUT 


CS 
2 
7 
GND 


DAC7611 
ClR 
ClK 


SDI 
[5 


Voo to GND 
. . 
. -Q.3V to 6V 
Digital Inputs to GND . 
. 
-Q.3V to Voo + 0.3V 
Your to GND.. 
. 
-Q.3V to Voo + 0.3V 
Power Dissipation 
. ... 325mW 
Thermal 
Resistance, eJA.. 
••.••.•.•••••••••.••.••.••••.••.••.••.•.••.••.••. 
150°CIW 
Maximum 
Junction Temperature.. 
...... +150°C 
Operating Temperature 
Range 
-4Q°C to +850(; 
Storage Temperature 
Range 
-65°C 
to +150"C 


Lead Temperature 
(soldering, 
105) 
... +300°C 


NOTE: (1) Stresses 
above those listed under "Absolute 
Maximum 
Ratings" 


may cause permanent damage to the device. Exposure to absolute maximum 
conditions 
for extended 
periods may affect device reliability. 


PIN 
lABEL 
DESCRIPTION 


1 
Voo 
Power Supply 
- 
Chip Select (active LOW). Can be used instead of 
2 
CS 
ClK 
for the Serial Data Input (with ClK 
lied lOW). 


3 
ClK 
Synchronous 
Clock for the ~erial 
Data Input. This 
pin can be tied LOW and CS used to provide the 
clock function. 


4 
SDI 
Serial Data Input. Data is clocked 
into the internal 


serial register on the rising edge of ClK 
or CS. 
- 
loads 
the Internal DAC Register. NOTE: The DAC 
5 
LD 
register 
is a transparent 
latch and is transparent 
when ill is lOW 
(regardless 
of the state of CS or 
ClK). 


6 
ClR 
Asynchronous 
Input to Clear 
the 
DAC 
Register. 
When ClR 
is strobbed lOW, 
the DAC register is set 
to OOOH and the output voltage to OV. 


7 
GND 
Ground 


8 
Vour 
Voltage Output. Fixed output voltage 
range of ap- 
proximately 
OV to 4.095V (1mV/lSB). 
The internal 
reference 
maintains 
this output 
range 
over time, 


temperature, 
and power 
supply 
variations 
(within 
the values defined in the specifications 
section). 


A 
ELECTROSTATIC 
1l».. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications. 


MINIMUM 
RELATIVE 
DIFFERENTIAL 
SPECIFICATION 
PACKAGE 
ACCURACY 
NONLINEARITY 
TEMPERATURE 
DRAWING 
PRODUCT 
(lSB) 
(lSB) 
RANGE 
PACKAGE 
NUMBERl') 


DAC7611P 
±1 
±1 
-40°C 
to +85°C 
8-Pin DIP 
006 
DAC7611U 
±1 
±1 
-40°C 
to +85°C 
8-lead 
SOIC 
182 
DAC7611PB 
±0.5 
±0.5 
-40"C 
to +85°C 
8-Pin DIP 
006 
DAC7611UB 
±0.5 
±0.5 
-40°C 
to +85°C 
8-lead 
SOIC 
182 


•:U~;.N. 
------- 
Burr-Brown 
Ie Data Book 


BURR - BROWN® 
IElElI 
DAC7624 
DAC7625 


12-Bit Quad Voltage Output 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
LOW POWER: 20mW 


• 
UNIPOLAR 
OR BIPOLAR 
OPERATION 


• 
SETTLING 
TIME: 10115to 0.012% 


• 
12-BIT LINEARITY 
AND MONOTONICITY: 


-40°C 
to +85°C 


• 
RESET TO MID-SCALE 
(DAC7624) 
OR 
ZERO-SCALE 
(DAC7625) 


• 
DATA READBACK 


• 
DOUBLE-BUFFERED 
DATA INPUTS 


• 
PROCESS 
CONTROL 


• 
ATE PIN ELECTRONICS 


• 
CLOSED-LOOP 
SERVO-CONTROL 


• 
MOTOR 
CONTROL 


• 
DATA ACQUISITION 
SYSTEMS 


• 
DAC-PER-PIN 
PROGRAMMERS 


The DAC7624 and DAC7625 are 12-bit quad voltage 
output digital-to-analog 
converters with guaranteed 12- 


bit monotonic performance over the specified tempera- 
ture range. They accept 12-bit parallel input data, have 
double-buffered 
DAC input logic (allowing 
simulta- 
neous update of all DACs), and provide a readback 
mode of the internal input registers. An asynchronous 
reset clears all registers to a mid-scale 
code of 800H 
(DAC7624) or to a zero-scale ofOOOH(DAC7625). The 
DAC7624 and DAC7625 can operate from a single +5V 
supply or from +5V and -5V supplies. 


Low power and small size per DAC make the DAC7624 
and DAC7625 
ideal 
for automatic 
test equipment, 


DAC-per-pin 
programmers, 
data acquisition 
systems, 


and closed-loop 
servo-control. 
The 
DAC7624 
and 


DAC7625 
are available 
in a 28-pin 
plastic 
double- 
wide or a 28-lead SOlC package, and offer guaranteed 
specifications 
over the -40°C 
to +85°C temperature 


range. 


BURR - BROWN_ 
'ElEI' 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATION 


DAC7624P, 
U 
DAC7624PB, 
UB 
DAC7625P, 
U 
DAC7625PB, 
UB 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 
Linearity 
Error(1) 
Vss = OV or -5V 
±2 
±1 
LSB(2) 


Linearity 
Matching(3) 
Vss = OV or -5V 
±2 
±1 
LSB 


Differential 
Linearity Error 
Vss = OV or -5V 
±1 
±1 
LSB 


Monotonicity 
T MIN to TMAX 
12 
:;: 
Bits 


Zero-Scale 
Error 
Code = OOOH 
±4 
:;: 
LSB 


Zero-Scale 
Drift 
2 
5 
::: 
::: 
ppm/"C 


Zero-Scale 
Matching(3) 
±2 
±1 
LSB 


Full-Scale 
Error 
Code = FFFH 
±4 
:;: 
LS 


Full-Scale 
Matching(3) 
±2 
±1 
LSB 


Zero·Scale 
Error 
Code = ooAH, VSS = OV 
±8 
:;: 
LSB 


Zero-Scale 
Drift 
Vss = OV 
5 
10 
* 
* 
ppm/"C 
Zero-Scale 
Matching(3) 
Vss = OV 
±4 
±2 
LSB 
Full-Scale 
Error 
Code 
= FFFH, 
Vss = OV 
±8 
:;: 
LSB 
Full-Scale 
Matching(3) 
Vss = OV 
±4 
±2 
LSB 


Power Supply Rejection 
30 
* 


ppmlV 


ANALOG 
OUTPUT 


Voltage Output(") 
VREFl = OV, Vss = OV 
0 
VREFH 
* 
* 
V 


Vss = -5V 
VAEFL 
VREFH 
-> 
* 
V 


Output Current 
-1.25 
+1.25 
:;: 
:;: 
mA 


Load Capacitance 
No Oscillation 
100 
:;: 
pF 


Short-Circuit 
Current 
+5, -120 
:;: 
mA 
Short-Circuit 
Duration 
Momentary 
* 


REFERENCE 
INPUT 


VREFH 
Input Range 
Vss = OV or -5V 
VAEFl+1.25 
+2.5 
* 
* 
V 
VAEFLInput Range 
Vss = OV 
0 
VAEFH-1.25 
* 
* 
V 
VREFl Input Range 
Vss = -5V 
-2.5 
VAEFH-1.25 
* 
* 
V 


DYNAMIC 
PERFORMANCE 


Settling Time(Sj 
Ta±0.012% 
5 
10 
* 


;,: 
~s 
Channel-ta-Channel 
Crosstalk 
Full·Sea(e Step 
0.25 
* 


LSB 


On any o(her DAC 


Output Noise Voltage 
OHz to 1MHz 
40 
* 


nVl-IHz 


DIGITAL 
INPUT/OUTPUT 


Logic Family 
TTL-Compatible 
CMOS 
* 
Logic Levels 


V,H 
IIH:S;±10j..tA. 
2.4 
Voa +0.3 
::: 
* 
V 
VIL 
Ill:S; ±101lA 
-0.3 
0.8 
* 
.,' 
V 
VOH 
IOH= -{).8mA 
3.6 
Voo 
* 
* 
V 


yO<. 
10<. = 1.6mA 
0.0 
0.4 
* 
* 
V 


Data Format 
Straight Binary 
::: 


POWER SUPPLY 
REQUIREMENTS 


Voo 
4.75 
5.25 
* 
::: 
V 
Vss 
If Vss * OV 
-5.25 
-4.75 
* 


::: 
V 


100 
1.5 
1.9 
::: 
:;: 
mA 


Iss 
-2.1 
-1.6 
* 
',' 
mA 


Power Dissipation 
Vss = -5V 
15 
20 
* 
* 


mW 


Vss = OV 
7.5 
10 
* 
* 


mW 


TEMPERATURE 
RANGE 


Specified 
Performance 
DAC7624P, 
U, PB, UB 
-40 
+85 
* 
* 


"C 


DAC7625P, 
U, PB, UB 


NOTES: (1) If Vss = OV, specification 
applies at code OOAti and above. (2) LSB means Least Significant 
Bit, when VREFHequals +2.5V and VREFl equals -2.5V, 


then one LSB equals 1.22mV. (3) All DAC outputs will match within the specified error band. (4) Ideal output voltage, does not take into account zero or full-scale 
error. (5) If Vss = -5V, 
full·scale 
5V step. If Vss = OV, full-scale 
positive 2.5V step and negative step from code FFFH to OOAH. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's awn risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


For Immediate Assistance, Contact YourLocal Salesperson 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Voo to Vss.. 
. 
-o.3V to 11V 
Voo to GND 
-o.3V 
to 5.5V 
VREFL to Vss 
-o.3V 
to (Voo - Vss) 
Vooto 
VREFH.. 
.. 
•....•....• 
-o.3V 
to (Voo- 
Vssl 
VREFH to VREFl 
. 
. 
-o.3V 
to (Voa - Vssl 


Digital 
Input 
Voltage 
to GND 
-o.3V 
to Voa + O.3V 


Digital 
Output 
Voltage 
to GND 
-o.3V 
to Voo + O.3V 


Maximum 
Junction 
Temperature 
+1500C 
Operating Temperature Range. 
. 
. 
-40°C 
to +85°C 
Storage Temperature Range 
-65°C 
to +150°C 
Lead Temperature 
(soldering, 
105) 
+300°C 


NOTE: 
(1) Stresses 
above 
those 
listed under "Absolute 
Maximum 
Ratings" 


may cause permanent 
damage 
to the device. Exposure to absolute maximum 
conditions for extended 
periods may affect device 
reliability. 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


MAXIMUM 


MAXIMUM 
DIFFERENTIAL 
SPECIFICATION 
PACKAGE 
LINEARITY 
LINEARITY 
TEMPERATURE 
DRAWING 


PRODUCT 
ERROR (lSB) 
ERROR (lSB) 
RANGE 
PACKAGE 
NUMBER(') 


DAC7624P 
±2 
±1 
-4OCC to +BSoC 
28·Pin 
Plastic DIP 
215 
DAC7624U 
±2 
±1 
-4OCC to +B5°C 
28·Lead SOIC 
217 
DAC7624PB 
±1 
±1 
-4O"C to +B5°C 
2B·Pin Plastic DIP 
215 


DAC7624UB 
±1 
±1 
-4O"C to +85'C 
28·Lead SOIC 
217 


DAC7625P 
±2 
±1 
-400C 
to +B5cC 
2B-Pin Plastic DIP 
215 
DAC7625U 
±2 
±1 
-4O"C to +85'C 
28·Lead SOIC 
217 
DAC7625PB 
±1 
±1 
-40°C 
to +B5°C 
2B·Pin Plastic DIP 
215 
DAC7625UB 
±1 
±1 
-4O"C (0 +85'C 
28·Lead SOIC 
217 


PIN 
NAME 
DESCRIPTION 


1 
VREFH 
Reference 
Input 
Voltage 
High. 
Sets 
maximum 
output 
voltage 
for all DACs. 


2 
VavTB 
DAC B Voltage Output. 


3 
VavTA 
DAC A Voltage Output. 


4 
Vss 
Negative Analog Supply Voltage, OV or -5V. 


5 
GND 
Ground. 


6 
RESET 
Asynchronous 
Reset 
Input. 
Sets 
DAC 
and 
input 
registers 
to either 
mid·scale 
(800H, 
DAC7624) 
or zero-scale 
(OOOH' DAC7625) 


when LOW. 


7 
-- 
Load 
DAC 
Input. 
All OAC 
Registers 
are 
transparent 
when 
LOW. 
LDAC 


8 
DBO 
Data 
Bit O. Least 
significant 
bit of 12·bit 
word. 


9 
DB1 
Data Sit 1 


10 
DB2 
Data Bit 2 


11 
DB3 
Data Bit 3 


12 
DB4 
Data Bit 4 


13 
DB5 
Data Bit 5 


14 
DB6 
Data Bit 6 


15 
DB7 
Data 
Bit 7 


16 
DB8 
Data Bit8 


17 
DB9 
Data Bit 9 


18 
DB10 
Data Bit 10 


19 
DB11 
Data 
Bit 11. 
Most 
significant 
bit of 12·bit 
word. 


20 
Riii 
Aeadl\Nrite 
Control 
Input 
(read 
= HIGH, 
write = LOW). 


21 
A1 
Register/DAC 
Select (C or D = HIGH, A or B = LOW). 


22 
AO 
Register/DAC 
Select (B or D = HIGH, A or C = LOW). 


23 
CS 
Chip 
Select 
Input. 


24 
NIC 
Not 
Internally 
Connected. 
Pin has 
no internal 
connection 
to the device. 


25 
Voo 
Positive 
Andlog 
Supply 
Voltage, 
+5V 
nomInal. 


26 
Voum 
DAC D Voltage Output. 


27 
VOUTC 
DAC C Voltage Output. 


28 
VREFL 
Reference 
Input 
Voltage 
Low. 
Sets 
minimum 
output 
voltage 
for all DACs. 


BURR-BROWNe 
1E3E31 
Burr-Brown Ie Data Book 


BURR - BROWN® 
IElElI 
DAC7800 
DAC7801 
DAC7802 


Dual Monolithic 
CMOS 12-Bit Multiplying 
DIGITAL-TO-ANALOG 
CONVERTERS 


• 
TWO D/As 
IN A 0.3" WIDE PACKAGE 


• 
SINGLE 
+5V SUPPLY 


• 
HIGH SPEED DIGITAL 
INTERFACE: 
Serial-DAC7800 
8 + 4-Bit Parallel-DAC7801 
12-Bit Parallel-DAC7802 


• 
MONOTONIC 
OVER TEMPERATURE 


• 
LOW CROSSTALK: 
-94dB 
min 


• 
FULLY SPECIFIED 
OVER -40oC TO +850C 


The DAC7800, 
DAC7801 
and DAC7802 
are mem- 
bers of a new family of monolithic dual l2-bit CMOS 
multiplying 
digital-to-analog 
converters. 
The digital 
interface 
speed and the AC multiplying 
performance 
are achieved 
by using an advanced 
CMOS 
process 
optimized 
for data conversion 
circuits. High stability 
on-chip resistors provide true l2-bit integral and dif- 
ferentiallinearity 
over the wide industrial temperature 
range of --400C to +85°C. 


DAC7800 features a serial interface capable of clock- 
ing-in data at a rate of at least 10MHz. Serial data is 
clocked (edge triggered) MSB first into a 24-bit shift 
register and then latched into each D/A separately 
or 
simultaneously 
as required 
by the application. 
An 
asynchronous 
CLEAR control is provided for power- 
on reset or system calibration functions. It is packaged 
in a l6-pin 0.3" wide plastic DIP. 


DAC7801 
has 
a 2-byte 
(8 + 4) double-buffered 
interface. 
Data is first loaded (level transferred) 
into 
the input registers 
in two steps for each D/A. Then 
both D/As are updated simultaneously. 
DAC7801 fea- 


tun~s an asynchronous 
CLEAR control. DAC780l 
is 
packaged 
in a 24-pin 0.3" wide plastic DIP. 


• 
PROCESS 
CONTROL 
OUTPUTS 


• 
ATE PIN ELECTRONICS 
LEVEL SETIING 


• 
PROGRAMMABLE 
FILTERS 


• 
PROGRAMMABLE 
GAIN CIRCUITS 


• 
AUTO-CALIBRATION 
CIRCUITS 


DAC7802 
has a single-buffered 
12-bit data word in- 
terface. Parallel data is loaded (edge triggered) into the 
single D/A register for each D/A. DAC7802 
is pack- 
aged in a 24-pin 0.3" wide plastic DIP. 


'" 
I"'" 
lID 10::1 
00 
...Joo-.lU 
U 
a.. a.. 0 
:::J :::J 


BURR-BROWNe 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


DAC7800, 
7801, 7802K 
DAC7800, 
7801, 7802L 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 
Resolution 
12 
* 


Bits 


Relative Accuracy 
±1 
±112 
LSB 
Differential 
Nonlinearity 
±1 
* 


LSB 
Gain Error 
Measured 
Using RFB 
A and RFB 
B· 
±3 
±1 
LSB 


All Registers Loaded with All 1s. 


Gain Temperature 
Coefficient<l) 
2 
5 
'" 
* 
ppm/"C 
Output Leakage Current 
TA = +25°C 
0.005 
10 
* 
* 
nA 


T. = -40'C 
to +&5"C 
3 
150 
* 
* 


nA 


REFERENCE 
INPUT 
Input Resistance 
6 
10 
14 
::: 
* 
* 
kn 


Input Resistance 
Match 
0.5 
3 
* 
2 
% 


DIGITAL 
INPUTS 


V'H (Input High Voltage) 
2 
',' 
V 
VIL (Input Low Voltage) 
0.& 
::: 
V 


I'N 
(Input Current) 
TA = +25°C 
±1 
:;: 
~A 


TA = -40°C 
to +85°C 
±10 
::: 
~A 


GIN (Input Capacitance) 
0.& 
10 
',' 
", 
pF 


POWER SUPPLY 
Voo 
4.5 
5.5 
* 
* 
V 


100 
0.2 
2 
* 
* 
mA 


Power Supply Rejection 
Voa from 4.5V to 5.5V 
0.002 
::: 
%1% 


DAC7800, 
7801, 7802K 
DAC78oo, 
7801, 7802L 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


OUTPUT 
CURRENT 
SETTLING 
TIME 
To 0.01% of Full Scale 
0.4 
0.& 
::: 
* 


~s 


RL = lOOn, CL = 13pF 


DIGITAL-TO-ANALOG 
GLITCH IMPULSE 
VAEFA 
= VAEFB 
= OV 
0.9 
',' 
nV·s 


RL = lOon, 
CL = 13pF 


AC FEEDTHROUGH 
fVREF 
= 10kHz 
-75 
-72 
::: 
::: 
dB 


OUTPUT 
CAPACITANCE 
DAC Loaded with All Os 
30 
50 
* 


::: 
pF 
DAC Loaded with All 1s 
70 
100 
::: 
* 
pF 


CHANNEL-TO-CHANNEL 
ISOLATION 


VAEF 
A to lOUT B 
fVREF 
A = 10kHz 
-90 
-94 
* 
* 
dB 


VREF 
B = av. 


Both DACs Loaded with 15 


VAEF 
B to lOUT A 
fVREF 
B = 10kHz 
-90 
-101 
::: 
::: 
dB 
VAEF 
A = OV, 


Both DACs Loaded with 15 


DIGITAL 
CROSSTALK 
Full Scale Transition 
0.9 
* 
nV-s 


RL = lOOn, CL = 13pF 


* Same specification 
as for DAC7800, 
7801, 7802K. 


NOTE: (1) Guaranteed 
but not tested. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR· BROWN assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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PRODUCT 
PACKAGE 
NUMBER(') 
RELATIVE 
ACCURACY 
GAIN ERROR 


DAC7800KP 
16-Pin PDIP 
180 
±lLSB 
±3LSB 
DAC7800LP 
16-Pin PDIP 
180 
±1I2LSB 
±1LSB 
DAC7800KU 
16-Lead SolC 
211 
DAC7800LU 
16-Lead SolC 
211 


DAC7801KP 
24-Pin DIP 
243 
±lLSB 
±3LSB 
DAC7801LP 
24-Pin DIP 
243 
±1/2LSB 
±1LSB 
DAC7801KU 
24-Lead SolC 
239 
DAC7801LU 
24-Lead SolC 
239 


DAC7802KP 
24-Pin DIP 
243-3 
±1LSB 
±3LSB 
DAC7802LP 
24-Pin DIP 
243-3 
±lI2LSB 
±lLSB 


DAC7802KU 
24-Lead SolC 
239 
DAC7802LU 
24- Lead SolC 
239 


voo to AGND.. 
. 
OV, +7V 
Voo to DGND.. 
. 
OV, +7V 
AGND to DGND 
_ 
-0.3, Voo 


Digital Input to DGND.. 
. 
-0.3, Voo + 0.3 


VREF 
A. VREF 
8 to AGND 
±20V 
VREF 
A. VREF Bto DGND . 
. .. ±20V 


lOUT 
A. 
lOUT B to AGND 
. 
-0.3. 
Voo 


Storage Temperature Range.. 
. 
-55°C to +125°C 
Operating Temperature Range 
-40°C 
to +85°C 
Lead Temperature (soldering. 10s).. . 
. 
+300°C 
Junction Temperature.. 
. 
+175°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formance degradation 
to complete device failure. 


Burr-Brown 
Corporation 
recommends 
that all integrated cir- 
cuits be handled and stored using appropriate ESD protection 
methods. 


Digital Inputs: All digital inputs of the DAC780X 
family 


incorporate on-chip ESD protection circuitry. This protection 
is designed 
and has been tested to withstand 
five 2500V 
positive and negative discharges (lOOpF in series with 1500n) 
applied to each digital input. 


Analog Pins: Each analog pin has been tested to Burr-Brown's 
analog ESD test consisting of five lOOOVpositive and nega- 
tive discharges (I00pF in series with 1500n) applied to each 
pin. AGND, lOUT'and RF8 show some sensitivity_ Failure to 
observe ESD handling procedures could result in catastrophic 
device failure. 


BURR-BROWNI!I 


Burr-Brown Ie Data Book 
IElElI 


BURR - BROWN® 
IElElI 


CMOS 12-Bit Serial Input Multiplying 
DIGITAL- TO-ANALOG 
CONVERTER 


FEATURES 


• 
12-BIT ACCURACY 
IN 8-PIN MINI-DIP 
AND 


8-PIN SOIC 


• 
FAST 3-WIRE 
SERIAL 
INTERFACE 


• 
LOW INL AND DNL: ±1I2 LSB max 


• 
GAIN ACCURACY 
TO ±1 LSB max 


• 
LOW GAIN TEMPCO: 
Sppm/oC 
max 


• 
OPERATES 
WITH +SV SUPPLY 


• 
TTUCMOS 
COMPATIBLE 


• 
ESD PROTECTED 


The DAC8043 
is a l2-bit 
current 
output 
multiplying 


digital-to-analog 
converter 
(DAC) that is packaged 
in a 
space saving surface 
mount 8-pin SOIC and an 8-pin 


Mini-DIP. 
Its 3-wire 
serial interface 
saves additional 


circuit board space which results in low power dissipa- 
tion. When used with microprocessors 
having a serial 


port, 
the 
DAC8043 
minimizes 
the 
digital 
noise 
feedthrough 
from its input to output. The serial port can 
be used as a dedicated 
analog 
bus and kept inactive 
while the DAC8043 
is in use. Serial interfacing 
reduces 


the complexity 
of opto or transformer 
isolation applica- 


tions. 


The DAC8043 
contains 
a 12-bit serial-in, 
parallel-out 
shift register, 
a l2-bit 
DAC register, 
a l2-bit 
CMOS 
DAC, 
and control 
logic. 
Serial 
input 
(SRI) 
data 
is 


clocked into the input register on the rising edge of the 
clock (CLK) pulse. When the new data word had been 
clocked in, it is loaded into the DAC register by taking 
the LD input low. Data in the DAC register is converted 
to an output current by the 01A converter. 


• 
AUTOMATIC 
CALIBRATION 


• 
MOTION 
CONTROL 


• 
MICROPROCESSOR 
CONTROL 
SYSTEMS 


• 
PROGRAMMABLE 
AMPLIFIER! 
ATTENUATORS 


• 
DIGITALLY 
CONTROLLED 
FILTERS 


The 
DAC8043 
operates 
from 
a single 
+5V 
power 
supply which makes the DAC8043 an ideal low power, 
small size, high performance 
solution for several appli- 
cations. 


lD 
12·8it 


DAC Register 


8 
Voo 


GND 
elK 
12·8it Input 


SRI 
Shift Register 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


DAC8043P, 
U 
DAC8043PC, 
UC 


PARAMETER 
YMBOL 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


STATIC 
PERFORMANCE 


Resolution 
N 
12 
12 
Bits 
Nonlinearity(1) 
INL 
±1 
±112 
LSB 
Differential 
Nonlinearity(2j 
DNL 
±1 
±112 
LSB 
Gain Error(3) 
FSE 
TA = +25°C 
±2 
±1 
LSB 


T. = Full Temp Range 
±2 
±2 
LSB 
Gain Tempco(5) 
TCFSE 
±5 
±5 
ppml°C 
Power Supply Rejection Ratio 
PSRR 
t:NOD 
= ±5% 
±0.0006 
±0.002 
±0.0006 
±0.002 
o/o!"/. 


Output Leakage Current<") 
ILKG 
T.•.= +25°C 
±5 
±5 
nA 


TA = Full Temp Range 
±100 
±25 
nA 
Zero Scale Error<7'.12) 
IZSE 
T.•.= +25°C 
0.03 
0.03 
LSB 
T. = Full Temp Range 
0.60 
0.15 
LSB 
Input Resistance(8) 
R'N 
7 
11 
15 
7 
11 
15 
k.Q 


AC PERFORMANCE 
Output Current Settling Time(S, 6) 
ts 
TA = +25°C 
0.25 
1 
0.25 
1 
~s 
Digital-Ie-Analog 
Glitch 
VREF 
= OV 
2 
20 
2 
20 
nVs 
Energy(s, 10) 
Q 
lOUT= Load = 1DOn 
CEXT= 13pF 
DAC Register Loaded Alternately 
with all Os and all 1s 


Feedthrough 
Error<5,11) 
FT 
I VREF= 20Vp-p at I = 10kHz I 
0.7 
1 
0.7 
1 
mVp-p 


(V REF to lOUT) 
Digilal Input =ססooססooססoo 
I 


T. = +25°C 
I 
Total Harmonic Distortion(S) 
THD 
VAEF = 6VRMS at 1kHz 
~5 
~5 
dB 
DAC Register Loaded with all 1s 


nVl.JHz 
Output Noise Voltage Density<5, 13) 
eN 
10Hz to 100kHz 
17 
17 
Between RFBand lOUT 


DIGITAL 
INPUTS 
Digital Input High 
V'H 
2.4 
2.4 
V 
Digital Input Low 
VIL 
0.8 
0.8 
V 


Input Leakage Current(9) 
III 
VIN = OV to +5V 
±1 
±1 
~A 


Input Capacitance(5. 
11) 
C'N 
V'N = OV 
8 
8 
pF 


ANALOG 
OUTPUTS 
Output Capacitance(5) 
COUT 
Digital Inputs = V1H 
110 
110 
pF 
Digital Inputs = V1L 
80 
80 
pF 


TIMING CHARACTERISTICS!', 
14) 


Data Setup Time 
IDS 
TA = Full Temperature 
Range 
40 
40 
ns 


Data Hold Time 
tDH 
TA = Full Temperature 
Range 
80 
80 
ns 
Clock Pulse Width High 
leH 
TA = Full Temperature 
Range 
90 
90 
ns 
Clock Pulse Width Low 
Ie, 
TA = Full Temperature 
Range 
120 
120 
ns 


Load Pulse Width 
tLO 
TA = Full Temperature 
Range 
120 
120 
ns 
LSB Clock into Input Register 
to Load DAC Register Time 
tASS 
TA = Full Temperature 
Range 
0 
0 
ns 


POWER SUPPLY 
Supply Voltage 
Voo 
4.75 
5 
5.25 
4.75 
5 
5.25 
V 


Supply Current 
IDO 
Digital Inputs = V,H or V1L 
500 
500 
~ 
Digital Inputs = OV or Voo 
100 
100 
~A 


NOTES: (1) ±1/2 LSB = ±O.012% of Full Scale. (2) All grades are monotonic to 12-bits over temperature. 
(3) Using internal feedback resistor. (4) Applies to lOUT;All 
digital inputs = av. (5) Guaranteed 
by design and not tested. (6) lOUTLoad = lOOn, CEXT = 13pF, digital input = OV to Voo or Voa to av. Extrapolated 
to 1/2 LSB: 
ts = propagation 
delay (tpo) + 9t where t = measured time constant of the final RC decay. (7) VREF= + 1av, all digital inputs = OV. (8) Absolute temperature 
coefficient 
is less than ±50ppm/"C. 
(9) Digital inputs are CMOS gates: I'N is typically 
1nA at +25°C. (10) VREF= OV, all digital inputs = OV to VDOor VDDto OV. (11) All digital 
inputs = av. (12) Calculated from worst case AREF:IZSE (in LSBs) = (RREFX ILKG X 4096)NREF. (13) Calculations from en = ..J4KTAB where: K = Boltzmann constant, 
J/oK, R = resistance, n. T = Resistor temperature, 
OK,B = bandwidth, 
Hz. (14) Tested at V1N = av or Voo. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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....................................... 
OV, +7V 


. 
±25V 
. 
±25V 


. 
-{).3V to Voo 
. 
-{).3 V to Voo 


Voo to GND .. 


VREFtO GND. 
VRFB to GND .. 
Digital Input Voltage Range. 
Output Voltage (Pin 3) . 
Operating Temperature 
Range 
AD. 
P, PC, U, UC .. 
Junction Temperature 
.. 


Storage Temperature 
.. 


Lead Temperature 
(soldering, 
105) .. 
6JA(1) 


U Package. 
P Package. 


8JC 


U Package 
. 
+42°CIW 


P Package. 
. 
+37°CIW 


NOTE: 
(1) 8JA is specified 
for worst case mounting 
conditions, 
i.e., 8JA 
is 
specified for device in socket for PDIP packages. 


CAUTION: 
1. Do not apply voltages higher than V DO or less than GND potential 


on any terminal except VREF (Pin 1) and RFs(Pin 2). 2. The digital control inputs 
are ESD protected: 
however, permanent 
damage may occur on unprotected 
units from high-energy 
electrostatic fields. Keep units in conductive foam at all 
times until ready to use. 3. Use proper 
anti-static 
handling 
procedures. 
4. 
Absolute Maximum Ratings apply to both packaged devices and DICE. Stresses 
above those listed under Absolute 
Maximum 
Ratings may cause permanent 
damage to the device. 


.............. O°C to +70"C 
. 
-4O"C to +85°C 


. +150°C 
. 
-Q5°C to + 150°C 
. 
+300° C 


PRODUCT 
INL 
TEMPERATURE 
RANGE 
PACKAGE 


DAC8043P 
1LSB 
-40°C 
to +85°C 
S·pin Plastic DIP 


DAC8043PC 
1/2LSB 
-4QoC to +S5°C 
S·pin Plastic DIP 
DAC8043U 
lLSB 
-40°C to +85°C 
8-pin SOIC 
DAC8043UC 
1/2LSB 
-4QoC to +S5°C 
8-pin SOIC 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


DAC8043P 
8-Pin PDIP 
006 
DAC8043PC 
8-Pin PDIP 
006 


DAC8043U 
8-Pin SOIC 
182 


DAC8043UC 
8-Pln SOIC 
182 


A 
ELECTROSTATIC 
Jl!iJta. DISCHARGE SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision 
integrated circuits 


may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could 
cause 
the device 
not to meet 


published 
specifications. 


Digital Inputs: All digital inputs of the DAC8043 
incorpo- 
rate on-chip 
ESD protection 
circuitry. 
This 
protection 
is 
designed 
and 
has been 
tested 
to withstand 
five 
2500V 
positive and negative discharges (IOOpF in series with l500Q) 
applied to each digital input. 


Analog 
Pins: 
Each 
analog 
pin has been 
tested 
to Burr- 


Brown's 
analog ESD test consisting 
of five IOOOVpositive 
and negative discharges 
(lOOpF in series with l500Q) 
ap- 


plied to each pin. VREF and RFB show some sensitivity. 


SRI~ 
Bit 1 
MSB(l) 
X~_Bit2~C~~Bitl1~X 
Bit 12 
LSB 


tOS---"1 
~ 


CLKINPUT~ 
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Load Input Registers 


Data Into DAC Register 


4Digital Interface 
Products 


Isolation 
Isolation 
Leakage 
Power 


Voltage 
Voltage 
Current 
Consumption 
Cont 
Pulse Test 
240VAC 
Data 
Per Channel 
Ext 
Peak 
Peak 
60Hz 
Rate 
max 
Power 
Product 
(Vrms) 
(V) 
(liA) 
(MBd)' 
(mW) 
Req 
Temp(1) 
Pkg 


IS0150 
1500 
2400(2) 
0.6 
80 
25 
Yes 
Xlnd 
DIP, sOle 
IS0485 
1500 
NS 
NS 
20 
180 at 5MBiVs 
Yes 
Xlnd 
DIP 


NOTES:(1)Xlnd = -40'C to +85'C. (2)Partialdischargetestvoltage,ac Vrrns. 
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Description 


Dual Isolated Transceiver 
RS-485 Transceiver 


• DENOTESTYPICAL 
BOLDDENOTESNEWPRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


BURR - BROWN® 
IElElI 


Dual, Isolated, Bi-Directional 
DIGITAL COUPLER 


• 
REPLACES 
HIGH-PERFORMANCE 
OPTOCOUPLERS 


• 
DATA RATE: 80M Baud, typ 


• 
LOW POWER 
CONSUMPTION: 
25mW Per Channel, 
max 


• 
TWO CHANNELS, 
EACH BI-DIRECTIONAL, 


PROGRAMMABLE 
BY USER 


• 
PARTIAL 
DISCHARGE 
TESTED: 
2400Vrms 


• 
CREEPAGE 
DISTANCE 
OF 16.5mm 
(DIP) 


• 
LOW COST PER CHANNEL 


• 
PLASTIC 
DIP AND SOIC PACKAGES 


The ISO 150 is a two-channel, 
galvanically 
isolated 
data coupler capable of data rates of 80M Baud, typi- 
cal. Each channel can be individually 
programmed 
to 


transmit data in either direction. 


Data 
is transmitted 
across 
the isolation 
barrier 
by 
coupling complementary 
pulses through high voltage 


0.4pF capacitors. Receiver circuitry restores the pulses 
to standard 
logic levels. Differential 
signal transmis- 


sion rejects 
isolation-mode 
voltage 
transients 
up to 
1.6kV/lls. 


• 
DIGITAL 
ISOLATION 
FOR AID, D/A 
CONVERSION 


• 
ISOLATED 
UART INTERFACE 


• 
MULTIPLEXED 
DATA TRANSMISSION 


• 
ISOLATED 
PARALLEL 
TO SERIAL 
INTERFACE 


• 
TEST 
EQUIPMENT 


• 
MICROPROCESSOR 
SYSTEM 
INTERFACE 


• 
ISOLATED 
LINE RECEIVER 


• 
GROUND 
LOOP ELIMINATION 


IS0150 
avoids 
the problems 
commonly 
associated 


with optocouplers. 
Optically isolated couplers require 


high current pulses and allowance 
must be made for 
LED aging. The ISOI50's 
Bi-CMOS 
circuitry oper- 


ates at 25mW per channel. 


IS0150 
is available in a 24-pin DiP package and in a 
28-lead SOle. 
Both are specified for operation from 


-40"C 
to 85"C. 


BURR - BROWN_ 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


IS01S0AP. 
AU 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


ISOLATION 
PARAMETERS 


Rated Voltage. Continuous 
60Hz 
1500 
Vrms 


Partial Discharge. 
100% Test(l) 
ls,SpC 
2400 
Vrms 
Creepage 
Distance (External) 


DIP-"P" 
Package 
16 
mm 
SOIe-"U" 
Package 
7.2 
mm 
Internal Isolation Distance 
0.10 
mm 
Isolation Voltage Transient 
Immunity(2) 
1.6 
kVljJS 


Barrier Impedance 
>10'· II 7 
nil 
pF 
Leakage Current 
240Vrms, 
60Hz 
0.6 
~rms 


DC PARAMETERS 
Logic Oulpul 
Vollage, 
High, VOH 
IOH= 6mA 
Vs-l 
Vs 
V 


Low, 
VOl 
IOL= 6mA 
0 
0.4 
V 


Logic Output Short-Circuit 
Current 
Source or Sink 
30 
mA 


Logic Input Voltage, High") 
2 
Vs 
V 


Low(3) 
0 
0.8 
V 


Logic Input Capacitance 
5 
pF 
Logic Input Current 
<1 
nA 


Power Supply Voltage Range(3) 
3 
5 
5.5 
V 


Power Supply Current(4) 
Transmit 
Mode 
DC 
0.001 
100 
~A 


50MBaud 
14 
mA 


Receive Mode 
DC 
7.2 
10 
mA 


50MBaud 
16 
mA 


AC PARAMETERS 
Data Rate, Maximum(5) 
CL = 50pF 
50 
80 
MBaud 


Data Rate, Minimum 
DC 


Propagation 
Time(6) 
CL = 50pF 
27 
40 
ns 


Propagation 
Delay Skew<7l 
CL = 50pF 
0.5 
2 
ns 


Pulse Width Distortion(9) 
CL = 50pF 
1.5 
6 
ns 
Output RiseIFall Time, 10% to 90% 
CL = 50pF 
9 
14 
ns 
Mode Switching 
Time 


Receive-to-Transmit 
13 
ns 


Transmit-to-Receive 
75 
ns 


TEMPERATURE 
RANGE 


Operating 
Range 
-40 
85 
°C 
Storage 
-40 
125 
°C 


Thermal 
Resistance,8JA 
75 
"CIW 


NOTES: 
(1) All devices receive a 1s test. Failure criterion is:2:5 pulses of :2:5pC.(2) The voltage rate-of-change 
across the isolation barrier that can be sustained 
without data errors. 
(3) Logic inputs are HCT-type and thresholds 
are a function of power supply voltage with approximately 
O.4V hystersis-see 
text. 
(4) Supply 


current measured with both transceivers 
set for the indicated mode. Supply current varies with data rate-see 
typical curves. 
(5) Calculated 
from the maximum 


Pulse Width Distortion (PWD). where Data Rate = O.3/PWD. (6) Propagation 
time measured from V1N = 1.5V to Vo = 2.5V. (7) The difference 
in propagation 
time 
of channel A and channel B in any combination 
of transmission 
directions. 
(8) The difference 
between propagation 
time of a rising edge and a falling edge. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information. and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


Storage Temperature. 
. 
-40°C 
to +12SoC 
Supply Voltages, Vs 
-{).5 to 6V 
Transmitter Input Voltage, VI 
-Q.S to Vs + O.SV 
Receiver Output Voltage, Vo 
-Q.S to Vs + O.SV 
AlTx Inputs. 
. 
. 
-{).5 to Vs + 0.5V 


Isolation Voltage dV/dt, V1SO" 
SOOkV/~s 


Ox Short to Ground 
Continuous 
Junction Temperature, TJ ........................................•..•.. 
.. 
17SoC 
Lead Temperature 
(soldering, 
10s) . 
. 
260·C 
1.6mm below seating plane (DIP package) 
300·C 


24 0,. 


23 
AIT,. 


22 
G. 


Gs 10 


Rii\s 
11 


018 
12 


15 
VS8 


14 
R.IT2B 


28 0,. 


27 
AIT,. 


26 
G. 


Gs 
12 


Rti\8 13 


018 
14 


17 
VS8 


16 
Rif2B 


15 028 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


IS0150AP 
24-Pin Single-Wide 
DIP 
243-1 


IS0150AU 
28-Lead SOIC 
217-2 


NAME 
FUNCTION 


D'A 
Data in or data out for transceiver 1A. Rn"1Aheld 
low makes °1,.. an input pin. 


~,.. 
Receiveffransmit 
switch controlling transceiver lA. 


Vs• 
+5V 
supply pin for side A which powers transceivers 


1A and 2A. 


Gs 
Ground pin for transceivers 1Band 
2B. 
M1S 
Receiverrransmit switch controlling transceiver lB. 


D,s 
Data in or data out for transceiver lB. Rrr1S held 
low makes 018 
an input pin. 


D2s 
Data in or data out for transceiver 2B. Rrr2B held 
low makes 02B an input pin. 


Rif2B 
Receiveffransmit 
switch controlling 028, 


Vss 
+SV supply pin for side B which powers transceivers 
18 and 28. 


G. 
Ground pin for transceivers 1A and 2A. 


AIT,. 
Receiverrransmit switch controlling transceiver 2A. 


0,. 
Data in or data out for transceiver 2A. Rrr 2A held 
low makes 02A in input pin. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications. 
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Isolated RS-485 
DIFFERENTIAL BUS TRANSCEIVER 


• 
RS-485 AND RS-422 COMPATIBLE 


• 
100% TESTED 
FOR HIGH-VOLTAGE 


BREAKDOWN 


• 
RATED 
1500Vrms 


• 
SINGLE-WIDE 
24-PIN PLASTIC 
DIP 


• 
EASY TO USE 


• 
LOW POWER: 
180mW typ at 5Mbitls 


The IS0485 
differential, 
isolated bus transceiver 
uses 
Burr-Brown's 
capacitively 
coupled 
isolation technol- 
ogy to provide 
high-speed, 
low cost bus isolation. 
The IS0485 
is designed 
for bi-directional 
data com- 


munication 
on multipoint 
bus transmission 
lines and 
meets EtA Standard RS-485 as well as EIA Standard 
RS-422A 
requirements. 


The IS0485 
uses high voltage O.4pF capacitors 
in- 


stead of the LED and photodetector 
which are used in 


equivalent 
optocoupler 
solutions. 
As a consequence 
the 
part 
count 
of the 
isolated 
RS-485 
channel 
is 


reduced from multiple optocoupler 
channels, 
an RS- 
485 transceiver 
chip and supporting 
circuitry 
to one 


IS0485. 
The capacitors 
in the IS0485 
provide a high 


voltage barrier, 
l500Vrms 
and greatly reduce current 


spikes on the power line. 


The IS0485 
combines a 3-state differential 
line driver 


and a differential-input 
line receiver 
both of which 


operate 
from a single 5V power supply. The driver 
differential 
outputs and the receiver differential 
input! 
output bus ports are designed to offer minimum 
load- 
ing to the bus whenever 
the driver 
is disabled 
or 
Vs = OV. 


• 
MULTIPOINT 
DATA TRANSMISSION 
ON LONG BUS LINES IN NOISY 
ENVIRONMENTS 


-~12 


~ 
13 


RS-485 
DE 
RE 
BUS 


D 
D 
Ax 


D 
1 
HIGH Z 


1 
0 
HIGH Z 


1 
1 
Tx 


International 
Airport 
Industrial 
Part· 
Mailing 
Address: 
PO Box. 11400, 
Tucson, 
AI. 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• T~: (520) 
746-1111 
• 1wx; 910-952·1111 


Internet: 
hUp:llwww,borr-brown.eomI 
• FAXUne: 
(800) ~133 
(USlCanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: (5201889-1510 
• Immediate 
Product 
Info: 
(BOO) 548-6132 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


IS0485P 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


DRIVER DC CHARACTERISTICS 
Input Voltage 


High MIN 
2 
V 


Low MAX 
0.8 
V 


Input Current 
High-Level 
V1N = 2.4V 
±1 
uA 


Low-Level 
V1N= 
O.4V 
±1 
uA 
Output Voltage 
'OUT= 0 
0 
5 
V 


Differential 
Output Voltage 
10A-loe= 
0 
1.5 
5 
V 


RLGAD 
= loon 
2 
2.5 
5 
V 


RLOAO = 540 
1.5 
2.5 
5 
V 
Change 
In Magnitude 
of Differential 
Output Voltage 
ALOAD = 540: or 1con 
±0.5 
V 


Gammon-Mode 
Output Voltage 
RLOAO= 540: or loon 
3 
V 


Change 
in Magnitude 
of Common-Mode 
Output Voltage 
RLDAn = 540 
or lOOn 
±0.2 
V 


Output Current 
Your = 7V I output disabled 
1 
mA 
Your = -lV, 
output disabled 
-0.8 
mA 


Short-Circuit 
Output Current (1 sec max) 
Vour = -7V 
-250 
mA 
Vour: 
OV 
-150 
mA 


Vour = Vs 
250 
mA 


Your = 12V 
250 
mA 


DRIVER SWITCHING 
CHARACTERISTICS 


Propagation 
Delay Time. 


Low-la-High 
Level Output 
ALGAO= 
54Q 
60 
ns 


Propagation 
Delay Time, 


High-la-Low 
Level Output 
RLOAD 
= 
540 
60 
ns 


Input 
to Output 
Propagation 
Delay 
Skew 
RLGAO = 540 
10 
ns 


Output 
Rise 
Time 
RLOAO= 
540 
10 
ns 
Output Fall Time 
ALDAn 
= 540 
10 
ns 


RECEIVER 
DC CHARACTERISTICS 
Differential-Input-Threshold 
Voltage 


High 
VOUT = 2.7V, 
lOUT = -Q.4mA 
0.2 
V 


Low 
Vour= 
0.5V, lour: 
8mA 
-0.2 
V 


Hysteresis 
70 
mV 


High-Level 
Output Voltage 
Via = 200mV, 
IOH= 400J-lA 
2.4 
V 


Low-Level 
Output Voltage 
VIO = 200mV, 
IOL = 8mA 
0.4 
V 


High-Impedance-State 
Output Current 
VOUT = 1.4V 
±1 
uA 


Line Input Current 
VIN = 12V, other output = OV 
0.7 
mA 
VIN = -7V, 
other output = OV 
-0.6 
mA 


Enable-Input 
Current 


High 
VIH= 2.7V 
1 
uA 


Low 
V1L= 
O.4V 
1 
uA 
Input Resistance 
12 
kn 
Short-Circuit 
Output Current 
1 sec max 
40 
mA 


RECEIVER 
SWITCHING 
CHARACTERISTICS 
Propagation 
Delay Time, 


Low-to-High 
Level Output 
VIQ= -1.5V 
to 1.5V, CL = 15pF 
35 
60 
ns 


High-to-Low 
Level Output 
V,O: 
-1.5V 
to 1.5V, c.. = 15pF 
30 
60 
ns 


Input to Output Propagation 
Delay Skew 
10 
ns 
Output Rise Time 
RL: 
540 
8 
ns 
Output Fall Time 
RL = 540 
8 
ns 


TRANSCEIVER 
SPECIFICATIONS 


Maximum 
Data Rate 
20 
35 
Mbitsls 


Propagation 
Delay Driver to Receiver 
75 
ns 


Driver Output Enable Time 
RL = 1100 
155 
200 
ns 


Driver Output Disable Time 
RL=1100 
185 
280 
ns 
Propagation 
Delay Receiver 
to Driver 
13 
ns 


Receiver 
Output Enable Time 
GL = 15pF 
110 
180 
ns 


Receiver 
Output Disable Time 
GL= 
15pF 
120 
185 
ns 


BURR - BROWNe 
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(USA Only) 


SPECIFICATIONS (CONT) 


IS0485P 


PARAMETER 
CONDITION 
MIN 
TYP 
MAX 
UNITS 


TRANSCEIVER 
SPECIFICATIONS 
(CONT) 


Supply Voltage 


VsA 
3 
5 
5.5 
V 


VsS 
4.75 
5 
5.25 
V 


Supply Current 
DE 
RE 
RS-4B5 BUS 


VsA 
0 
0 
Rx 
5 
mA 


VsA 
0 
1 
HIGH Z 
OA 
mA 


VsA 
1 
0 
HIGH Z 
OA 
mA 


VsA 
1 
1 
Tx 
OA 
mA 


VsS 
0 
0 
Rx 
55 
mA 


VsS 
0 
1 
HIGH Z 
55 
mA 


VsS 
1 
0 
HIGH Z 
51 
mA 


VsS 
1 
1 
Tx 
51 
mA 


RECOMMENDED 
OPERATING 
CONDITIONS 


Voltage 
at Any Bus Terminal 
(separately 
or common-mode) 
-7 
12 
V 
High-Level 
Driver Input Voltage 
2 
V 


Low-Level Driver Input Voltage 
0.8 
V 


Differential 
Receiver 
Input Voltage 
±12 
V 


Output Current High-Level 


Driver 
-<>0 
mA 


Receiver 
-400 
pA 
Output Current Low-Level 
Driver 
60 
mA 


Receiver 
8 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
85 
°C 
Storage 
-40 
125 
°C 


ISOLATION 
PARAMETERS 


Rated Voltage, 
Continuous 
50Hz 
1500 
Vrms 
Partial Discharge, 
100% 
Test(l) 
1s,5pC 
2400 
Vrms 
Creepage 
Distance 
(External) 
DIP = "P" Package 
16 
mm 


Internal Isolation Distance 
0.10 
mm 


Isolation Voltage Transient 
lmmunity(2) 
1.6 
kV/ps 
Barrier Impedance 
> 1014 II 7 
nil 
pF 


Leakage 
Current 
240Vrms, 60Hz 
0.6 
I-lArms 


en 
•••o:J 
Coa: 
ll. 


Wo 
Lf 


NOTES: 
(1) All devices receive a 1s test. Failure criterion is;?:5 pulses of;?:5pC. (2) The voltage rate-of-change 
across the isolation barrier that can be sustained 
I:C 


without data errors. 
W 
••• 
Z 
...I 


~ 
G 
C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems . 
.~U~~.N~ 
------- 
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v ullage alsny 
DUSterminal.. 
. 
-10 to 15V 
Enable Input Voltage 
. 
0 to Vcc + 0.5V 
Continuous total dissipation at 25°C free-air temp. 
. 
750mW 


Lead solder temperature, 
260°C for 10s, 


1.6mm below seating plane. 
. 
300°C 
Junction Temperature.. 
. 
150°C 
Package thermal transfer, 
(JJA 
••••••••••••••••••••.••••••••••••••••••••••••••••••••••••• 
75°CfW 


GNDB 
11 
14 
GNDB 


A 12 
13 
B 


PACKAGE 


24-Pin Single-Wide 
DIP 


NUMBERl'1 


243-1 


PIN # 
NAME 
DESCRIPTION 


1 
R 
Data Received From Transmission 
Une 


2 
fiE 
Receive Switch Controlling Receiving Of Data 


3 
VSA 
+SV Supply Pin For Side A 
10 
NC 
This Pin MUST Be Left Unconnected 
11 
GNDB 
Ground Pin For Side B. Also Connected To Pin 14 
12 
A 
Data, Driver OuUReceiver In 
13 
B 
Data, Driver Out/Receiver 
In 


14 
GNDB 
Ground Pin For Side B. Also Connected To Pin 11 
15 
V••• 
+5V Supply Pin For Side B 


22 
GNDA 
Ground Pin For Side A 


23 
DE 
Driver Switch Controlling Output Of Data 
24 
D 
Data To Be Transmitted 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated circuits be handled with ap- 


propriate precautions. Failure to observe proper handling and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specitications. 


BURR· 
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5 MUltiplexers 


Burr-Brown analog multiplexers provide one of 
the most cost effective methods of achieving mul- 
tiple-channel signal distribution. Single-ended and 
differential channel versions are available in both 
ceramic and plastic packages. 


These high speed multiplexers are input protected 
and can withstand voltages of 70Vp-p without 


BURR· BROWN_ 
'E3E3' 
Burr-Brown Ie Data Book 


damaging the device. Full ±15V input range is 
provided on all devices. 


MPC506 
16 to I mux 
MPC507 
8 to 1 mux 
MPC508 
8 to I mux 
MPC509 
4 to I mux 


single-ended 
differential 
single-ended 
differential 


Multiplexers 


ANALOG 
MULTIPLEXER 
(Input, Settling Time, max) 


16·CHANNEL 
MPC506 
(Single, 3.5~s) 


MPCBOO (Single, BOOns) 


8-CHANNEL 
MPC507 
(Diff, 3.5~s) 


MPC50B (Single, 3.5~s) 


4·CHANNEL 
MPC509 
(Diff, 3.5~s) 


MPC100 
(Single, 450MHz) 


2·CHANNEL 
MPC104 
(Single, 590MHz) 


MPC102 
(Single, 370M Hz, Dual) 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


~. 
ANALOG MULTIPLEXERS 
m~ 
Input 
On 
Small 
Settling 
m~ 
Range 
Resistance 
Signal 
Time 
Temp 
~product 
Channels 
(V) 
max(Q) 
Bandwidth 
(to 0.01%) 
Range(') 
Pkg(2) 
Description 


°MPC100AP 
4-channel, single ended 
±4.2 
0.88M 
450MHz 
Ext 
14-p PDIP 
Buffered 4 x 1 
ttI 
MPC100AU 
4-channel, single ended 
±4.2 
0.88M 
450MHz 
Ext 
14-pSOIC 
Buffered 4 x 1 
:::: 
~ 
MPC102AP 
dual 2-channel, single ended 
±3.6 
0.88M 
370MHz 
Ext 
14-p PDIP 
Buffered Dual 2 x 1 


ttI 
MPC102AU 
dual 2-channel, single ended 
±3.6 
0.88M 
370MHz 
Ext 
14-p SOIC 
Buffered Dual 2 x 1 
~ 
MPC104AP 
2-channel, single ended 
±3.6 
0.88M 
590MHz 
Ext 
8-p PDIP 
Buffered 2 x 1 
~ 
MPC104AU 
2-channel, single ended 
±3.6 
0.88M 
590MHz 
Ext 
8-pSOIC 
Buffered 2 x 1 
;:, 
•....• 
MPC506AP 
16-channel, single ended 
±15 
1.8k 
3.5~s 
Ext 
28-p PDIP 
Protected Inputs, CMOS 
(J 
MPC506AG 
16-channel, single ended 
±15 
1.8k 
3.5~s 
Ext 
28-p CDIP 
Protected Inputs, CMOS 
\::I 
MPC506AU 
16-channel, single ended 
±15 
1.8k 
3.5~S 
Ext 
29-p SOIC 
Protected Inputs, CMOS 
>:> 
is' 
MPC507AP 
8-channel, differential 
±15 
1.8k 
3.5~s 
Ext 
28-p PDIP 
Protected Inputs, CMOS 


ttI 
MPC507AG 
8-channel, differential 
±15 
1.8k 
3.5~ 
Ext 
28-p CDIP 
Protected Inputs, CMOS 


'=' 
MPC507AU 
8-channel, differential 
±15 
1.8k 
3.5~s 
Ext 
28-p SOIC 
Protected Inputs, CMOS 
'=' 
;>;- 
MPC508AP 
8-channel, single ended 
±15 
1.8k 
3.5~s 
Ext 
16-p PDIP 
Protected Inputs, CMOS 
MPC508AG 
8-channel, single ended 
±15 
1.8k 
3.5~s 
Ext 
16-p CDIP 
Protected Inputs, CMOS 
MPC508AU 
8-channel, single ended 
±15 
1.8k 
3.5~s 
Ext 
16-pSOIC 
Protected Inputs, CMOS 
MPC509AP 
4-channel, differential 
±15 
1.8k 
3.5~s 
Ext 
16-p PDIP 
Protected Inputs, CMOS 
MPC509AG 
4-channel, differential 
±15 
1.8k 
3.5~s 
Ext 
16-p CDIP 
Protected Inputs, CMOS 
MPC509AU 
4-channel, differential 
±15 
1.8k 
3.5~s 
Ext 
16-pSOIC 
Protected Inputs, CMOS 
MPC800KG 
16 single or 8 differential 
±15 
750 
800ns 
Com 
CDIP 
High Speed, CMOS 
MPC801KG 
8 single or 4 differential 
±15 
750 
800ns 
Com 
CDIP 
High Speed, CMOS 
NOTES:(1)TemperatureRange:Com= QOCto +7QoC,Ext= -4Q°Cto +85°C,Mil= -55°C to +125°C.(2)CDIP= CeramicDIP,PDIP= PlasticDIP. 
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BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 
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Wide Bandwidth 
4 x 1 VIDEO MULTIPLEXER 


• 
BANDWIDTH: 
250MHz (1.4Vp-p) 


• 
LOW INTERCHANNEL 
CROSSTALK: 


$SOdB (30M Hz, DIP); gOdB 
(30M Hz, SO) 


• 
LOW SWITCHING 
TRANSIENTS: 


+2.5/-1.2mV 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERRORS: 
0.05%, 0.01 ° 


• 
LOW QUIESCENT 
CURRENT: 
One Channel 
Selected: 
±4.6mA 


No Channel 
Selected: 
±230~ 


• 
VIDEO ROUTING 
AND MULTIPLEXING 


(CROSSPOINTS) 


• 
RADAR 
SYSTEMS 


• 
DATA ACQUISITION 


• 
INFORMATION 
TERMINALS 


• 
SATELLITE 
OR RADIO LINK IF ROUTING 


The MPC I00 is a very wide bandwidth 4-to-1 channel 
video signal multiplexer 
which can be used in a wide 
variety of applications. 


MPClOO 
is designed 
for wide-bandwidth 
systems, 


including 
high-definition 
television 
and 
broadcast 
equipment. 
Although 
it is primarily 
used 
to route 
video signals, the harmonic and dynamic attributes of 
the MPCIOO make 
it appropriate 
for other 
analog 
signal routing applications 
such as radar, communica- 
tions, computer 
graphics, 
and data acquisition 
sys- 
tems. 


The MPC I00 consists of four identical monolithic inte- 
grated 
open-loop 
buffer 
amplifiers, 
which 
are con- 
nected internally at the output. The unidirectional trans- 
mission path consists of bipolar complementary buffers, 
which offer extremely 
high output-to-input 
isolation. 


The MPC I00 multiplexer enables one of the four input 
channels to connect to the output. The output of the 
multiplexer is in a high-impedance 
state when no chan- 
nel is selected. When one channel is selected with a 
digital" I" at the corresponding SEL-input, the compo- 
nent acts as a buffer with high input impedance and low 
output impedance. 


The 
wide bandwidth 
of over 2S0MHz 
at 1.4Vp-p 
signal level, high linearity and low distortion, and low 
input voltage noise of 4n V/'I'HZ make this crosspoint 
switch 
suitable 
for RF and video 
applications. 
All 
performance 
is specified 
with ±SV supply 
voltage, 
which reduces power consumption 
in comparison with 
±ISV designs. The multiplexer 
is available 
in space- 
saving SO-14 and DIP packages. 
Both are designed 
and specified 
for operation 
over the industrial 
tem- 
perature range (-40°C 
to +8S°C.) 


SEL, 
SEL, 
SEL, 
SEL, 


TRUTH TABLE 


SEL, 
SEL, 
SEL, 
SEL. 
VOtJT 


0 
0 
0 
0 
HI-Z 


1 
0 
0 
0 
IN, 
0 
1 
0 
0 
IN, 


0 
0 
1 
0 
IN, 


0 
0 
0 
1 
IN, 
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SPECIFICATIONS 


I 
MPC100AP, 
AU 


PARAMETER 
CONDITIONS 
I 
MIN 
TYP 
I 
MAX 
UNITS 


DC CHARACTERISTICS 


INPUT OFFSET 
VOLTAGE 
R1N = 0, 
RSOURCE = 0 


Initial 
+10 
±30 
mV 
vs Temperature 
±30 
~V/oC 


vs Supply (Tracking) 
Vcc = ±4.5V to ±5.5V 
-40 
-80 
dB 


vs Supply (Non-tracking) 
Vec = +4.5V to +S.5V 
-50 
dB 


vs Supply (Non-tracking) 
Vcc = -4.5V 
to -5.5V 
-50 
dB 


Initial Matching 
Between the Four Channels 
±3 
mV 


INPUT BIAS CURRENT 
Initial 
+4 
±10 
~A 


vs Temperature 
20 
nN°C 


vs Supply (Tracking) 
Vcc = ±4.5V to ±5.5V 
±380 
nAN 


vs Supply (Non-tracking) 
Vec = +4.5V to +S.5V 
+1.0 
~AN 
vs Supply (Non-tracking) 
Vcc = -4.5V 
to -5.5V 
-11.0 
~AN 


tNPUT IMPEDANCE 
Resistance 
Channel On 
0.88 
Mn 
Capacitance 
Channel On 
1.0 
pF 
Capacitance 
Channel Off 
1.0 
pF 


INPUT NOISE 
Voltage Noise Density 
tB = 20kHz to 10MHz 
4.0 
nV/% 
Signal~to-Noise 
Ratio 
SIN = 0.7NN 
• ;I5MHz 
98 
dB 


INPUT VOLTAGE 
RANGE 
Gain Error :s;10% 
±4.2 
V 


TRANSFER 
CHARACTERISTtCS 
Voltage Gain 


Rl = 1kO, V1N = ±2V 
0.982 
VN 


RL = 10kn, 
V,N = ±2.8V 
0.98 
0.992 
VN 


CHANNEL 
SELECTiON 
INPUTS 
Logic 1 Voltage 
+2.0 
Vcc 
V 


Logic 0 Voltage 
0 
+0.8 
V 


Logic 1 Current 
VSEL = 5.QV 
100 
150 
~A 


Logic 0 Current 
VSEL = a.BV 
0.002 
5 
~A 


SWITCHING 
CHARACTERISTiCS 
V, = -o.3V 
to +0.7V, f = 5MHz 
SEL to Channel ON Time 
90% Point of Vo = 1Vp-p 
0.25 
~s 


SEL to Channel OFF Time 
10% Point of Vo = 1Vp~p 
0.25 
~s 
Switching Transient, 
Positive 
Measured While Switching 
+2.5 
mV 
Switching Transient, 
Negative 
Between Two Grounded 
Channels 
-1.2 
mV 


OUTPUT 
Voltage 
V1N = ±3V, Rl = Skn 
±2.8 
±2.98 
V 
Resistance 
One Channel Selected 
11 
n 
Resistance 
No Channel Selected 
900 
Mn 
Capacitance 
No Channel Selected 
1.5 
pF 


POWER SUPPLY 
Rated Voltage 
±5 
V 
Derated Performance 
±4.S 
±S.S 
V 


Quiescent 
Current 
One Channel Selected 
±4.6 
±5 
mA 


No Channel Selected 
±230 
±350 
~A 


TEMPERATURE 
RANGE 


Operating, 
AP, AU 
-40 
+85 
°C 
Storage, AP, AU 
-40 
+125 
°C 
Thermal 
Resistance, 
8JA 
AP,AU 
90 
°CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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MPC100AP, 
AU 
I 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
I 
UNITS 


AC CHARACTERISTICS 


FREQUENCY 
DOMAIN 


LARGE 
SIGNAL 
BANDWIDTH 
(-3dB) 
Va = 5.0Vp-p, COUT = 1pF 
70 
MHz 
Va = 2.8Vp-p, COUT = 1pF 
140 
MHz 
Va = 1.4Vp-p, COUT = 1pF 
250 
MHz 


SMALL 
SIGNAL 
BANDWIDTH 
Va = 0.2Vp-p, COUT = 1pF 
450 
MHz 


GROUP DELAY 
TIME 
450 
ps 


DIFFERENTIAL 
GAIN 
f = 4.43MHz, 
V,N = 0.3Vp-p 
VDC = 0 to 0.7V 
0.05 
% 


VDC = 0 10 1.4V 
0.06 
% 


DIFFERENTIAL 
PHASE 
f = 4.43MHz, 
V,N = 0.3Vp-p 
VDC = 0 to 0.7V 
0.01 
Degrees 
VDC = 0 to 1.4V 
0.02 
Degrees 


GAIN FLATNESS 
PEAKING 
Va = 0.2Vp-p, 
DC 10 30MHz 
0.04 
dB 
Va = 0.2Vp-p, 
DC to 100MHz 
0.05 
dB 


HARMONIC 
DISTORTION 
f = 30M Hz, Va = 1.4Vp-p, RL = 1kO 
Second Harmonic 
-53 
dBc 
Third Harmonic 
-&7 
dBc 


CROSSTALK 
VI = 1.4Vp·p, Figures 4 and 8 
MPC100AP 
All Hostile 
1= 
5MHz, 
~2 
dB 


f = 30M Hz, 
-60 
dB 
Off Isolation 
f = 5MHz, 
-70 
dB 


f = 30M Hz, 
-71 
dB 


MPC100AU 
All Hostile 
1= 
5MHz, 
-78 
dB 


f = 30M Hz, 
-70 
dB 


Off Isolation 
f = 5MHz, 
-75 
dB 


f = 30MHz 
-76 
dB 


TIME DOMAIN 


RISE TIME 
Vo = l.4Vp-p. 
Step 10% to 90% 


COUT = 1pF, Raur = 220 
3.3 
ns 


SLEW RATE 
Va = 2Vp-p 
COUT= 
lpF 
650 
VI~s 
COUT 
= 22pF 
460 
VI~ 
COUT = 47pF 
320 
VI~s 


BURR· BROWNe 


Burr-Brown Ie Data Book 
IE:n=~1 


Power Supply Voltage (±Vccl 
. 
.. 
±6V 
Analog Input Voltage (IN, through IN,)(') 
±Vcc• ±0.7V 
Logic Input Voltage. 
.. 
-o.6V 
to +Vcc +0.6V 


Operating 
Temperature 
-4QoC 
to +85°C 


Storage 
Temperature 
-4O"C 
to +125°C 


Output 
Current 
' 
±6mA 
Junction Temperature 
+175°C 


Lead 
Temperature 
(soldering, 
10s).. 
. 
+300°C 
Digital Input Voltages (SEL, through SEL,)(') 
-o.5V 
to Wcc +0.7V 


NOTE: 
(1) Inputs are internally diode-clamped 
to ±V ceo 


PACKAGE 
TEMPERATURE 
DRAWING 
PRODUCT 
RANGE 
PACKAGE 
NUMBER(') 


MPC100AP 
-400C 
to +85°C 
14-Pin Plastic DIP 
010 
MPC100AU 
-400C 
to +85°C 
80-14 
Surface Mount 
235 


BURR-BROWNe 
'E3E3, 
Burr-Brown Ie Data Book 


IN,-IN, 
Four analog 
input channels 


GND 
Analog 
input shielding grounds, 
connect 
to system 
ground 


SEL,- 
SEL, 
Channel 
selection 
inputs 


VOUT 
Analog 
output; tracks selected 
channel 


-Vcc 
Negative supply voltage; typical -5VDC 


+Vcc 
Positive 
supply voltage; 
typical +SVDC 


A 
ELECTROSTATIC 
J.J!/i;. DISCHARGE SENSITIVITY 


Electrostatic 
discharge can cause damage ranging from per- 
formancedegradation 
to complete device failure. Burr-Brown 
Corporation recommends that all integrated circuits behandled 
and stored using appropriate 
ESD protection 
methods. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published 
speci- 
fications. 


BURR-BROWN® 
IElElI 


Wide-Bandwidth 
DIFFERENTIAL 
2 x 1 MULTIPLEXER 


• 
BANDWIDTH: 
210MHz (1.4Vp-p) 


• 
LOW INTERCHANNEL 
CROSSTALK: 


-68dB 
(30M Hz, SO); -58dB 
(30M Hz, DIP) 


• 
LOW SWITCHING 
TRANSIENTS: 
+6mV/-8mV 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERRORS: 
0.02%, 0.020 


• 
LOW QUIESCENT 
CURRENT: 
One Channel 
Selected: 
±4.6mA 
No Channel 
Selected: 
±250J1A 


APPLICATIONS 


• 
VIDEO ROUTING 
AND MULTIPLEXING 
(CROSSPOINTS) 


• 
RADAR 
SYSTEMS 


• 
DATA ACQUISITION 


• 
DISC RIW TEST SYSTEMS 


• 
xDSL TEST SYSTEMS 


The MPCl02 
is dual, wide-bandwidth, 
differential 
2- 
to-I multiplexer, 
which can be used in a wide variety 
of applications. 


It was designed 
for wide-bandwidth 
systems, 
includ- 
ing high-definition 
television 
and broadcast 
equip- 
ment. 
Although 
it is primarily 
used to route 
video 
signals, 
the harmonic 
and dynamic 
attributes 
of the 
MPCI02 
also make it appropriate 
for other analog 
signal routing applications 
such as radar, communica- 
tions, computer 
graphics, 
and data acquisition 
sys- 
tems. 


The MPC 102 consists 
of four identical 
monoli thic, 


integrated, 
open-loop 
buffer 
amplifiers. 
Two buffer 
outputs 
are each connected 
internally 
at the output. 


The bipolar complementary 
buffers form a unidirec- 


tional 
transmission 
path 
and offer 
extremely 
high 
output-to-input 
isolation. 
The 
MPCl02 
multiplexer 
enables the user to connect one of two input signals to 
the corresponding 
output. 
The output 
of the multi- 
plexer is in a high-impedance 
state when no channel is 
selected. When one channel is selected with a digital 
"I" 
at the corresponding 
SEL input, the component 


acts as a buffer with high input impedance 
and low 
output impedance. 


The 
wide 
bandwidth 
of over 
210MHz 
at 1.4Vp-p 


signal level, high linearity and low distortion, 
and low 


input voltage noise of 4nV/'oiHZ make this crosspoint 
switch 
suitable 
for RF and video 
applications. 
All 


performance 
is specified 
with ±5V supply 
voltage, 
which reduces power consumption 
in comparison 
with 


±15V designs. The multiplexer 
is available in a space- 


saving SO-14 and DIP packages. 
Both are designed 


and specified 
for operation 
over the industrial 
tem- 


perature 
range (--40°C to +85°C.) 


SEL, 
SEL, 
SEL, 
SEL. 
VOUT1 
VOUTZ 


0 
0 
0 
0 
HI-Z 
HI-Z 
, 
0 
0 
0 
IN, 
HI-Z 


0 
1 
0 
0 
IN, 
HI-Z 


0 
0 
, 
0 
HI-Z 
IN, 


0 
0 
0 
, 
HI-Z 
IN. 


BURR-BROWN~ 
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Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


MPC102AP. 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


DC CHARACTERISTICS 


INPUT OFFSET VOLTAGE 
R1N = 0, 
RSOURCE = 0 


Initial 
14 
±30 
mV 


vs Temperature 
60 
~vrc 
vs Supply (Tracking) 
Vcc = ±4.5V to ±5.5V 
-40 
-74 
dB 


vs Supply (Non-tracking) 
Vcc = +4.5V to +5.5V 
-50 
dB 


vs Supply (Non-tracking) 
Vcc = -4.5V 
to -5.5V 
-50 
dB 
Initial Matching 
All Four Buffers 
±3 
mV 


INPUT BIAS CURRENT 
Initial 
4 
±10 
~ 
vs Temperature 
20 
nArC 
vs Supply (Tracking) 
Vcc = ±4.5V to ±5.5V 
±710 
nAN 
vs Supply (Non·tracking) 
Vcc = +4.5V to +5.5V 
0.26 
~AN 
vs Supply (Non-tracking) 
Vcc = -4.5V 
to -5.5V 
1.7 
~AN 


INPUT IMPEDANCE 
Resistance 
Channel On 
0.88 
MO 
Capacitance 
Channel On 
10 
pF 


Capacitance 
Channel Off 
1.0 
pF 


INPUT NOISE 
Voltage Noise Density 
fOUT= 20kHz to 10MHz 
4.0 
nW-IHz 


Signal·to·Noise 
Ratio 
SIN = 0.7/(V'N 
• '5MHz) 
98 
dB 


INPUT VOLTAGE 
RANGE 
Gain Error :5 10% 
±3.6 
V 


TRANSFER 
CHARACTERISTICS 


Voltage Gain 
RL = tkO, V,N = ±2V 
0.982 
VN 
Voltage Gain 
RL = 10ka, 
V,N = ±2.8V 
0.98 
0.992 
VN 


RATED OUTPUT 
Voltage 
V,N = ±3V, RL = 10kO 
±2.8 
±2.98 
V 


Resistance 
One Channel Selected 
11 
0 


Resistance 
No Channel Selected 
900 
MO 
Capacitance 
No Channel Selected 
1.5 
pF 


CHANNEL 
SELECTION 
INPUTS 
Logic 1 Voltage 
+2 
Vcc 
V 


Logic 0 Voltage 
+0.8 
V 


Logic 1 Current 
VSEl = 5.QV 
100 
150 
~A 


Logic 0 Current 
VSEl = a.BV 
5 
~A 


SWITCHING 
CHARACTERISTICS 
V1N = -o.3V 
to +O.7V, f = 5MHz 
SEl to Channel ON Time 
90% Point of VOUT 
:; 1Vp·p 
0.25 
~s 
SEL to Channel OFF Time 
10% Point of VOUT = 1Vp-p 
0.25 
~s 
Switching 
Transient. 
Positive 
Measured While Switching 
6 
mV 
Switching 
Transient, 
Negative 
Between Two Grounded 
Channels 
-8 
mV 


POWER SUPPLY 
Rated Voltage 
±5 
V 
Derated Performance 
±4.5 
±5.5 
V 
Quiescent 
Current 
One Channel Selected 
±4.6 
±5 
mA 


No Channel Selected 
±250 
±350 
~A 


Rejection 
Ratio 
-80 
dB 


TEMPERATURE 
RANGE 


Operating 
-40 
+85 
°C 
Storage 
-40 
+125 
°c 


Thermal 
Resistance, 
8JA 
90 
°CIW 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


MPC102AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


LARGE 
SIGNAL 
BANDWIDTH 
(-3dB) 
VOUT= 5.0Vp-p, COUT= 1pF 
55 
MHz 
VOUT= 2.8Vp-p, COUT= 1pF 
100 
MHz 
VOUT= 1.4Vp-p, COUT= 1pF 
210 
MHz 


SMALL 
SIGNAL 
BANDWIDTH 
Vour = 0.2Vp-p, COUT= lpF 
370 
MHz 


GROUP DELAY TIME 
450 
ps 


DIFFERENTIAL 
GAIN 
f = 4A3MHz, 
V,N = 0.3Vp-p 
VDC = 0 to 0.7V 
0.02 
% 


DIFFERENTIAL 
PHASE 
f = 4.43MHz, 
V,N = 0.3Vp-p 
VDC = 0 to 0.7V 
0.02 
Degrees 


GAIN FLATNESS 
PEAKING 
VOUT= 0.2Vp-p, 
DC to 30MHz 
0.04 
dB 
VOUT= 0.2Vp-p, 
DC to 100MHz 
0.05 
dB 


HARMONIC 
DISTORTION 
f = 30M Hz, VOUT= 1AVp-p, 
RL = 350n 
Second 
Harmonic 
-64 
dBc 
Third Harmonic 
-66 
dBc 


CROSSTALK 
V,N = lAVp-p 
MPC102AP 
Channel-lo-Channel 
f = 5MHz, 
-75 
dB 


f = 30M Hz, 
, 
-58 
dB 


Off Isolation 
1= 5MHz, 
-70 
dB 


f = 3OMHz, 
-71 
dB 
MPC102AU 
Channel-ta-Channel 
f = 5MHz, 
-78 
dB 


f = 30MHz, 
-66 
dB 
Off Isolation 
f = 5MHz, 
-75 
dB 


f = 30MHz 
-76 
dB 


TIME DOMAIN 


RISEIFALL 
TIME 
Vour = 1AVp-p, 
Step 10% to 90% 


COUT= 1pF, ROUT= 22n 
2.5 
ns 


SLEW RATE 
VOUT = l.4Vp-p 
COUT 
= lpF 
500 
VI~s 
COUT= 22pF 
360 
VI~ 
COUT= 47pF 
260 
VI~ 


BURR-BROWN_ 
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PIN DESCRIPTION 


Power Supply Voltage (±Vccl 
±6V 
Analog Input Voltage (IN, through IN,) 
±Vcc• ±0.7V 
Operating 
Temperature 
. 
-40°C 
to +85°C 
Storage Temperature.. 
. 
-40°C 
to +125°C 
Output Current 
_ 
±6mA 
Junction Temperature 
+175°C 


Lead Temperature 
(soldering, 
10s) 
+3000C 


Digital Input Voltages (SEL, through SEL,) 
-o.SV to +Vcc +0.7V 


Logic Voltage Input 
-o.6V to +Vcc +0.6V 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER(1) 
RANGE 


MPC102AP 
14-Pin DIP 
010 
-40·C 
to +8S·C 
MPC102AU 
SO- 14 Surtace Mount 
23S 
-40°C 
to +85°C 


BURR - BROWNe 
1E3E31 
Burr-Brown Ie Data Book 


PIN 
DESCRIPTION 


IN,. IN, 
Analog 
Inputs Channel 
1 and 2 


IN,. IN, 
Analog Inputs Channel 3 and 4 


GND 
Analog Shielding Grounds, 
Connect 
to System 
Ground 


SEL,. 
SEL, 
Channel 
Selection 
Inputs 


VOUT1 
Analog Output 1 


VOUT2 
Analog Output 2 


-Vcc 
Negative Supply Voltage; typical -SVDC 


+Vcc 
Positive Supply Voltage; typical +SVDC 


A 
ELECTROSTATIC 
J.l!Ji.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision 
integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 


published 
specifications. 


BURR - BROWN® 
IElElI 


Wide-Bandwidth 
2 x 1 VIDEO MULTIPLEXER 


• 
BANDWIDTH: 
210MHz (1.4Vp-p) 


• 
LOW INTERCHANNEL 
CROSSTALK: 


-79dB 
(30MHz, SO); -77dB 
(30MHz, DIP) 


• 
LOW SWITCHING 
TRANSIENTS: 


+13mV/-4mV 


• 
LOW DIFFERENTIAL 
GAIN/PHASE 
ERRORS: 
0.03%, 0.01 ° 


• 
LOW QUIESCENT 
CURRENT: 


One Channel Selected: ±4.6mA 
No Channel Selected: ±120llA 


APPLICATIONS 


• 
VIDEO ROUTING 
AND MULTIPLEXING 


(CROSSPOINTS) 


• 
RADAR SYSTEMS 


• 
DATA ACQUISITION 


• 
INFORMATION 
TERMINALS 


• 
SATELLITE 
OR RADIO LINK IF ROUTING 


The 
MPC I04 is a wide-bandwidth, 
2-to-l 
channel 


video signal multiplexer, 
which can be used in a wide 
variety of applications. 


It was designed for wide-bandwidth 
systems, 
includ- 
ing high-definition 
television 
and broadcast 
equip- 


ment. 
Although 
it is primarily 
used to route video 
signals, 
the harmonic 
and dynamic 
attributes 
of the 
MPCI04 
also make it appropriate 
for other analog 
signal routing applications 
such as radar, communica- 


tions, computer 
graphics, 
and data acquisition 
sys- 


tems. 


The MPCI04 
consists 
of two identical 
monolithic, 


integrated, 
open-loop 
buffer 
amplifiers, 
which 
are 
connected internally at the output. The bipolar comple- 
mentary 
buffers 
form a unidirectional 
transmission 
path and offer extremely 
high output-to-input 
isola- 


tion. The MPCI04 
multiplexer 
enables 
the user to 
connect 
one of two input signals to the output. The 
output of the multiplexer 
is in a high-impedance 
state 
when no channel 
is selected. 
When 
one channel 
is 
selected with a digital "I" at the corresponding 
SEL 


input, the component 
acts as a buffer with high input 
impedance 
and low output impedance. 


The 
wide 
bandwidth 
of over 210MHz 
at 
1.4Vp-p 
signal level, high linearity and low distortion, 
and low 


input voltage noise of 5nV/-vHZ make this crosspoint 
switch 
suitable 
for RF and video 
applications. 
All 


performance 
is specified 
with ±5V 
supply 
voltage, 
which reduces power consumption 
in comparison 
with 


± l5V designs. The multiplexer 
is available in a space- 
saving 8-pin SO and DIP packages. Both are designed 
and specified 
for operation 
over the industrial 
tem- 


perature range (-40°C 
to +85°C.) 


SEL, 
SEL, 
VOUT 


0 
0 
HI-Z 


1 
0 
IN, 


0 
1 
IN, 


BURR - BROWN_ 
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SPECIFICATIONS-DC 
CHARACTERISTICS 


MPC104AP. 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


INPUT OFFSET VOLTAGE 
Initial 
14 
±30 
mV 


vs Temperature 
60 
~VI"C 


YS Supply (Tracking) 
Vcc = ±4.5V to ±5.5V 
-40 
-80 
dB 


vs Supply (Non-tracking) 
Vcc = +4.5V to +5.5V 
-50 
dB 
vs Supply (Non-tracking) 
Vcc = -4.5V 
to -5.5V 
-50 
dB 
Initial Matching 
All Buffers 
3 
mV 


INPUT BIAS CURRENT 
Initial 
5 
±10 
~A 


vs Temperature 
20 
nAl"C 
vs Supply (Tracking) 
Vcc = ±4.5V to ±5.5V 
±710 
nAN 


vs Supply (Non·tracking) 
Vcc = +4.5V to +S.5V 
0.26 
~ 
vs Supply (Non-tracking) 
Vcc = -4.5V 
to -5.5V 
1.7 
~AN 


INPUT IMPEDANCE 
Resistance 
Channel On 
0.88 
MQ 
Capacitance 
Channel On 
1.0 
pF 


Capacitance 
Channel Off 
1.0 
pF 


INPUT NOISE 
Voltage Noise Density 
fOUT 
= 20kHz to 10MHz 
5 
nV/-JHz 


Signal·to·Noise 
Ratio 
SIN = 0.7NN 
• 'I'5MHz 
96 
dB 


INPUT VOLTAGE 
RANGE 
Gain Error:::; 10% 
±3.6 
V 


TRANSFER 
CHARACTERISTICS 


Voltage Gain 
Rl = 1kQ, VIN = ±2V 
0.982 
VN 


RL = 10kQ, V,N = ±2.8V 
0.98 
0.992 
VN 


RATED OUTPUT 
Voltage 
V1N = ±3V 
±2.8 
±2.97 
V 


Resistance 
One Channel Selected 
12.5 
Q 


Resistance 
No Channel Selected 
900 
MQ 
Capacitance 
No Channel Selected 
1.2 
pF 


CHANNEL 
SELECTION 
INPUTS 
Logic 1 Voltage 
+2 
Vcc +0.6 
V 
Logic 0 Voltage 
+0.8 
V 
Logic 1 Current 
VSEL = 5.QV 
75 
100 
125 
~ 
Logic 0 Current 
VSEL = 0.8V 
0.002 
5 
~A 


SWITCHING 
CHARACTERISTICS 
V, = -{).3V to +0.7V, 1= 5MHz 
SEL 10 Channel ON Time 
90% Point of VOUT = 1Vp-p 
0.13 
~s 
SEl to Channel OFF Time 
10% Point of Your = 1Vp-p 
0.17 
~s 
Switching Transient, 
Positive 
(Measured 
While Switching 
+13 
mV 
Switching 
Transient, 
Negative 
Between Two Grounded 
Channels) 
-4 
mV 


POWER SUPPLY 
Rated Voltage 
±5 
V 
Derated 
Performance 
±4.5 
±5.5 
V 
Quiescent 
Current 
One Channel Selected, Over Temperature 
±4.6 
±5.3 
mA 
No Channel Selected, 
Over Temperature 
±120 
±175 
~A 
Rejection 
Ratio 
I 
I 
-80 
dB 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR· BROWN does not authorize orwarrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS- AC CHARACTERISTICS 


MPC104AP, 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


LARGE 
SIGNAL 
BANDWIDTH 
(-3dB) 
VOUT 
= 5.0Vp-p, COUT 
= 1pF 
55 
MHz 
VOUT 
= 2.8Vp-p, COUT 
= 1pF 
101 
MHz 
VOUT 
= 1.4Vp-p, COUT 
= 1pF 
210 
MHz 


SMALL 
SIGNAL 
BANDWIDTH 
VOUT 
= 0.2Vp-p, COUT 
= 1pF 
590 
MHz 


GROUP DELAY 
TIME 
550 
ps 


DIFFERENTIAL 
GAIN 
f = 4.43MHz, 
V,N = 0.3Vp-p 
VDC = 0 10 0.7V 
0.03 
% 


DIFFERENTIAL 
PHASE 
f = 4.43MHz, 
V,N = 0.3Vp-p 


VDC = 0 to 0.7V 
0.01 
Degrees 


GAIN FLATNESS 
PEAKING 
VOUT 
= 0.2Vp-p, DC fa 30M Hz 
0.05 
dB 


VOUT 
= 0.2Vp-p, DC fa 100MHz 
0.07 
dB 


HARMONIC 
DISTORTION 
f = 30MHz, VOUT 
= 1.4Vp-p 


Second 
Harmonic 
-63 
dBc 


Third Harmonic 
-65 
dBc 


CROSSTALK 
V,N = l.4Vp-p 
MPC104AP 
Channel-la-Channel 
f = 5MHz, 
-90 
dB 


f = 30MHz, 
-77 
dB 


Off Isolation 
f = 5MHz, 
-93 
dB 


f = 30MHz, 
-81 
dB 
MPC104AU 
Channel-fa-Channel 
f = 5MHz, 
-95 
dB 


f = 30MHz, 
-79 
dB 
Off Isolation 
f = 5MHz, 
-93 
dB 


f = 30MHz 
-86 
dB 


RISE/FALL 
TIME 
Your = 1.4Vp-p. Step 10% to 90% 


COUT = 1pF, ROUT = 22Q 
2.3 
ns 


SLEW RATE 
VOUT = 1.4Vp-p 
COUT = 1pF 
500 
V/us 
COUT = 22pF 
360 
Vlus 


COUT 
= 47pF 
260 
Vlus 


BURR - BROWN~ 
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PIN DESCRIPTION 


Power Supply Voltage (±Vcd 
. 
. 
±6VDC 
Analog Input Voltage (IN, through IN,) .. 
. 
±Vee. ±Q.7V 
Operating Temperature.. 
. 
-40°C to +85°C 
Storage Temperature.. 
. 
-40°C to +125QC 
Output Current. 
. 
±6mA 


Junction Temperature.. 
. 
+175°C 
Lead Temperature 
(soldering, 
10s) 
+300°C 


Digital Input Voltages (SEL, through SEL,) 
-{).5V to +Vee +Q.7V 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERI') 
RANGE 


MPC104AP 
8·Pin Plastic DIP 
006 
-4QoC to +85°C 
MPC104AU 
80-8 
Surface Mount 
182 
-40°C to +85°C 


BURR - BROWN~ 
1E3E31 


PIN 
DESCRIPTION 


IN1.IN2 
Analog 
Input Channels 


GND 
Analog 
Input Shielding 
Grounds, 


Connect 
to System 
Ground 


SEL,. SEL, 
Channel 
Selection 
Inputs 


VOUT 
Analog Output; tracks selected 
channel 


-Vee 
Negative Supply Voltage; typical -5VDC 


+Vee 
Poshive Supply Voltage; typical +5VDC 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


BURR - BROWN® 
IElElI 
MPC506A 
MPC507A 


Single-Ended 
16-Channel/Differential 
a-Channel 
CMOS ANALOG 
MULTIPLEXERS 


• 
ANALOG 
OVERVOLTAGE 
PROTECTION: 
70Vp-p 


• 
NO CHANNEL 
INTERACTION 
DURING 
OVERVOLTAGE 


• 
BREAK-BEFORE-MAKE 
SWITCHING 


• 
ANALOG 
SIGNAL 
RANGE: 
±15V 


• 
STANDBY 
POWER: 
7.5mW typ 


• 
TRUE SECOND 
SOURCE 


The MPC506A 
is a 16-channel 
single-ended 
analog 
multiplexer, 
and the MPC507A 
is an 8-channel differ- 
ential multiplexer. 


The MPC506A 
and MPC507 A multiplexers 
have in- 
put overvoltage 
protection. Analog input voltages may 
exceed either power supply voltage without damaging 
the device or disturbing 
the signal path of other chan- 
nels. The protection circuitry assures that signal fidel- 
ity is maintained 
even 
under 
fault 
conditions 
that 


would destroy other multiplexers. 
Analog inputs can 
withstand 
70Vp-p 
signal 
levels 
and standard 
ESD 
tests. Signal sources are protected 
from short circuits 


should multiplexer 
power loss occur; each input pre- 


sents a Ikn 
resistance 
under this condition. 
Digital 
inputs 
can also sustain 
continuous 
faults up to 4V 


greater than either supply voltage. 


These 
features 
make the MPC506A 
and MPC507A 


ideal for use in systems 
where 
the analog 
signals 


originate from external equipment 
or separately 
pow- 
ered sources. 


The MPC506A 
and MPC507 A are fabricated 
with 
Burr-Brown's 
dielectrically 
isolated CMOS 
technol- 


ogy. The multiplexers 
are available 
in plastic 
DIP 


and plastic 
SOIC 
packages. 
Temperature 
range 
is 


-40/+85°C. 


1kO 


In 1 
0 
Out 


1kn 


In 2· 


Decoderl 
· 


Driver 
· 
1kn 


In 16 


Overvoltage 
Clamp and 


Signal 
Isolation 


NOTE: (1) Digital 
Input Protection. 


MPC506A 


1kn 


In 1A 
:0 
· 
lkO 
· 
In 8A 


1kO 


In 18· 
1kn 
· 
In 88 


Overvoltage 
Clamp and 


Signal 
Isolation 


BURR-BROWNe 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


MPC506A1MPC507A 


PARAMETER 
TEMP 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
CHANNEL 
CHARACTERISTICS 


V5. Analog Signal Range 
Full 
-15 
+15 
V 


RON. On Resistance(1j 
+25°C 
1.3 
1.5 
kG 


Full 
1.5 
1.8 
kG 


Is (OFF), Off Input Leakage Current 
+25°C 
0.5 
nA 


Full 
10 
nA 


10 (OFF), Off Output Leakage Current 
+25°C 
0.2 
nA 
MPC506A 
Full 
5 
nA 
MPC507A 
Full 
5 
nA 


10(OFF) with Input Overvoltage 
Applied(2) 
+25"C 
4.0 
nA 


Full 
~A 


10(ON), On Channel Leakage Current 
+25°C 
2 
nA 


MPC506A 
Full 
10 
nA 
MPC507A 
Full 
10 
! 
nA 


IOIFF Differential Off Output 
Leakage 
Current 
(MPC507A Only) 
Full 
10 
nA 


DIGITAL 
INPUT CHARACTERISTICS 


VAL' Input Low Threshold 
Full 
0.8 
V 
VAH. Input High Threshold(3) 
Full 
4.0 
V 
VAL' MOS Drive(·) 
+25°C 
0.8 
V 


V AH' 
MOS Drive(4} 
+25°C 
6.0 
V 


IA• Input Leakage Current (High or Law)(S) 
Full 
1.0 
~ 


SWITCHING 
CHARACTERISTICS 


tA, Access Time 
+25°C 
0.3 
~s 


Full 
0.6 
~s 


!oPEN. 
Break-Betora-Make 
Delay 
I 
+25°C 
25 
80 
ns 
too (EN), Enable Delay (ON) 
+25°C 
200 
ns 


Full 
500 
ns 


toFF (EN), Enable Delay (OFF) 
+25°C 
250 
ns 


Full 
500 
ns 
Settling Time (0.1 %) 
+25°C 
1.2 
~s 
(0.01%) 
+25°C 
3.5 
~s 
·OFF Isolation-(6l 
+25°C 
50 
68 
dB 


Cs (OFF), Channel Input Capacitance 
+25°C 
5 
pF 


Co (OFF), Channel Output Capacitance: 
MPC506A 
+25°C 
50 
pF 
MPC507A 
+25°C 
25 
pF 
CA. Digital Input Capacitance 
25°C 
5 
pF 


Cos, (OFF), Input to Output Capacitance 
+25°C 
0.1 
pF 


POWER REQUIREMENTS 
po. Power Dissipation 
Full 
7.5 
mW 


1+,Current Pin 1(7) 
Full 
0.7 
1.5 
mA 


1-, Current Pin 27(7) 
Full 
5 
20 
~A 


NOTES: (1) VOOT= ±10V, lOUT= -100~. 
(2) Analog overvoltage = ±33V. (3) To drive from DTL.fITl 
circuits. 1kQ pull-up resistors to +5.0V supply are recommended. 
(4) VREF 
= +10V. 
(5) Digital 
input 
leakage 
is primarily 
due to the clamp 
diodes. 
Typical 
leakage 
is less than 
1nA at 25°C. 
(6) VEN = O.8V, Rl = 1kQ, 
CL = 15pF, Vs = 7Vrms, f = 100kHz. Worst-case 
isolation occurs on channel 8 due to proximity of the output pins. (7) YEN, 
VA = OV or 4.0V. 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 
authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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L 
L 
H 
H 
10 
H 
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16 


"ON" 


CHANNEL 


A, 
A, 
Ao 
EN 
PAIR 


X 
X 
X 
L 
None 


L 
L 
L 
H 
1 


L 
L 
H 
H 
2 


L 
H 
L 
H 
3 


L 
H 
H 
H 
4 


H 
L 
L 
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5 


H 
L 
H 
H 
6 


H 
H 
L 
H 
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PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


MPC506AP 
28·Pin 
Plastic 
215 
MPC506AU 
28-Pin 
Plastic sOle 
217 
MPC507AP 
28-Pin 
Plastic 
215 


MPC507AU 
28-Pin Plastic SOIC 
217 
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Voltage between supply pins 
44V 
VREF to ground, V+ to ground 
22V 
v- to ground 
25V 


Digital input avervaltage: 


VEN• 
V A: VSUPPLY (+).. 
. 
+4V 
V SUPPLY 
(-) 
•.••.•..••• 
, .••.••.•.••.••.•..•.••. 
" .•..•.••.••.•..•.••.••.•..•.••.•..•.• 
-4V 
or 20mA, whichever occurs first. 
Analog input averveltage: 


Vs: VSUPPLY (+).. 
. 
+20V 
VSUPPlY(-) 
-20V 
Continuous current, S or 0 
20mA 


Peak current, S or 0 


(pulsed at 1ms, 10% duty cycle max) 
40mA 


Power dissipation* 
. 
. 
2.DW 


Operating temperature 
range 
-4DoC to +85°C 
Storage temperature 
range 
-65°C to +150°C 


*Derate 20.0mWJOC above TA = 70 


NOTE: (1) Absolute maximum ratings are limiting values, applied individu- 
ally, beyond which the serviceability 
of the circuit may be impaired. Func· 
tional operation under any of these conditions is not necessarily 
implied . 


•'lU~;.N. 
---- 
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TEMPERATURE 
PRODUCT 
PACKAGE 
RANGE 
DESCRIPTION 


MPC506AP 
28-Pin Plastic DIP 
-40°C 
to +85°C 
16-Channel 


Single-Ended 


MPC506AU 
28-Pin Plastic SOIC 
-40'C 
to +85'C 
16-Channel 
Single-Ended 


MPC507AP 
28-Pin Plastic DI P 
-40°C 
to +85°C 
8-Channel 
Differential 


MPC507AU 
28-Pin Plastic SOIC 
-40'C 
to +85'C 
8-Channel 
Differential 


BURR - BROWN® 
IElElI 
MPC508A 
MPC509A 


Single-Ended 
8-Channel/Differential 
4-Channel 
CMOS ANALOG 
MULTIPLEXERS 


• 
ANALOG 
OVERVOLTAGE 
PROTECTION: 
70Vp-p 


• 
NO CHANNEL 
INTERACTION 
DURING 
OVERVOLTAGE 


• 
BREAK-BEFORE-MAKE 
SWITCHING 


• 
ANALOG 
SIGNAL 
RANGE: 
±15V 


• 
STANDBY 
POWER: 
7.5mW typ 


• 
TRUE SECOND 
SOURCE 


The MPC508A 
is an 8-channel 
single-ended 
analog 


multiplexer and the MPC509A is a 4-channel differen- 
tial multiplexer. 


The MPC508A 
and MPC509A 
multiplexers 
have in- 
put overvoltage 
protection. Analog input voltages may 
exceed either power supply voltage without damaging 
the device or disturbing the signal path of other chan- 
nels. The protection circuitry assures that signal fidel- 
ity is maintained 
even 
under 
fault conditions 
that 
would destroy other multiplexers. 
Analog inputs can 


withstand 
70Vp-p 
signal 
levels 
and standard 
ESD 


tests. Signal sources are protected 
from short circuits 
should multiplexer 
power loss occur; each input pre- 
sents a IkQ resistance 
under this condition. 
Digital 
inputs can also sustain 
continuous 
faults up to 4V 
greater than either supply voltage. 


These 
features 
make the MPC508A 
and MPC509A 


ideal 
for use in systems 
where 
the analog 
signals 
originate from external equipment 
or separately pow- 
ered sources. 


The MPC508A 
and MPC509A 
are fabricated 
with 


Burr-Brown's 
dielectrically 
isolated CMOS 
technol- 
ogy. The multiplexers 
are available in plastic DIP and 
plastic SOIC packages. Temperature 
range is --40°C to 


+85°C. 


Overvoltage 
Clamp and 
Signal 
Isolation 


In 18.. 
In48 


Overvoltage 
Clamp and 


Signal 
Isolation 
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SPECIFICATIONS 


MPC508A1509A 


PARAMETER 
TEMP 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
CHANNEL 
CHARACTERISTICS 


Vs, Analog Signal Range 
Full 
-15 
+15 
V 


RON, On Resistance(1) 
+25°C 
1.3 
1.5 
kQ 


Full 
1.5 
1.8 
kQ 


Is (OFF), Off Input Leakage Current 
I 
+25°C 
0.5 
nA 


Full 
10 
nA 


10(OFF), Off Oulput Leakage Current 
+25°C 
0.2 
nA 
MPC508A 
i 
Full 
I 
5 
nA 
MPC509A 
Full 
5 
nA 


10 (OFF) with Inpul Overvoltage 
Applied!') 
+25°C 
4.0 
nA 


~ 
Full 
~A 


10(ON), On Channel Leakage Current 
i 


+25°C 
2 
nA 
MPC508A 
Full 


" 


10 
nA 
MPC509A 
Full 
10 
nA 


IOIFF Differential Off Output Leakage Current 


(MPC509A Only) 
Full 
10 
nA 


DIGITAL 
INPUT CHARACTERISTICS 
VAL' Input Low Threshold 
Drive 
Full 
0.8 
V 


VAH. Input High Threshold(3) 
Full 
4.0 
V 


IA• Input Leakage Current (High or Law)(4) 
Full 
1.0 
~A 


SWITCHING 
CHARACTERISTICS 


tA, Access Time 
+25°C 
0.5 
~s 


Full 
0.6 
~s 
loPEN' Break-Before-Make 
Delay 
+25°C 
25 
80 
ns 


ioN (EN), Enable Delay (ON) 
+25°C 
200 
ns 


Full 
500 
ns 


IoFF (EN), Enable Delay (OFF) 


" 


+25°C 
250 
ns 


Full 
500 
ns 
Settling Time (0.1%) 
+25°C 
1.2 
~s 
(0.01%) 
+25°C 
3.5 
~s 


"OFF Isolation 


M(5) 
+25°C 
50 
68 
dB 
Cs (OFF), Channel Input Capacitance 
+25°C 
5 
pF 


Co (OFF), Channel Output Capacitance: 
MPC508A 
+25°C 
25 
pF 


MPC509A 
+25°C 
12 
pF 


CA, Digital Input Capacitance 
25°C 
5 
pF 


Gos (OFF), Input to Output Capacitance 
+25°C 
0.1 
pF 


POWER REQUIREMENTS 
Po, Power Dissipation 
Full 
7.5 
mW 


1+, Current 
Pin 
1(6) 
Full 
0.7 
1.5 
mA 


1-, Current Pin 27(6) 
Full 
5 
20 
~A 


NOTES; (1) VOUT= ±10V, lOUT= -100~A. 
(2) Analog overvoltage = ±33V. (3) To drive lrom DTUTTL circuits. 1kil pull-up resistors to +5.OV supply are recommended. 
(4) Digital input leakage is primarily due to the clamp diodes. Typical leakage is less than 1nA at 25°C. (5) VEN = o.BV, RL = 1kil, CL = 15pF, Vs = 7Vrms, 1= 100kHz. 
Worst-case 
isolation occurs on channel 4 due to proximity 
01 the output pins. (6) VEN, VA = OV or 4.0V. 


The information 
provided 
herein is believed to be reliable; 
however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not 


authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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MPC508A (Plaslic) 


TRUTH TABLES 


MPC508A 
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EN 
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H 
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Voltage 
between 
supply pins. 
. 
44V 
V+ to ground 
22V 
v- to ground. 
.. 
25V 
Digital input overvoltage 
VEN, 
VA: 


VSUPPLY(+) . 
VSUPPlY (-) .. 
or 20mA, whichever 
occurs first. 


Analog input overvoltage 
Vs: 


VSUPPLY(+) . 
VSUPPLY(-) .. 


Continuous 
current, S or 0 . 


Peak current, S or 0 


(pulsed at 1ms, 10% duty cycle max) . 
.. 
40mA 


Power dissipation(2).. 
. 
1.28W 
Operating 
temperature 
range 
-40°C 
to +85°C 
Storage temperature 
range 
-65°C 
to +150°C 


.. 
+20V 


. 
-20V 


.. 
20mA 


NOTE: 
(1) Absolute maximum 
ratings are limiting values, applied individu· 
ally, beyond which the serviceability 
of the circuit may be impaired. 
Func· 


tional operation 
under any of these conditions is not necessarily 
implied. 
(2) Derate 
1 28mWJOC 
abov9 
TA _ 
+70°C. 


Top View 


Ao 
16 
A, 


En 
15 
Ground 


-VSUPPLY 
3 
14 
+VSUPPlY 


In 1A 
13 
In lB 


In2A 
5 
12 
In2B 


In 3A 
11 
In 3B 


In4A 
10 
In4B 


Out A 
OutB 


MPC509 A (Plaslic) 
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A, 
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H 
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H 
L 
H 
3 


H 
H 
H 
4 


TEMPERATURE 
PRODUCT 
PACKAGE 
RANGE 
DESCRIPTION 


MPC508AP 
16-Pin Plastic DIP 
-40"C 
to +85"C 
8·Channel 
Single-Ended 


MPC508AU 
16-Pin Plastic SOIC 
-40"C 
to +85"C 
8-Channel 


Single·Ended 


MPC509AP 
16·Pin Plastic 01P 
-40"C 
to +85"C 
4·Channel 
Differential 


MPC509AU 
16-Pin Plastic SOIC 
-40°C 
to +85°C 
4-Channel 
Differential 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


MPC508l509AP 
16·Pin Plastic DIP 
180 
MPC508l509AU 
16-Pin Plastic SOIC 
211 
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6 SampleIHold Amplifiers 


Sample/hold amplifiers are a key part of an AID 
conversion solution. While many new AID con- 
verters have a self-contained sample/hold on the 
AID chip, sample/hold amplifiers play a role in 
specialized applications such as multiple channel 
simultaneous sampling, and ultra-high speed sam- 
pling and multichannel output applications. 


BURR-BROWN_ 
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Use of a sample/hold increases the sampling band- 
width of an analog-to-digital converter by up to 
four orders of magnitude, while insuring that an 
accurate value of the signal to be converter is 
captured at a specific instant in time. 


Sample/Hold Amplifiers 


SAMPLE/HOLD 
AMPLIFIERS 
(Acquisition Time, max) 


12-BIT 
SHC605 
(O.35~s) 
SHC804 
(O.35~s) 
SHC803 
(O.35~s) 
SHC5320 (15~s) 
SHC298 
(10~s) 


14-BIT 
SHC76 
(6~s) 


WIDE-BAND 
SHC615 
(15ns) 
SHC804 
(O.35~s) 
SHC605 
(O.03~s) 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENi 


SAMPLE/HOLD 
CIRCUITS 


~ 


~'~ 
Small 
Acq 
Gain 
Offset 
Charge 
Signal 
Time 
Droop 
Input 
m ~ 
Error 
Error 
Offset 
Bandwidth 
to 0.01% 
Rate 
Temp 
Range 
lU ~ Product 
(%) 
(mV) 
(mV) 
(MHz)(typ) 
(llS max) 
lI!V/llS) 
Range(') 
(Vp-p) 
Pkg(2) 
Description 


• SHC76 
±0.02 
±3 
±6 typ 
1.5 
3 
±1 
Ind, Com, Mil 
20 
HMD 
Fast, High Accuracy 
SHC298 
±0.01 
±7 
±25 max 
0.125 
10 
±100,000 
Com,lnd 
23 
PDIP, MC, SOIC 
Lowest Cost IndustryStd 
SHC605 
±0.1 
±5 
±20 
200 
0.02· 
±8000 
Ext 
4.0 
16-p SOIC 
Low Cost 
SHC615 
0.1(3) 
8 (typ) 
750 
15ns(3) 
±33,000(3) 
Xlind 
2 
PDIP, SOIC 
Wideband DC RestorationCir 
SHC803 
±0.1 
±3 
±10 
16 
0.35 
±5 
Ind 
20 
HMD 
High Speed with Buffer 
SHC804 
±0.1 
±3 
±5 
16 
0.35 
±5 
Ind 
20 
HMD 
High Speed 
SKC5320 
NA 
±0.5 
±1 typ 
2 
1.5 
±0.5 
Com, Mil 
20 
HCD, PDIP, SOIC 
Low Cost, Fast Industry Std 


NOTES: (1) Temperature Range: Com = O'C to +70'C, Ind = -25'C 
to +85'C, 
Mil = -55'C 
to +l25'C, 
Ext = -40'C 
to +85'C. (2) MC = Metal Can. PDIP = Plastic DIP, HCD = Hermetic Ceramic DIP, CD = Ceramic DIP, HMD = Hermetic 


Metal DIP, SOIC = Surtace Mount Package. (3) With 27pF external hold capacitor. 


• DENOTES TYPICAL 


BOLD DENOTES NEW PRODUCT 


BOLO, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


BURR 
- BROWN® 


IElElI 
SHC298 
SHC298A 


Monolithic 
SAMPLE/HOLD 
AMPLIFIER 


• 
12-BIT THROUGHPUT 
ACCURACY 


• 
LESS THAN 10~s ACQUISITION 
TIME 


• 
WIDEBAND 
NOISE LESS THAN 20~Vrms 


• 
RELIABLE 
MONOLITHIC 
CONSTRUCTION 


• 
1010Q INPUT RESISTANCE 


• 
TIL-CMOS-COMPATIBLE 
LOGIC INPUT 


Offset Adjust 


~------------------------ 
30kn 


,,,,, 
:6,,,,,, 
, 
' 
, 
' 
, 
' 
_______________________________ 
1 


The 
SHC298 
and SHC298A 
are high-performance 
monolithic 
samplelhold 
amplifiers 
featuring 
high DC 
accuracy with fast acquisition 
times and a low droop 
rate. Dynamic performance 
and holding performance 
can be optimized with proper selection of the external 
holding capacitor. 
With a lOOOpF holding capacitor, 
l2-bit accuracy can be achieved with a 61ls acquisition 
time. Droop rates less than 5m V/min are possible with 
a IIlF holding capacitor. 


These samplelholds 
will operate over a wide supply 
voltage ranging 
from ±5V to ±18V 
with very little 
change in performance. 
A separate Offset Adjust pin 
is used to adjust the offset in either the Sample on the 
Hold modes. The fully differential 
logic inputs have 
low input current, and are compatible 
with TTL, 5V 
CMOS, and CMOS logic families. 


The SHC298AM 
is available in a hermetically 
sealed 
8-pin TO-99 package and is specified over a tempera- 
ture range from -25°C 
to +85°C. The SHC298JP 
and 
SHC298JU 
are 8-pin plastic DIP and SOIC packaged 
parts specified over O°C to +70°C. 


The SHC298AJP, 
specified 
over O°C to +70°C, 
is 
available in an 8-pin plastic DIP. The SHC298A grade 
features improved gain and offset error, improved drif! 
over temperature, 
and faster acquisition 
time. 


The SHC298 family is a price-performance 
bargain. It 
is well suited for use with several l2-bit AID convert- 
ers 
in data 
acquisition 
systems, 
data 
distribution 
systems, 
and analog delay circuits. 
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SPECIFICATIONS 


SHC298AM, 
JP, JU 
SHC298AJP 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ANALOG 
INPUT 
Resistance 
1010 
* 
n 
Bias Current(1) 
10 
50 
* 


25 
nA 


DIGITAL 
INPUT 
Pin 7 
PinS 
Circuit State 


Mode Control Truth Table 
OV 
+2.4V 
Sample (Track) 


OV 
+0.8V 
Hold 
+2.4V 
+2.8V 
Hold 
+0.8V 
+2.8V 
Sample (Track) 


Mode Control and Mode Control Reference Input Current 
10 
~A 
Differential Logic Threshold 
0.8 
1.4 
2.4 
V 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
(+25°C) 
Gain 
+1 
* 
VN 
Gain Error 
±0.004 
±0.010 
±0.001 
±C.005 
% 


Input Voltage Offset (adjust to zero)ll) 
±2 
±7 
±1 
±2 
mV 
Droop Rate(1) 
±30 
* 


~V/ms 
Power Supply Rejection 
±25 
±100 
* 
* 


~VN 


ACCURACY 
DRIFT 


Gain Drift 
3 
4 
1 
2 
ppml°C 
Input Offset Drift 
15 
70 
* 


25 
~V/"C 
Droop Rate at TJ = +85°C 
10 
* 


mV!ms 


DYNAMIC CHARACTERISTICS 
Aperture Time: 
Negative Input Step 
200 
* 
ns 


Positive Input Step 
150 
<- 
ns 
Acquisition Time (C = 1000pF): to ±O.1%. lQV Step 
5 
4 
6 
~s 
SampleIHold 
Transient: Peak Amplitude 
160 
* 
mV 
Settling to 1mV 
1 
* 


~s 
Feedthrough 
(Response to 10V Input Step) 
±C.007 
±0.004 
%of20V 


OUTPUT 


ANALOG 
OUTPUT 


Voltage Range 
±11.5 
* 
V 
Current Range 
±2 
* 
mA 
Impedance 
(in Hold Mode) 
0.5 
4 
*" 
*" 
n 


POWER SUPPLY 
Rate Voltage 
15 
* 


VDC 
Range 
±5 
±18 
* 


>.: 
VDC 
Current<1) 
±4.5 
±6.5 
* 
* 


mA 
* Same as specifications 
for SHC298AM, 
JP, JU. 
NOTES: (1) These parameters guaranteed 
over a supply voltage range of ±5V to = ±18V. (2) Charge offset is sensitive to stray capacitive coupling between input 
logic signals and the hold capacitor. 
1pF, for instance, will create an additional 
O.5mV step with a 5V logic swing and a O.01IlF hold capacitor. 
Magnitude 
of the 
charge offset is inversely proportional to hold capacitor value. 
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Top 
View 
TO-99 
Top 
View 
Plastic 
DIP/Small 
Outline 


Tab 


Mode 
Control 


Input 


Offset 
Mode 
Control 
Adjust 
Reference 
-;;; 
::>'0«a; 
Analog 
6 
Hold 
Capacitor 
~ 
Input 
0 


Supply Voltage 
±18V 


Power 
Dissipation 
(Package 
Limitation) 
500mV 


Junction 
Temperature, 
TJ 
MAX 


AM.. 
. 
125°C 
JP. JU . 
. 
100°C 


Operating 
Temperature 
Range 
-25°C 
to +85°C 


Storage 
Temperature 
Range 
-65°C 
to +150°C 


Input 
Voltage.. 
. 
Equal 
to Supply 
Voltage 


Logic-to-Logic 
Reference 
Differential 
Voltage(1) 
. 
+7V, 
-30V 


Output 
Short 
Circuit 
Duration 
Indefinite 


Hold 
Capacitor 
Short 
Circuit 
Duration.. 
. 
10s 


Lead 
Temperature 
(soldering, 
1Os) 
300°C 


NOTE: 
(1) Although 
the differential 
voltage 
may 
not exceed 
the limits given, 


the 
common-mode 
voltage 
on the 
logic 
pins 
may 
be 
equal 
to the 
supply 


voltages 
without 
causing 
damage 
to the circuit. 
For proper 
logic operation, 


however, 
one of the logic pins must 
always 
be at least 
2V below the positive 


supply 
and 
3V 
above 
the 
negative 
supply. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


SHC298AM 
TO-99 
001 
-25°C 
to +85°C 
SHC298JP 
a-Pin 
Plastic 
DIP 
006 
DoC 10+70°C 
SHC298JU 
8-Lead SOIC 
182 
DoC 10+70°C 
SHC298AJP 
8-Pin 
Plastic 
DIP 
006 
O°C 
to +70°C 


A 
ELECTROSTATIC 
Jl7.6a. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision 
integrated circuits may 


be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


The 
information 
provided 
herein 
is believed 
to 
be 
reliable; 
however, 
BURR-BROWN 
assumes 
no 
responsibility 
for 
inaccuracies 
or 
omissions. 
BURR-BROWN 


assumes 
no responsibility 
for the 
use of this 
information, 
and 
all use of such 
information 
shall 
be entirely 
at the 
user's 
own 
risk. 
Prices 
and 
specifications 
are 
subject 


to change 
without 
notice. 
No 
patent 
rights 
or licenses 
to any 
of the 
circuits 
described 
herein 
are 
implied 
or granted 
to any 
third 
party. 
BURR-BROWN 
does 
not 


authorize 
or warrant 
any 
BURR-BROWN 
product 
for 
use 
in life support 
devices 
and/or 
systems. 
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DEMO BOARD 
AVAILABLE 
See Appendix A 


High-Speed Operational 
TRACK-AND-HOLD AMPLIFIER 


• 
VERY GOOD SPURIOUS 
FREE DYNAMIC 
RANGE: 
90dB 
at 1MHz FIN and 20MSPS 
86dB 
at 2MHz FIN and 20MSPS 
77dB 
at 5MHz FIN and 20MSPS 


• 
LOW ACQUISITION 
TIME: 
30n5 to 0.01% 


• 
LOW DROOP 
RATE: 
8mV/Ils 
max TMINto 
TMAX 


• 
LOW POWER 
CONSUMPTION: 
335mW 


• 
EXTREMELY 
VERSATILE 
ARCHITECTURE: 
Noninverting, 
Inverting, 
and 
Differential 
Gains 


• 
LOGIC 
FLEXIBILITY: 
TTL and ECL 
Compatible 


• 
SMALL 
PACKAGE: 
SO-16 


• 
EXTENDED 
TEMPERATURE 
SPECS: 


-40°C 
to +85°C 


• 
AID CONVERTER 
FRONT 
ENDS 


• 
MULTIPLE 
CHANNEL 
SIMULTANEOUS 
SAMPLING 


• 
IMPROVING 
FLASH 
ADC PERFORMANCE 


• 
PEAK 
DETECTORS 


• 
DAC DEGLITCHING 


The SHC605 
is a monolithic 
high-speed, 
high accu- 
racy track-and-hold 
amplifier. It combines fast acqui- 
sition and low distortion 
to provide a complete 
solu- 


tion for a wide range of sampling applications. 
Its new 
proprietary closed-loop 
architecture 
provides a single- 
chip solution to many data acquisition 
problems 
for- 


merly requiring 
more than one device. Noninverting, 


inverting, and differential 
gain configurations 
are easy 
to apply with the SHC605. 
An on-board 
logic refer- 
ence circuit makes the SHC605 compatible 
with both 


single-ended 
and differential 
ECL or TIL 
cloc~, in- 


puts. An internal 
track-mode 
lockout 
circuit 
allows 
edge-triggered 
operation 
in data acquisition 
systems. 
The SHC605 
is available 
in a SO-16 surface-mount 
package 
specified 
for the -40C 
to +85C industrial 


temperature 
range. 


Hold 
lock 


T~~~hl 
Lock 
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SPECIFICATIONS 


ELECTRICAL 


At T. = +25°C, ±Vs = ±5V, G = +1VN, 
RL = won, 
CL = 5pF, and ECl 
Hold/Hold Inputs, unless otherwise 
noted. 


SHC605AU 


PARAMETER 
CONDITION 
TEMP RANGE 
MIN 
TYP 
MAX 
UNITS 


DC INPUT PARAMETERS 
Offset Voltage 
Full 
±1 
H.5 
mV 


Power Supply Rejection 
Vs = ±4.5 to ±5.5V 
+25°C 
50 
85 
dB 


Input Bias Current 
VCM = OV 
Full 
15 
50 
~A 
Input Offset Current 
VCM = OV 
Full 
±0.2 
±5 
~ 
Common-Mode 
Input Range 
Full 
±2.0 
±2.5 
V 


Common-Mode 
Rejection 
VCM = ±2VDC 
Full 
80 
dB 
Differential 
Input Impedance 
Full 
13111 
knllpF 


Common-Mode 
Input Impedance 
Full 
2111 
MnllpF 


Open-loop 
Voltage Gain 
Vo = ±2V, RL = won 
+25°C 
100 
dB 


OUTPUT 
Vollage Output 
RL = 50n 
Full 
±2.0 
±2.5 
V 


Current Output 
+25°C 
±40 
±OO 
mA 


Full 
±40 
±OO 
mA 
Short Circuit Current 
Full 
±140 
mA 
Output Resistance, 
Closed-Loop: 
Track-Mode 
DC 
Full 
0.0001 
n 


Hold-Mode 
DC 
Full 
0.01 
n 


DIGtTAl 
INPUTs/OUTPUTS 
TIL 
Input Levels(l) 
Hold Input Only 


VOL 
logic 
"lO" 
Full 
0 
+1.0 
V 
V,H 
logic 
"HI" 
Full 
+2.0 
+5.0 
V 
Single-Ended 
EeL Input Levels 
(2) 
Hold/Hold and Lock/lock 
Inputs 


VOL 
logic 
"lO" 
Full 
-1.80 
-1.45 
V 
V,H 
logic 
"HI" 
Full 
-1.05 
-0.80 
V 
Common-Mode 
Input Voltages 
HoldIHold 
Full 
-3 
+5 
V 


lock/lock 
Full 
-Vs 
+3 
V 


Differential 
Input Voltages 
HoldIHold and Lock/Lock 
Inputs 
Full 
0.2 
5.0 
V 


Digital Input Currents 


IlL' Lock/lock 
Inputs Only 
ECl 
logic 
"lO", 
VOL= 
-1.50V 
Full 
5 
~ 


IlL' Hold/Hold 
Inputs Only 
ECl 
or TTl 
logic 
"lO" 
Full 
-100 
~ 
IIH' Lock/lock 
Inputs Only 
logic 
"HI", V,H = 
-1.0V 
Full 
50 
~ 


I'H' 
Hold/Hold 
Inputs Only 
Full 
-10 
~A 


Threshold 
Voltage Output(3) 


TTLI') 
Full 
1.1 
1.5 
1.9 
V 


ECLlS) 
-Vs = -5.2V 
Full 
-1.40 
-1.10 
V 


TRACK·MODE 
RESPONSE 


Closed-Loop 
Bandwidth 
Gain = +1VN 
+25°C 
100 
200 
MHz 
Gain = +2VN 
+25°C 
75 
MHz 
Gain = +5VN 
+25°C 
20 
MHz 
Gain = +10VN 
+25°C 
10 
MHz 


Full Power Response 
±1V Input, -3dB 
Output 
Full 
32 
MHz 
Slew Rate(6) 
G = +1, 2V Step 
+25°C 
140 
200 
VI~ 


Full 
120 
200 
VI~ 
Acquisition 
Time to 1%(7) 
2V Step 
Full 
15 
25 
ns 
0.1% 
2V Step 
Full 
23 
35 
ns 
0.012% 
2V Step 
Full 
30 
45 
ns 
0.012% 
4V Step 
Full 
40 
50 
ns 
Input Voltage Noise 
1MHz to 100MHz 
2.5 
nV,JHz 


Input Bias Current Noise 
lMHz 
to 100MHz 
2.5 
pAl,JHz 


Differential 
Gain 
3.58MHz, 
Vo = 0 to 0.7Vp-p 
0.005 
% 


Differential 
Phase 
3.58MHz, 
Vo = 0 to 0.7Vp-p 
0.005 
Degrees 
Spurious 
Free Dynamic 
Range 
(5MHz) 
Vo = ±lV 
83 
dBc 
(10MHz) 
Vo = ±1V 
73 
dBc 


NOTE: (1) Select (Pin 10) connected to +V, forTTl 
threshold voltage on Pin 11. (2) Select (Pin 10) connected to -V, for ECl threshold voltage on Pin 11. (3) Output 
voltage on pin 11. (4) Pin 10 (Select) connected to +Vs' (5) Pin 10 (Select) connected to -vs. (6) Slew rate is rate of change from 10% to 90% of a 2V output step. 
(7) Acquisition 
time includes hold-to-track 
delay switch time. (8) Hold noise is proportional 
to the time in the hold mode. For example, if the hold time is 25ns, the 
accumulated 
noise is 10~Vrms. (9) This is the maximum length of time the SHC605 can remain in the hold mode and still maintain a linear droop rate. (10) Select 
(Pin 10) connected 
to +Vs' 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 


assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 
(CO NT) 


ELECTRICAL 


SHC605AU 


PARAMETER 
CONDITION 
TEMP RANGE 
MIN 
TYP 
MAX 
UNITS 


TRACK-TO-HOlD 
SWITCHING 
V" 
= OV 


Aperture 
Delay 
Full 
1.7 
ns 
Aperture Jitter 
Full 
2.4 
ps rms 


Pedestal Offset 
+25°C 
±5 
±20 
mV 
over Temperature 
Full 
±5 
±25 
mV 


Transient 
Amplitude 
Full 
±5 
mV 
Settling Time to 1mV 
Full 
8 
15 
ns 


100~V 
Full 
15 
ns 


HOLD-MODE 
RESPONSE 


Spurious 
Free Dynamic Range 
(IMHz,20MSPS) 
Vo = ±IV 
Full 
78 
90 
dBc 
(2MHz, 20MSPS) 
Vo = ±1V 
Full 
74 
86 
dBc 
(5MHz, 20MSPS) 
Vo = ±1V 
Full 
65 
77 
dBc 
(10MHz,20MSPS) 
Vo = ±1V 
+25·C 
60 
dBc 
(10MHz,20MSPS) 
Vo = ±0.5 
+25°C 
72 
dBc 


Hold Noise(8) 
400xtH 
VIs rms 


Droop Rate 
Full 
±1 
±8 
mV/~ 


Hold Time(9) 
Full 
2 
~ 


Feedthrough 
Rejection (20M Hz) 
+25°C 
85 
dB 


POWER SUPPLY 
Specified Operating 
Voltage 
Full 
±4.50 
±5 
±5.50 
V 


Positive Supply Current<'01 
Full 
34 
39 
mA 
Negative 
Supply Current(10) 
Full 
33 
39 
mA 


Total Power Dissipation 
Full 
335 
390 
mW 


TEMPERATURE 
RANGE 


Specification 
Ambient 
Full 
-40 
+85 
·C 
Storage 
-55 
+150 
·C 


Thermal 
Resistance, 
8JA 
Full 
100 
·CIW 


NOTE: (1) Select (Pin 10) connected 
to +Vs for TTl 
threshold 
volfage on Pin 11. (2) Select (Pin 10) connected 
to -Vs for ECl 
threshold 
voltage on Pin 11. (3) 
en 


Output voltage on pin 11. (4) Pin 10 (Select) connected 
to +Vs- (5) Pin 10 (Select) connected 
to -Vs- (6) Slew rate is rate 01 change from 10% to 90% of a 2V 
c:: 


output step. (7) Acquisition 
time includes hold-to·track 
delay switch time. (8) Hold noise is proportional 
to the time in the hold mode. For example, if the hold time 
W 


is 25ns, the accumulated 
noise is 1~Vrms. 
(9) This is the maximum length of time the SHC605 can remain in the hold mode and stilt maintain a linear droop rate. 
(10) Select (Pin 10) connected 
to +Vs· 
LL. 
::::ic. 
:E 
<C 
C 
..Jo 
::I: 
W 
..J 
C. 
:E 
<Cen 
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PIN DESCRIPTION 


U Package 
SO-16 


+In 
• 
16 
-Vs 


+Vs 


+Vs 


DGND 


AGND 


AGND 


AGND 


-In 
VOUT 


Supply.. 
. 
HVDC 


Input Voltage Range.. 
. 
±5V 


Differential 
Input 
Voltage. 
.. ±S.5V 
(between 
+10 and 
-In 
inputs) 


Storage Temperature Range.. 
. 
-40°C to +125°C 


Lead Temperature (soldering, sOle 3s) . 
. 
+260°C 
Output Short Circuit to Ground (+25°C).. 
...... Continuous to Ground 
Junction Temperture (Tj) 
• 
. 
+175°C 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER<'I 
RANGE 


SHC605AU 
80·16 
Surface·Mount 
265 
-40"C 
to +85"C 


PIN # 
SYMBOL 
DESCRIPTION 


1 
+In 
Non-Inverting 
Input 
2 
+Vs 
+5V Supply 
3 
+Vs 
+5V Supply 
4 
DGND 
Digital Ground 


5 
AGND 
Analog 
Ground 


6 
AGND 
Analog 
Ground 
7 
AGND 
Analog 
Ground 
8 
-In 
Inverting 
Input 


9 
Your 
Output Voltage 
10 
Select 
+5V Selects TTl; 
-5V Selects ECl 
11 
ThreshIHold 
Logic threshold 
for single-ended 


operation 
or complement 
Hold input for 


differential 
operation 
12 
Hold 
True Hold input 
13 
lock 
Complement 
lock 
Input 
14 
lock 
True Lock input; Locks SHC605 in 


Hold-mode 
regardless of Hold/Hold 
Inputs 


15 
-Vs 
-5V 
Supply 
16 
-Vs 
-5V 
Supply 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 
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Wide-Bandwidth, 


DC RESTORATION 
CIRCUIT 


• 
PROPAGATION 
DELAY: 2.2n8 


• 
BANDWIDTH: 
OTA: 750MHz 
Comparator: 
280MHz 


• 
LOW INPUT BIAS CURRENT: -o.3~A 


• 
SAMPLE/HOLD 
SWITCHING 
TRANSIENTS: 
+1/-7mV 


• 
SAMPLE/HOLD 
FEEDTHROUGH 
REJECTION: 
100dB 


• 
CHARGE 
INJECTION: 
40fC 


• 
HOLD COMMAND 
DELAY TIME: 3.8n8 


• 
TTUCMOS 
HOLD CONTROL 


The SHC615 
is a complete 
subsystem 
for very fast 
and precise DC restoration, 
offset clamping, 
and low 
frequency hum suppression 
of wideband amplifiers or 
buffers. 
Designed 
to stabilize 
the 
performance 
of 
video signals, 
it can also be used as a sample/hold 
amplifier, 
high-speed 
integrator, 
or peak detector for 
nanosecond 
pulses. 
A 
wideband 
Operational 


Transconductance 
Amplifier 
(OTA) with a high-im- 


pedance cascode current source output and fast sam- 
pling comparator 
set a new standard 
for high-speed 
applications. 
Both can be used as stand-alone 
circuits 
or combined 
to form a more complex signal process- 
ing stage. The self-biased, 
bipolar OTA can be viewed 
as an ideal voltage-controlled 
current 
source and is 


• 
BROADCAST/HDTV 
EQUIPMENT 


• 
TELECOMMUNICATIONS 
EQUIPMENT 


• 
HIGH-SPEED 
DATA ACQUISITION 


• 
CAD MONITORS/CCD 
IMAGE 
PROCESSING 


• 
NANO SECOND PULSE INTEGRATOR! 
PEAK DETECTORS 


• 
PULSE CODE MODULATOR/ 
DEMODULATOR 


• 
COMPLETE 
VIDEO DC LEVEL 
RESTORATION 


• 
SAMPLE/HOLD 
AMPLIFIER 


optimized 
for low input bias current. 
The sampling 
comparator 
has two identical 
high-impedance 
inputs 
and a current source output optimized 
for low output 
bias current and offset voltage; it can be controlled 
by 
a TTL-compatible 
switching 
stage 
within 
a few 
nanoseconds. 
The transconductance 
of the OT A and 
sampling 
comparator 
can be adjusted 
by an external 
resistor, 
allowing 
bandwidth, 
quiescent 
current, 
and 
gain tradeoffs 
to be optimized. 


The SHC615 is available in SO-14 surface mount and 
14-pin 
plastic 
DIPs, 
and is specified 
over the ex- 
tended temperature 
range of -40°C 
to +85°C. 


, 
' 
, 
. 


: 
Biasing 
; 


, 
.J 
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DC SPECIFICATIONS 


SHC615AP, 
AU 
I 


PARAMETER 
CONOITIONS 
MIN 
TYP 
MAX 
UNITS 


OFFSET VOLTAGE, 
V. at V. = 0 
Initial 
8 
±40 
mV 


vs Temperature 
40 
~VloC 
vs Supply (tracking) 
Vee = ±4.5V to ±5.5V 
50 
55 
dB 


B·INPUT BIAS CURRENT 
Initial 
-0.3 
±C.9 
~A 
liS Temperature 
1 
nArC 


C·OUTPUT 
BIAS CURRENT, 
Ie at V. = 0 
Initial 
-200 
-77 
+100 
~A 


B-INPUT IMPEOANCE 
4.4 
MQ 


INPUT NOISE 
Voltage Noise Density, B-to-E 
fOUT = 100kHz to 100MHz 
2.2 
nVl-IHZ 


Voltage Noise Density, B-to-C 
fOUT = 100kHz to looMHz 
4.5 
nVlrHZ 


INPUT VOLTAGE 
RANGE 
±3.4 
V 


OUTPUT 
Output Voltage Compliance 
±3.2 
V 


C-Current Output 
±18 
±20 
mA 


E-Current Output 
±18 
±20 
mA 
C-Output Impedance 
0.5 
MQ 


E-Output Impedance 
12 
Q 
Open-Loop 
Gain 
96 
dB 


TRANSCONDUCTANCE 
Small Signal, <200mV 
70 
mAN 


The information 
provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility 
for inaccuracies 
or omissions. 
BURA-BROWN 


assumes no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are 
subject to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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DC SPECIFICATIONS 
(CO NT) 


I 
SHC615AP. 
AU 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


COMPARATOR 


INPUT BIAS CURRENT 
Initial 
1.0 
±5 
i1A 


vs Temperature 
-2.3 
nArC 


C-OUTPUT 
BIAS CURRENT 
Initial 
±10 
±50 
~A 


V$ Temperature 
±13 
nAl'C 


INPUT IMPEDANCE 
Input Impedance 
0.2 
Mn 


INPUT NOISE 
Voltage Noise Density 
lOUT = 100kHz to l00MHz 
5 
nVl,.IHz 


INPUT VOLTAGE 
RANGE 


Input Voltage Range 
±3.0 
V 


Common-Mode 
Input Range 
±3.2 
V 


OUTPUT 
Output Voltage Compliance 
±3.5 
V 
C-Current Output 
±2.5 
±3.2 
mA 
C-Output Impedance 
620112 
knll 
pF 
Open-Loop 
Gain 
83 
dB 


TRANSCONDUCTANCE 
Transconductance 
22 
mAIV 


HOLD CONTROL 
Logic 1 Voltage 
+2 
+Vcc +0.6 
V 
Logic 0 Voltage 
0 
0.8 
V 
Logic 1 Current 
V Hold Control = 5.0V 
1 
~A 
Logic 0 Current 
V Hold Control = 0.8V 
0.05 
i1A 


TRANSFER 
CHARACTERISTICS 
Charge Injection 
Track-To-Hofd 
40 
IC 
Feedthrough 
Rejection 
Hold Mode 
-100 
dB 


COMPLETE 
SHC615 


POWER SUPPLY 
Rated Voltage 
±5 
V 
Derated Performance 
±4.5 
±5.5 
V 
Quiescent Current 
Ro= 300n 
±12 
±15 
±18 
mA 
Quiescent Current Range 
Programmable 
(Useful Range) 
±3to±36 
mA 


TEMPERATURE 
RANGE 


Operating 
-40 
+85 
'C 
Storage 
-40 
+125 
'C 


BURR-BROWN_ 
IElElI 
Burr-Brown Ie Data Book 


I 
I 
SHC615AP, 
AU 
I 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


FREQUENCY 
DOMAIN 


OTA 


LARGE-SIGNAL 
BANDWIDTH 
Voor = 5.0Vp-p 
430 
MHz 
(-3dB), 
(B-to-E) 
Voor = 2.8Vp-p 
540 
MHz 


VOlJT 
= 1.4Vp-p 
620 
MHz 


SMALL·SIGNAL 
BANDWIDTH 
B-TO-E 
VOUT 
= 0.2Vp-p 
520 
MHz 


DIFFERENTIAL 
GAIN (B·TO·E) 
f = 4.43MHz, VOUT 
= 0.7Vp-p, 


Rl = 150n 
1.8 
% 


Rl = 500n 
0.1 
% 


DIFFERENTIAL 
PHASE 
1= 4.43MHz, Vour = 0.7Vp-p, 


Rl = 150n 
0.07 
. 


(B-to-E) 
Rl = 500n 
0.01 
. 


HARMONIC 
DISTORTION 
(B-TO-E) 
1= 30M Hz, VOUT 
= 1.4Vp-p 
Second Harmonic 
-50 
dBc 


Third Harmonic 
-46 
dBc 


LARGE SIGNAL 
BANDWIDTH 


(-3dB), 
(B-Io-C) 
Vour = 5.0Vp-p 
250 
MHz 
VOUT = 2.8Vp-p 
580 
MHz 
VOUT 
= 1.4Vp-p 
750 
MHz 


SMALL 
SIGNAL BANDWIDTH 


B-Io-C 
Voor = 0.2Vp-p 
680 
MHz 


COMPARATOR 
Sample Mode 


BANDWIDTH 
lOUT= 4mAp-p 
240 
MHz 
(-3dB) 
lOUT= 2mAp-p 
270 
MHz 


lOUT= 1mAp-p 
280 
MHz 


TIME DOMAIN 


OTA 


RISE TIME 
2Vp-p Step, 10% to 90% 


B-to-E 
1.1 
ns 


B-to-C 
1.2 
ns 


SLEW RATE 
2Vp-p, B-to-E 
1800 
Vips 


B-to-C 
1700 
Vips 
5Vp-p, B-to-E 
3300 
Vips 


B-to-C 
3000 
Vips 


COMPARATOR 


RISE TIME 
10% to 90%, RL = 50n, lOUT= ±2mA 
(Sample Mode) 
ClOAO = lpF 
2.5 
ns 


SLEW RATE 
10% 1090%, Rl = 50n. loor = ±2mA 
(Sample Mode) 
CLOAO 
= lpF 
0.95 
mAIns 


DYNAMIC 
CHARACTERISTICS 
Propagation 
Delay Time 
tpDH• 
Voa = 200m V 
2.2 
ns 


Propagation Delay Time 
tPOl• Voa = 200mV 
2.15 
ns 


Delay Time 
Sample-la-Hold 
3.8 
ns 
Hold-la-Sample 
3.0 
ns 


BURR-BROWN~ 
113131 


Power Supply Voltage (±Vee) 
±6V 
Input Voltage") 
±Vee ±O.7V 
Operating Temperature 
-400c 
to-HlS"C 
Storage Temperature 
-40°C 
to +125"C 
Junction 
TemperahJre 
+1500C 
Lead Temperature 
(soldering, 
105) 
+3OO"C 


Hold Control 
-Q.5V to +Vo;; ~.7V 


NOTE: (1) Inputs are internally diode-damped 
to ±Vee. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 


SHC615AP 
Plastic 14-Pin DIP 
010 
-400Cto~5"C 
SHC615AU 
SO 14-Lead Surface.Mount 
235 
-4OOC to -HlS"C 


BURR-BROWNe 
'E3E3' 
Burr-Brown Ie Data Book 


A ELECTROSTATIC 
~DISCHARGE 
SENSITIVITY 


Any integrated circuit can be damaged by ESD. Burr-Brown 
recommends that all integrated circuits be handled with appro- 
priate precautions. 
Failure to observe 
proper handling 
and 
installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes could cause the device not to meet published specifi- 
cations. 


BURR - BROWN® 
IElElI 


High Speed 
SAMPLE/HOLD AMPLIFIER 


• 
350n5 max ACQUISITION 
TIME 


• 
±O.01% THROUGHPUT 
NONLINEARITY 


• 
150n5 max 
SAMPLE-TO-HOLD 
SETTLING 
TIME 


• 
24-PIN HERMETICALLY-SEALED 
METAL 
PACKAGE 


The SHC804 
is a high speed samplelhold 
amplifier 
designed for use in fast I2-bit data acquisition systems 
and signal processing 
systems. 


The SHC804 acquires a lOV signal change in less than 
3S0ns to ±1I2LSB at 12 bits. Throughput 
nonlinearity 
error is guaranteed 
to be within ±1I2LSB 
for l2-bit 
systems. Stability over temperature 
is excellent, 
with 
only ±SppmJOC of gain drift and ±4ppm of FSR/oC of 
charge offset drift over the -2S to +8SoC temperature 
range. 


The 
±2Sps 
maximum 
aperture 
uncertainty 
of the 
SHC804 
permits sampling 
(to ±O.OI% of Full Scale 
Range) of signals with rates of change of up to lOOV/lls. 
This component is capable of accurately digitizing fast 
changing 
signals 
at sample 
rates 
as high 
as SOOk 
samples per second. 


The 
digital 
inputs 
(HOLD 
and 
HOLD) 
are TTL- 


compatible. 
Power supply requirements 
are ±lSV and 
+SV and the specification 
temperature 
range is -25°C 
to +85°C. The SHC804 is packaged 
in a 24-pin dual- 


in-line hermetic 
metal package. SHC804 
is pin-com- 
patible 
with other samplelholds 
on the market 
with 


similar performance 
characteristics. 


BURR· BROWN_ 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 


I 
SHC804BM 
SHC804CM 
I 


PARAMETER 
I 
MIN 
I 
TYP 
MAX 
MIN 
TYP 
I 
MAX 
I 
UNITS 


SAMPLE/HOLD 
INPUTS (without 
Input 
Buffer) 


ANALOG 
Voltage Range 
±10.25 
±11 
* 
* 


V 


R'N 
1.00 
* 


kQ 


DIGITAL 
(HOLD, HOLD) 


V,H 
+2.0 
* 


V 
Vil 
+0.8 
* 


V 
IIH, V1N = +2.7V 
+60 
... 
~A 


IlL. 
V1N = +O.4V 
-1.2 
* 


mA 


SAMPLElHOLD 
TRANSFER 
CHARACTERISTICS 
(without 
Input 
Buffer) 


ACCURACY 
Sample Mode 


Gain 
-1 
* 


VN 


Gain Error 
±0.1 
* 
"10 


Temperature 
Coefficient 
±3 
±10 
±1 
±5 
ppm/oC 


Linearity Error 
±0.001 
±0.005 
* 


::: 
% of FSR(l) 


Zero Offset 
±1 
±5 
±0.5 
±3 
mV 


Temperature 
Coefficient 
±1 
±2.5 
±0.5 
±1.5 
ppm of FSR/oC 


Hold Mode 
Charge Offset 
±2 
±10 
±1 
±5 
mV 


Temperature 
Coefficient 
±3 
±10 
±2 
±4 
ppm of FSR/"C 


Droop Rate: at +25°C 
±0.5 
±5 
* 
* 


~V/~ 
+85°C 
±0.5 
±0.1 
mVl~ 


Throughput 
Nonlinearity 
±0.01 
* 
"10of FSR 


Power Supply Sensitivity<2l: ±Vee 
±0.002 
<. 
% of FSR/OIoVcc 


Voo 
±0.003 
* 


% of FSRI'%,voo 


DYNAMIC 
CHARACTERISTtCS 


Acquisition 
Time (with 10V Step) 
to within: ±O.1% (±10mV) 
220 
* 


ns 
±0.01"1o (±1 mY) 
250 
350 
* 
* 


ns 


Sample-te-Hold 
Settling Time 
to within ±0.01"1o (±1 mY) 
100 
150 
* 
* 


ns 


Sample-to-Hold 
Transient 
Amplitude 
60 
150 
* 
* 


mVPEAK 
Aperture 
Delay Tlme(3) 
15 
25 
* 


::: 
ns 


Aperture 
Uncertainty 
±10 
±25 
* 
* 


ps 
Sample Mode: Output Slew Rate 
160 
* 


V/~s 


Full Power Bandwidth 
1 
* 


MHz 
Small Signal Bandwidth 
16 
* 


MHz 


Hold Mode Feedthrough 
Rejection 
POV Square Wave Input) 
±0.03 
±0.005 
* 
% 


SAMPLElHOLD 
OUTPUT 


Voltage Range 
±10.25 
±11 
* 
* 


V 
Output Current 
±50 
* 


mA 
Short Circuit Protection 
Indefinite to Common 
* 
Output Impedanee 
(at DC) 
0.01 
0.1 
* 
* 
Q 


POWER SUPPLY 
REQUIREMENTS 
Rated Vo~age: ±V cc 
±13.5 
±15 
±16.5 
* 
* 
* 


V 
Voo 
+4.75 
+5.00 
+5.25 
* 
* 
* 


V 
Quiescent 
Current (No Load) 
SHCB04: +Yee 
30 
35 
* 


',' 
mA 


-Vcc 
15 
20 
* 


::: 
mA 
VDO 
5 
10 
::: 
* 


mA 
SHCB03: +Yee 
33 
40 
::: 
* 


mA 


-Vcc 
18 
25 
::: 
* 


mA 


Voo 
5 
10 
* 
* 


mA 


Power Dissipation: 
SHC804 
700 
875 
* 
* 


mW 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
* 
* 


°C 
Storage 
-55 
+125 
* 
* 


°C 


* S ecification same as SHC804BM. 


BURR-BROWN'" 
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Input Overvottage 
±15V 


+Vee to Vee COMMON 
0 to +18V 


-Vee to Vee COMMON 
0 to -18V 


Voltage on Digital Inputs (pins 11 and 12) 
-o.5V to +7V 


Power Dissipation 
1500mW 


Voo to DCOM 
. 
-Q.5V 


Analog Output.. 
. 
. 
Indefinite Short to Vcc COM 


NOTE: Stresses above those listed under "Absolute Maximum 
Ratings" may 
cause 
permanent 
damage 
to the device. 
Exposure 
to absolute 
maximum 
conditions for extended periods may affect device reliability. 


VOIJT 
Analog 
+Vee 
Output 


NC 
VeeCOM 


NC 
-Vcc 


NC 
COM 


NC 


NC 


NC 


Digital 
NC 


Power 
Voo 
Supply 


COM 
DCOM 


Hold 


12 
Hold 


PIN 
NAME 
DESCRIPTIDN 


1 
SampleIHold 
Output 
Analog voltage output 
2 
NC 
Not connected 
3 
NC 
Not connected 
4 
NC 
Not connected 
5 
NC 
Not connected 


6 
NC 
Not connected 


7 
NC 
Not connected 
8 
NC 
Not connected 
9 
Voo 
Logic supply 


10 
DCOM 
Logic supply common 
11 
HOLD 
Logic "1" = HOLD 
12 
HOLD 
Logic "0" = HOLD 


13 
S/H In 
SHC804 input 
14 
NC 
Not connected 
15 
COM 
Signal common 


16 
NC 
Not connected 


17 
NC 
Not connected 
18 
NC 
Not connected 
19 
NC 
Not connected 
20 
NC 
Not connected 
21 
COM 
Signal common 
22 
-Vcc 
-15V 
supply 
23 
VccCOM 
Analog to power common, connected 
to case 
24 
+Vcc 
+15V supply 


PACKAGE 
DRAWING 
PRDDUCT 
PACKAGE 
NUMBER!') 


SHC804BM 
24-Pin 
037 
SHC804CM 
24-Pin 
037 


Analog 
Power 
Supply 


A 
ELECTROSTATIC 
JJ.!Jia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 


any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR-BROWN_ 
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High-Speed Bipolar Monolithic 
SAMPLE/HOLD AMPLIFIER 


• 
ACQUISITION 
TIME TO 0.01%: 1.5~ 
max 


• 
HOLD MODE SETTLING 
TIME: 350ns max 


• 
DROOP 
RATE AT +25°C: 0.5~V1~ 
max 


• 
TTL COMPATIBLE 


• 
FULL DIFFERENTIAL 
INPUTS 


• 
INTERNAL 
HOLDING 
CAPACITOR 


• 
TWO TEMPERATURE 
RANGES: 


-40°C 
to +85°C (KH, KP, KU) 
-55°C 
to +125°C 
(SH) 


• 
PACKAGE 
OPTIONS: 
14-pin Ceramic, 
Plastic DIP, and 16-pin SOIC 


• 
PRECISION 
DATA ACQUISITION 
SYSTEMS 


• 
DIGITAL-TO-ANALOG 
CONVERTER 
DEGLITCHER 


• 
AUTO ZERO CIRCUITS 


• 
PEAK DETECTORS 


External 
Hold 


Capacitor 


The SHC5320 
is a bipolar 
monolithic 
samplelhold 


circuit designed 
for use in precision 
high-speed 
data 
acquisition 
applications. 


The circuit employs an input transconductance 
ampli- 


fier capable 
of providing 
large amounts 
of charging 


current 
to the holding 
capacitor, 
thus enabling 
fast 


acquisition 
times. It also incorporates 
a low leakage 
analog switch and an output integrating 
amplifier with 


input bias current optimized to assure low droop rates. 
Since the analog switch always drives into a load at 
virtual ground, charge injection into the holding 
ca- 
pacitor is constant over the entire input voltage range. 
As a result, the charge offset (pedestal voltage) result- 
ing from this charge injection can be adjusted to zero 
by use of the offset adjustment 
capability. 
The device 


includes an internal holding capacitor to simplify ease 
of application; 
however, provision is also made to add 
additional 
external capacitance 
to improve the output 
voltage droop rate. 


The SHCS320 is manufactured 
using a dielectric 
iso- 


lation process which minimizes stray capacitance 
(en- 
abling higher-speed 
operation), 
and eliminates 
latch- 


up associated with substrate SCRs. The SHCS320KH, 
KP, and KU feature fully specified operation over the 
extended 
industrial 
temperature 
range 
of -40°C 
to 


+8SoC, while the SHCS320SH 
operates over the tem- 


perature 
range of -55°C 
to + 125°C. The device 
re- 
quires ±15V supplies for operation, and is packaged in 
a reliable 
14-pin ceramic or plastic dual-in-line 
pack- 


age, as well as a 16-pin surface-mount 
plastic package. 


.;;Jr 1;;\,#lrn",", IIVI"" 


ELECTRICAL 


SHC532OKH. 
KP, KU 
SHC5320SH 


PARAMETERS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT CHARACTERISTICS 


ANALOG 
Voltage Range 
±10 
* 
V 
Common-Mode 
Range 
±10 
* 
V 
Input Resistance 
1 
5 
* 
* 
Mll 
Input Capacitance 
3 
* 
pF 
Bias Current 
±100 
±300 
HO 
±200 
nA 
Bias Cunent 
Over Temperature 
Range 
±300 
±200 
nA 
Offset Cunent 
±30 
±300 
* 


±100 
nA 
Offset Cunent 
Over Temperature 
Range 
±300 
±100 
nA 


OIGlTAL 
(Over Temperature 
Range) 
V'H (Logic "I") 
2.0 
* 
V 
V'L (Logic "0") 
0.8 
* 
V 
I'H (V, = +5V) 
0.1 
* 
~A 
I'L (V, = OV) 
4 
* 
~ 
Logic "0" = SAMPLE 
Logic "I" = HOLO 


OUTPUT 
CHARACTERISTICS 
Voltage Range 
±10 
* 
V 
Current 
±10 
* 
mA 
OuIpUllmpedance 
(Hold Mode) 
1 
* 
11 
Noise, DC to IOMHz: 
sample 
Hold 
125 
200 
* 
* 
~Vnns 
Hold Mode 
125 
200 
* 
* 
~Vnns 


DC ACCURACYISTABIUTY 
Gain, Open Loop, DC 
3 X 105 
2 x 10" 
10" 
* 
VN 
Input Offset Voltage 
±O.5 
±O2 
mV 
Input Offset Voltage Over Temperature 
Range 
±1.5 
±2 
mV 
Input Offset Voltage Drift 
±5 
±20 
* 
±15 
~VI"C 


CMRR<'1 
72 
90 
80 
* 
dB 
Power Supply Rejectionl2l:+Vcc 
80 
* 
dB 
-Vcc 
65 
* 
dB 


HOLD-TD-SAMPLE 
MODE 
DYNAMIC 
CHARACTERISTICS 
Acquisition 
Tome, A = -I, 
10V Slept>l: 
to±O.Ol% 
1 
1.5 
* 
* 
~ 
to±C.l% 
0.8 
12 
* 
* 
~ 


SAMPLE 
MODE 
Gain-Ba_ 
ProWct 
(Gain = +1)('1: 


CH = l00pF 
2 
* 
MHz 
CH = l000pF 
180 
* 
kHz 
Fu" Power Bandwidthl51 
600 
* 
kHz 
Slew Rate(el 
45 
* 
VI~ 
Rise Tome(') 
100 
* 
ns 
Overshootl·) 
15 
* 
% 


SAMPLE-TO-HOLD 
MODE 
DYNAMIC 
CHARACTERISTICS 
Aperture TIme(7) 
25 
* 
ns 
Effective Aperture TIme 
--50 
-25 
0 
* 
* 
* 
ns 
Aperture 
Uncertainty 
(Aperture Jitter) 
0.3 
* 
ns 
Charge Offset (Pedestal~e) (Adjustable 
to Zero) 
1 
5 
* 
* 
mV 
Charge Transfeoel 
0.1 
0.5 
* 
* 
pC 
sample-to-Hold 
Transient 
settling 
TIme 
to ±C.Ol% 01 FSR 
165 
350 
* 
* 
ns 


HOLD MODE 
Droop(9) 
0.08 
0.5 
* 
* 
~VI~ 
Droop at Maximum 
Temperature(Q) 
1.2 
100 
17 
* 
~VI~ 
Drift Cunen~.l 
8 
50 
* 
* 
pA 
Drift Current at Maximum 
Temperature(9) 
0.12 
10 
1.7 
* 
nA 
Feedthrough, 
10Vp-p, 100kHz Sinewave 
2 
* 
mV 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility 
for the use of this infonnation. 
and all use of such information 
shall be entirety at the user's O'Nn risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 
(CONT) 


ELECTRICAL 


SHC5320KH. 
KP. KU 
SHC5320SH 


PARAMETERS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLIES 


+Va; 
+12 
+15 
+18 
* 
* 
* 
v 


-Va; 
-12 
-15 
-18 
* 
* 
* 
V 


+Ia; (+Va; = 15V)lO) 
11 
13 
* 
* 


mA 


-1a; 
(-Va; = 15V)CO) 
-11 
-13 
* 
* 


mA 


TEMPERATURE 
Specification 
-40 
+85 
-55 
+125 
"C 
StOOlge 
-j;§ 
+150 
* 
* 


"C 


PACKAGE 
Hennetic 
ceramic, 
Plastic DIP, SOIC 
Hermetic Ceramic 


*Specification 
same as grade to the left. 


NOTES: (1) Va. = ±5VDC. (2) Based on a ±O.5V swing for each supply with all other supplies held constant. (3) Vo = 10V step, RL = 2Idl, 
CL = SOpF. (4) Va = 


200mVp-p,1\ 
= 2Idl, Cc = 5OpF. (5) V,N = 20Vp-p, RL = 2Idl, Cc = SOpF, unattenuated 
output. (6) Vo = 20V step,Re = 2kD, Cc = 5OpF. (7) Simulated 
only, not 


tested. (8) V•• = OV, VIH = +3.5V, ••• <2Ons (V" 
to V,H). 
(9) Specified 
for zero differential 
input voltage between pins 1 and 2. Supply elment 
will increase with 
differential 
input (as may occur in the Hold mode) to approximately 
i28mA 
average at 20V differential. 


Supply Common 


NC 


Extemal Hold 
Capacib' 


NC 


Offset Adjustment 


Offset Adjustment 


-Va; 


Reference 
Common 


Ou1ptJt 


Vottage Between +Vcc and -Vcc 
Terminals 
40V 
Input Voltage 
Actual Supply Voltage 
Differential 
Input Voltage 
i24V 
Digital Input Voltage 
+15V, -IV 
Output Current. continuous(2) 
i2QmA 
Intemal Power Dissipation 
450mW 
StOOlge Temperature 
Range 
~5"C 
< T. < +l5O"C 


Output Short-Circuit 
Durationl3) 
None 
Lead Temperature 
(soldering, 
1OS) 
3OQ'C 


NOTES: (1) Absolute maximum ratings are limiting values, applied individually, 
beyond which 
the serviceability 
of the circuit 
may be impaired. 
Functional 
operation 
under any of these conditions 
is not necessarily 
implied. Absolute 
maximum 
ratings apply to both dice and package 
paris, 
unless 
othelWise 
noted. 
(2) Intemal 
power dissipation 
may limit output current 
to less than 


+2OmA. (3) WARN ••••G: This device 
cannot 
withstand 
even a momentary 
short 
circuit 
to either 
supply. 
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Mode Control 


Supply Common 


NC 


NC 


External Hold 
C8pacitlr 


NC 


Offset Adjustment 


Offset Adjustment 


NC 


-Va; 


Reference 
Common 


Output 


PACKAGE 


DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBEfl{') 
RANGE 


SHC5320KP 
14-Pin Plastic DIP 
010 
~to+125"C 
SCH5320KU 
16-Pin SOIC 
211 
~ 
to +125"C 
SHC5320KH 
14-Pin cerdip 
163 
~ 
to +125"C 
SHC5320SH 
14-Pin cerdip 
163 
-55"C 
to +125"C 


~, 
ELECTROSTATIC 
1''4 DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specitications. 


7 Voltage-to-Frequency 
Converters 


Voltage-to-frequency converters provide a simple, 
low-cost alternative to ND converters. The fre- 
quency output is easily isolated, transmitted or 
recorded. It can be interfaced to many commonly 
used micro-controllers 
and processors 
through 


counter input ports or counter/timer 
peripheral 
ICs. 


The voltage-to-frequency 
converters' 
integrating 


input properties make them ideal for high noise 
industrial environments. Connected in frequency- 
to-voltage mode, they are useful for tachometer 
and rate control circuitry, motor control and te- 
lemetry. 


Choose from a variety of popular devices, includ- 
ing: 


VFC32--Low 
cost V/F converter operates up to 
500kHz. 


iUs;" Burr-Brown Ie Data Book 


VFC32o-0perates 
up to IMHz full-scale with 
improved accuracy for high performance ND con- 
version. 


VFCIOO, VFCIOl-Synchronized 
VIF converter 
up to 2MHz full-scale frequency is precisely de- 
termined by your system clock frequency. Excel- 
lent for ND conversion. 


VFC121-0perates 
from a single 4.5V to 36V 
power supply. Full-scale output frequency up to 
1.5MHz. 


VFCllo-High 
performance VIF converter oper- 
ates to 4MHz with low frequency jitter. 


Other products provide special features and per- 
formance. Use our selection guide below to locate 
the VIF converter for your application. 


Voltage-to-Frequency 
Converters 


VOLTAGE- TO-FREQUENCY 
CONVERTERS 


ASYNCHRONOUS 
VFC32 
(Low Cost) 


VFC320 (0.005% Linearity) 
VFC110 (4MHz) 
VFC121 (Single Supply) 


SYNCHRONIZED 
VFC100 (4MHz Clock) 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


~ 


~ 
m~ 
m ~product 


~VFC32 
• 


Frequency 
Range 
(kHz) 


User-selected 
500kHz, max 
Clock-Programmed 
2MHz max 
User-selected 
4MHz max 
User-selected 
1.5MHz max 


User-selected 
1MHz max 


NOTE: 
(1) Com = O'C to +70'C, 
Ind = -25'C 
to +85'C. 


V,N 
Linearity, 


Range 
max 
(V) 
(%ofFSR) 


User-selected 
to.01 at 10kHz 
to.05 at 100kHz 
Oto +10 
0.1 at 1MHz 


Oto +10 
to.05 at 1MHz 


User-selected 
to.03 at 100kHz 


User-selected 
to.002 at 10kHz 


Temp 
Range(') 


Com 
Ind, Mil 
lnd, Mil 


Pkg 


DIP, SOIC 
TO-100 
DIP 


Description 


Low-Cost Monolithic 


Precision Monolithic 
Q 
~...• 
~ 
:::::I 
CD...• 
~ 


~. 
2t...•. 


~ 
~ 
~...•. 
~c:: 
~ 
§» 
~ 


BOLD DENOTES NEW PRODUCT 


BOLD, ITALIC DENOTES PRODUCT IN DEVELOPMENT 


BURR-BROWN® 
IElElI 


VOltage-to-Frequency 
and Freq uency-to- Voltage 
CONVERTER 


• 
OPERATION 
UP TO 500kHz 


• 
EXCELLENT 
LINEARITY 


±O.01% max at 10kHz 
FS 


±O.05% max at 100kHz 
FS 


• 
V/F OR FN CONVERSION 


• 
MONOTONIC 


• 
VOLTAGE 
OR CURRENT 
INPUT 


The VFC32 voltage-to-frequency 
converter 
provides 
an output 
frequency 
accurately 
proportional 
to its 


input 
voltage. 
The digital 
open-collector 
frequency 
output is compatible 
with all common 
logic families. 


Its integrating 
input characteristics 
give the VFC32 
excellent 
noise immunity 
and low nonlinearity. 


Full-scale output frequency is determined 
by an exter- 


nal capacitor 
and resistor 
and can be scaled over a 
wide range. The VFC32 can also be configured 
as a 
frequency-to-voltage 
converter. 


The VFC32 is available in l4-pin plastic DIP, SO-14 
surface-mount, 
and metal TO-l 00 packages. Commer- 


cial, industrial, and military temperature 
range models 
are available. 


• 
INTEGRATING 
AID CONVERTER 


• 
SERIAL 
FREQUENCY 
OUTPUT 


• 
ISOLATED 
DATA TRANSMISSION 


• 
FM ANALOG 
SIGNAL 
MOD/DEMOD 


• 
MOTOR 
SPEED CONTROL 


• 
TACHOMETER 
Pull-Up Voltage 
OV S VpuS+Vcc 


+SV 


V,N 


01010V 


Pinout shown is 
for DIP or sOle 
packages. 


.I 
C, 


-=- 
3.3nF 
NPOCeramic 


BURR 
- BROWNe 


IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


VFC32KP, 
KU 
VFC32BM 
VFC32SM 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


INPUT (VIF CONVERTER) 
Four = V,,{l.5 R, C, 
Voltage Range(l) 


Positive Input 
>0 
+0.25mA 
* 
* 


:;: 
:;: 
V 
x R, 
Negative 
Input 
>0 
-10 
:;: 
:;: 
,. 
::: 
V 
Current Rangell) 
>0 
+0.25 
:;: 
* 


:;: 
::: 
mA 
Bias Current 


Inverting Input 
20 
100 
:;: 
:;: 
* 


<- 
nA 
Noninverting 
Input 
100 
250 
* 


:;: 
:;: 
* 
nA 
Offsel Voltage(') 
1 
4 
* 


:;: 
:;: 
:;: 
mV 
Differential Impedance 
3001110 
6501110 
<- 
*" 
* 
* 
kl111 pF 
Common-mode 


Impedance 
300113 
500113 
:;: 
:;: 
.' 
::: 
Mil 
II pF 


INPUT (FN CONVERTER) 
Vour = 7.5 R1 C, F'N 
Impedance 
501110 
150 1110 
* 
* 


:;: 
<- 
kl111 pF 
Logic "1" 
+1.0 
* 
* 
* 


:;: 
V 
Logic "0' 
-0.05 
* 
* 


:;: 
:;: 
V 
Pulse-width 
Range 
0.1 
150klFMAX 
,. 
* 


:;: 
:;: 
ps 


ACCURACY 
Linearity ErroP3l 
0.01 Hz :::;Oper 


Freq:5 10kHz 
to.005 
to.OH)(4) 
:;: 
:;: 
* 
'.' 
%of 
FSR(') 


O.lH' 
SOper 


Freq s: 100kHz 
to.025 
to.05 
* 


:;: 
:;: 
* 


% 01 FSR 
a.5Hz sOper 
Freq S 500kH, 
to.05 
<- 
:;: 
% of FSR 
Offset Error Input 
Offset Vollage(2) 
1 
4 
:;: 
:;: 
:;: 
* 
mV 
Offset Dritt(6) 
t3 
:;: 
* 
ppm of FSRI'C 
Gain Error(2) 
5 
* 
* 


% 01 FSR 
Gain Dritt(6) 
1= 10kH, 
t75 
t50 
tl00 
t70 
tl50 
ppmI'C 
Full SCale Drift 
1= 10kH, 
t75 
t50 
tl00 
±70 
t150 
ppm 01 FSRI'C 
(offset drift and 
gain drift)(6, 7) 


Power Supply 
f = DC, ±Vcc = 12VDC 
Sensitivity 
fo 18VDC 
±0.015 
* 


:;: 
% 01 FSRI% 


OUTPUT (VIF CONVERTER) 
(open collector 
output) 


Voltage, Logic -0" 
'SINK 
= 8mA 
0 
0.2 
0.4 
* 


:;: 
* 
* 


:;: 
* 
V 


Leakage Current, 


Logic "1~ 
Vo = 15V 
0.01 
1.0 
::: 
',' 
., 
:;: 
pA 
Voltage, Logic ~1" 
External Pull-up Resistor 
Required (see Figure 4) 
Vpu 
* 


>.: 
V 
Pulse Width 
For Best Linearity 
0.251Ft.IA)( 
>.: 


* 
s 
Fall Time 
lour = SmA, CLOAO = SOOpF 
400 
* 


>.: 
ns 


OUTPUT (FN CONVERTER) 
Vour 


Voltage 
10~ 7mA 
o to +10 
::: 
." 
V 
Current 
Vo S 7VDC 
+10 
::: 
* 
mA 


Impedance 
Closed Loop 
1 
* 
* 
il 
Capacitive Load 
Without Oscillation 
100 
* 
* 
pF 


DYNAMIC RESPONSE 
Full Scale Frequency 
soot') 
>.: 
::: 
kH, 
Dynamic Range 
6 
* 
* 
decades 
Settling Time 
IV/F) fo Specified Linearity 
for a Full Scale Input Step 
(9) 
:;: 
:;: 


Overload Recovery 
< 50% Over1oad 
(9) 
* 
* 
POWER SUPPLY 
Raled Volfage 
t15 
V 
Voltage Range 
tll 
±20 
* 
V 
Quiescent Current 
t5.5 
t6.0 
:;: 
* 
* 
mA 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
-25 
+85 
-55 
+125 
'C 
Operating 
-25 
+85 
-55 
+125 
-55 
+125 
'C 
Storage 
-25 
+85 
-65 
+150 
-65 
+150 
'C 


>,: Specification 
same as VFC32KP. 


NOTES; (1) A 25% duty cycle (0.25mA input current) is recommended for best linearity. (2) Adjustable to zero. See Offset and Gain Adjustment section. (3) Linearity error is specified 
at any operating frequency from the straight line intersecting 90% of full scale frequency and 0.1% of full scale frequency. See Discussion of Specifications 
section. Above 200kHz, 


it is recommended all grades be operated below +85°C. (4) ±O.015% of FSR for negative inputs shown in Figure 5. Positive inputs are shown in Figure 1. (5) FSR = Full Scale Range 
(corresponds 
to full scale frequency and full scale input voltage). (6) Exclusive of external components' 
drift. (7) Positive drift is defined to be increasing frequency with increasing 
temperature. 
(8) For operations above 200kHz up to 500kHz, see Discussion of Specifications 
and Installation and Operation sections. (9) One pulse of new frequency plus 1J.ls. 
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Supply Voltage .. 
Output Sink Current (FOUT) 
. 


Output Current (VOUT) . 


Input 
Voltage, 
-Input 
.. 


Input Voltage, 
+Input .. 


Comparator 
Input .. 


Storage 
Temperature 
Range: 


VFC32BM, SM . 
VFC32KP, KU . 


.............. ±22V 
.............. 50mA 
.............................................. 
+20mA 
. 
±Supply 


............ ±Supply 


....... ±Supply 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!11 
RANGE 


VFC32KP 
14-Pin 
Plastic 
DIP 
010 
O°C to 70°C 
VFC32BM 
TO-loo 
Metal 
007 
-25°C 
to +85°C 
VFC32SM 
TO-loo 
Metal 
007 
-55°C to +125°C 
VFC32KU 
SO-14 SOIC 
235 
QOCto +70°C 


P Package 
U Package 


(Epoxy Dual-in-line) 


-vcc 


One-Shot 
Capacitor 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BRQWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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Synchronized 
VOLTAGE-TO-FREQUENCY 
CONVERTER 


• 
FULL-SCALE 
FREQUENCY 
SET BY 
SYSTEM 
CLOCK; 
NO CRITICAL 
EXTERNAL 
COMPONENTS 
REQUIRED 


• 
PRECISION 
10V FULL-SCALE 
INPUT, 


0.5% max GAIN ERROR 


• 
ACCURATE 
5V REFERENCE 
VOLTAGE 


• 
EXCELLENT 
LINEARITY: 


0.02% max at 100kHz FS 
0.1% max at 1MHz FS 


• 
VERY LOW GAIN DRIFT: 50ppml°C 


The 
VFC I00 voltage-to-frequency 
converter 
is an 
important 
advance in VFCs. The well-proven 
charge 
balance technique 
is used; however, 
the critical reset 
integration 
period is derived 
from an external 
clock 
frequency. 
The external clock accurately 
sets an out- 
put full-scale 
frequency, 
eliminating 
error and drift 
from 
the external 
timing 
components 
required 
for 


other VFCs. 
A precision 
input resistor 
is provided 
which accurately 
sets a 10V full-scale 
input voltage. 


In many applications 
the required 
accuracy 
can be 
achieved 
without external adjustment. 


The open collector active-low output provides fast fall 
time on the important 
leading edge of output pulses, 
and interfaces 
easily with TIL 
and CMOS circuitry. 
An output 
one-shot 
circuit 
is particularly 
useful 
to 
provide optimum output pulse widths for optical cou- 
plers and transformers 
to achieve voltage isolation. An 
accurate SV reference is also provided which is useful 
for applications 
such as offsetting 
for bipolar 
input 


voltages, 
exciting 
bridges and sensors, and autocali- 


bration schemes. 


• 
AID CONVERSION 


• 
PROCESS 
CONTROL 


• 
DATA ACQUISITION 


• 
VOLTAGE 
ISOLATION 


- Comparator 
Clock 
C1NT 
Your 
Input 
Input 


4 


Integrator 


R'N 


Amplifier 


V,N 
7 


6 
20kn 
Non-Inverting 
Input 
SW, 


,~~ 


-Vcc 
-:- 


13 
15 


Analog 
+ Comparator 


Common 
Input 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ85734 
• Street 
Address: 
67305. 
Tucson 
BlVd., 
Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 
910-952·1111 


Internet: 
http://www.burr-brown.coml 
• FAXline: 
(800) 
548-6133 
(USlCanada 
Onty) 
• Cable: 
BBRCORP 
• Telex: 
Q66.&491 
• FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(BOO) 548-6132 


iUEi,;~r 


VFC100AG 
VFC100BG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


TRANSFER 
FUNCTION 


Voltage-to-Frequency 
Mode 
fOUT = 'CLOCK x (V1NI20V) 
Gain 
ErrOl,(l) 
FSR = 100kHz 
±O.5 
±1 
±O.2 
±O.5 
% of FSR(4) 


Linearity 
Error 
FSR 
= 100kHz, 
Over 
Temperature 
±0.01 
±0.025 
* 
±0.02 
% of FSR 
FSR = 500kHz, Cos = 60pF 
±0.015 
* 


±0.05 
% of FSR 
FSR = 1MHz, Cos = 60pF 
±0.025 
* 
±0.1 
% of FSR 


Gain 
Drift(2) 
FSR = 100kHz 
±70 
±loo 
±30 
±50 
ppm 01 FSRf'C 


Referred 
to Internal 
VREF 
±70 
±loo 
±30 
±50 
ppm of FSRf'C 


Offset 
Referred 
to Input 
±1 
±3 
±1 
±2 
mV 


Offset 
Drift 
±12 
±loo 
±6.5 
±25 
~VI"C 


Power Supply Rejeclion 
Pull Supply Range 
0.01 
::: 
%N 


Response 
Time 
To Slep Input Change 
One Period of New Output Frequency 
Plus One Clock Period 
Current-ta-Frequency 
Mode 
foUT = 'CLOCK X (11N/l mAl 


Gain 
Error 
±O.5 
±1 
±O.2 
±O.5 
% of FSR 


Gain 
Drift(2) 
±120 
±200 
±80 
±140 
ppm of FSRf'C 


Frequency-to-Voltage 
Mode(3) 
Vour = 20V x (f'N/fcLd 


Gain 
Accuracy(l) 
FSR = 100kHz 
±O.5 
±1 
±O.2 
±O.5 
% 


Linearity 
FSR = 100kHz 
±0.01 
±0.025 
',' 
±0.02 
% 


Input Resistor (RIN) 
Resistance 
19.8 
20 
20.2 
* 


::: 
:;: 
k!l 


Temperature 
Coefficient 
(T cl(2) 
±50 
±loo 
:;: 
::: 
ppmoC 


INTEGRATOR 
OP AMP 


VOS(1) 
±150 
±1000 
* 
* 
~V 


Vas 
Drift 
±5 
:;: 
~V/·C 


I. 
±50 
±1oo 
±25 
±50 
nA 


los 
100 
200 
50 
100 
nA 


Aoc 
ZLOAO= 5kO/l0,000pF 
100 
120 
* 


:;: 
dB 
CMRR 
80 
105 
* 
* 
dBV 
eM 
Range 
-7.5 
+0.1 
~. 
* 
V 


VOUT Range 
ZLOAO= 5k0110,OOOpF 
--{).2 
+12 
* 


:;: 
V 


Bandwidth 
14 
." 
MHz 


COMPARATOR 
INPUTS 


Input 
Current 
(Operating) 
-11V 
< VCOMPARATOA < +Vcc 
- 
2V 
5 
:;: 
~A 


CLOCK 
INPUT 


(Referred 
to 
Digital 
Common) 


Frequency 
(Maximum 
Operating) 
4 
* 
MHz 


Threshold 
Voltage 
1.4 
:;: 
V 


Over 
Temperature 
0.8 
2 
* 


:;: 
V 
Voltage Range (Operating) 
-Vcc 
+ 2V 
+Vcc 
* 
* 
V 


Input 
Current 
-Vcc 
< VCLOCK < +Vcc 
0.5 
5 
:;: 
* 
~A 


Rise 
Time 
2 
* 
~s 


OPEN COLLECTOR 
OUTPUT 


(Referred 
to 
Digital 
Common) 


VOL 
lOUT = 10mA 
0.4 
* 
V 


10L 
15 
:;: 
mA 


10H(Off Leakage) 
VOH 
= 30V 
0.Q1 
10 
:;: 
:;: 
~A 


Delay 
Time, 
Positive 
Clock 


Edge 
to Output 
Pulse 
300 
:;: 
ns 


Fall 
Time 
100 
:;: 
ns 


Output 
Capacitance 
5 
::: 
pF 


OUTPUT ONE-SHOT 


Active(6) 


Pulse 
Width 
Out 
Cas = 300pF 
1 
1.4 
2 
:;: 
* 
* 
~s 


Deactivated(5) 


Pulse 
Width 
Out 
100kHz 
5 FSR 
< 
1MHz 
1 
* 


sec 


4 'CLOCK 


Pulse 
Width 
Out 
FSR = lMHz 
250 
450 
500 
:;: 
:;: 
* 
ns 


REFERENCE 
VOLTAGE 


Accuracy 
No 
Load 
4.9 
5 
5.1 
4.95 
',' 
5.05 
V 


Drift(2) 
±60 
±150 
±40 
±1oo 
ppml"C 


Current 
Output 
Sourcing 
Capability 
10 
::: 
mA 


Power 
Supply 
Rejection 
0.015 
0.015 
%N 


Output 
Impedance 
0.5 
2 
* 
* 
n 


BURR-BROWNe 
'EIE3, 
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SPECIFICATIONS 
(CO NT) 


VFC100AG 
VFC100BG 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


POWER SUPPLY 
Rated Voltage 
±15 
* 


V 
Operating Voltage Range 
(See Figure 9) 
+Vcc 
+7.5 
+28.5 
<. 
* 
V 


-Vec 
-7.5 
-28.5 
:;: 
* 
V 


Total Supply 
+Vcc - (-Vccl 
15 
36 
',' 
<. 
V 


Digital Common 
-Vec + 2 
+Vcc - 4 
* 


:;: 
V 


Quiescent 
Current: +Icc 
Over Temperature 
10.6 
15 
',' 
:;: 
mA 
-Ice 
9.6 
15 
::: 
:;: 
mA 


TEMPERATURE 
RANGE 


Specification 
-25 
+85 
* 
* 


·C 
Storage 
455 
+150 
* 
* 


·C 


OJ' 
150 
* 


·CIW 


OJC 
100 
* 


·CIW 
* Specification 
same as AG grade. 


NOTES: (1) Offset and gain error can be trimmed to zero. See text. (2) Specified by the box method: (max. - min.) + (FSR x &T). (3) Refer to detailed timing diagram 
in Figure 16 for frequency input signal timing requirements. 
(4) FSR = Full Scale Range. (5) Pin 9 connected to +Vcc. (6) Nominal PWOUT = (5ns/pF) x Cos - 
90n5. 


Power Supply Voltage (+Vce to -Vce) 
. 
. 
36V 
+Vcc to Analog Common.. 
. 
28V 
-Vcc to Analog Common 
28V 
Integrator Out Short·Circuit 
to Ground. 
. 
Indefinite 


Integrator 
Differential 
Input 
±10V 


Integrator Common·Mode 
Input 
-Vcc 
+5V to +2V 
~~n~~~~~~~~~-~~~~~-~~~~~~ 
Clock Input.. 
. 
±Vce 
VREF Out Short-Circuit 
to Ground 
Indefinite 


Pin 9 (Cos) . 
. 
0 to +Vcc 


fOUT 
(referred to digital common) 
-Q.5V to 36V 


Digital Common 
±Vcc 


Storage Temperature 
Range 
-65°C 
to +1500C 


lead 
Temperature 
(soldering, 
105) 
3QOOC 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


VFC100AG 
16-Pin Ceramic DIP 
129 
VFC100BG 
16-Pin Ceramic DIP 
129 
A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility 
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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High-Frequency 
VOLTAGE-TO-FREQUENCY 
CONVERTER 


• 
HIGH-FREQUENCY 
OPERATION: 


4MHz FS max 


• 
EXCELLENT 
LINEARITY: 


±O.02% typ at 2M Hz 


• 
PRECISION 
5V REFERENCE 


• 
DISABLE 
PIN 


• 
LOW JITTER 


The YFCllO 
voltage-to-frequency 
converter is a third- 
generation 
YFC offering improved 
features and per- 
formance. 
These include higher frequency 
operation, 


an on-board 
precision 
5Y reference 
and a Disable 
function. 


The precision 5Y reference can be used for offsetting 
the YFC transfer 
function, 
as well as exciting trans- 
ducers 
or bridges. 
The 
Enable 
pin allows 
several 
YFCs' outputs to be paralleled, multiplexed, 
or simply 
to shut off the YFC. The open-collector 
frequency 


• 
INTEGRATING 
AID CONVERSION 


• 
PROCESS 
CONTROL 


• 
VOLTAGE 
ISOLATION 


• 
VOLTAGE-CONTROLLED 
OSCILLATOR 


• 
FM TELEMETRY 


output is TTL/CMOS-compatible. 
The output may be 
isolated by using an opto-coupler 
or transformer. 


Internal input resistor, one-shot and integrator capaci- 
tors simplify applications 
circuits. These components 


are trimmed for a full-scale output frequency of 4MHz 
at JOy input. No additional 
components 
are required 
for many applications. 


The 
YFCllO 
is packaged 
in plastic 
and 
ceramic 
l4-pin DIPs. Industrial and military temperature 
range 
gradeouts 
are available. 


+vs 
v, 


+15V 
+5V 
rJ 


10 
"""6800 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


VFC110BG 
VFC110AGlSGlAP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


VOLTAGE-TO-FREQUENCY 
OPERATION 


Nonlinearity<l); 
fFS= 100kHz 
Cos = 2.2nF, RIN = 44kQ 
0.005 
0.01 
0.01 
0.05 
%FS 


fFS = 1MHz 
Cos = 150pF, A'N = 40kn 
0.01 
0.05 
0.1 
%FS 


IFS= 
2MHz 
Cos = 56pF, A'N = 34kQ 
0.02 
* 


%FS 


fFS= 
4MHz 
Cos = (Int), A'N = (Int) 
1 
::: 
%FS 
Gain Error, f = 1MHz 
Cos = 150pF, A'N = 40kn 
5 
", 
% 


Gain 
Drift, 
f = 1 MHz 
Specified 
Temp 
Range 
50 
100 
ppmf'C 


Relative to VREF 
Specified Temp Range 
50 
100 
ppmf'C 


PSAA 
Vs =±8V 
to ±18V 
0,05 
0,1 
%N 


INPUT 
Full Scale Input Current 
250 
500 
* 
* 


~A 
1.- (Inverting Input) 
15 
60 
20 
100 
nA 


le+ (Non-Inverting 
Input) 
250 
* 
nA 


Vos 
3 
3 
mV 
VosDrift 
Specified Tamp Range 
35 
* 
~Vf'C 


INTEGRATOR 
AMPLIFIER 
OUTPUT 
Output Voltage Aange 
Al= 
2kn 
-{).2 
+Vs-4 
* 
* 
V 
Output Current Drive 
5 
20 
* 
* 


mA 
Capacitive 
Load 
No Oscillations 
10 
10 
nF 


COMPARATOR 
INPUT 


IB (Input 
Bias Current) 
-5 
* 


~A 


Trigger Voltage 
±5O 
* 
mV 
Input Voltage Aange 
-5 
+Vs 
* 
* 


V 


OPEN COLLECTOR 
OUTPUT 


VoLow 
0.4 
* 


V 


ILEAKAGE 
0.1 
1 
* 


::: 
~A 


Fall Time 
25 
* 


ns 


Delay to Rise 
25 
::: 
ns 


Settling Time 
To Specified Linearity for a 
One Pulse of New Frequency Plus 1JlS 
Full-Scale Input Step 


REFERENCE 
VOLTAGE 


Voltage 
4.97 
5 
5.03 
* 


::: 
* 


V 
Voltage Drift 
20 
50 
ppmf'C 


Load Regulation 
10= 0 to IOmA 
2 
10 
* 
* 


mV 
PSAA 
Vs = ±8V to ±18V 
5 
* 


mV/V 
Current Limit 
Short Circuit 
15 
20 
* 
mA 


ENABLE 
INPUT 


VH1GH (fOUT 
Enabled) 
Specified Temp Range 
2 
::: 
V 
VLOW (fOUT 
Disabled) 
Specified Temp Range 
0.4 
::: 
V 


lHIGH 
0.1 
::: 
~A 


ILOW 
1 
* 
~A 


POWER SUPPLY 
Voltage, ±Vs 
±8 
±15 
±18 
* 
* 


',' 
V 
Current 
13 
16 
* 


::: 
mA 


TEMPERATURE 
RANGE 


Specified 
AG,BG,AP 
-25 
+85 
* 
* 


·C 
SG 
-55 
+125 
·C 


Storage 
AG, BG, SG 
-65 
+150 
::: 
::: 
·C 
AP 
-40 
+125 
* 
* 


·C 


::: Specification 
same as VFC11 OBG. 


NOTE: (1) Nonlinearity 
measured from 1V to 10V input. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS 


Top View 
DIP 


I'N 
14 
Input Common 


V,N 
Analog Common 


+SVREF 
Out 
VOUT 


-Vs 
Comparator 
In 


Enable 
+Vs 


Cos 
NC 


Digital Ground 
7 
tOUT 


PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBER!') 
RANGE 


VFCll0AG 
14-Pin Ceramic 
DIP 
169 
-25°C 
to +85°C 


VFC110BG 
14-Pin Ceramic 
DIP 
169 
-25°C 
to +85°C 
VFCll0SG 
14-Pin Ceramic DIP 
169 
-55°C 
to +125°C 
VFCll0AP 
14·Pin Plastic DIP 
010 
-25°C to +85°C 


Power Supply Voltages (+Vs to -Vs) 
40V 


fOUT Sink Current.. 
... SOmA 
Comparator In Voltage.. 
. 
-5V to +Vs 


Enable Input.. 
. 
+Vs to -Vs 


Integrator Common-Mode 
Voltage 
. 
-1.5V to +1.5V 


Integrator Differential Input Voltage 
+0.5V to -Q.5V 


Integrator 
Out (short-circuit) 
Indefinite 


VAEF Out (short-circuit) 
Indefinite 


Operating 
Temperature 
Range 


G Package. 
. 
-55°C 
to +125°C 


P Package 
-40°C 
to +85°C 


Storage 
Temperature 
G Package 
-eooC to +150°C 


P Package 
-40°C 
to +125°C 


Lead Temperature 
(soldering, 
105) 
+300°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
1E3E31 


BURR - BROWN® 
IElElI 


Precision 
Single Power Supply 
VOLTAGE-TO-FREQUENCY 
CONVERTER 


• 
SINGLE 
SUPPLY 
OPERATION: 
+4.5V to +36V 


• 
fo = 1.5MHz max 


• 
LOW NONLINEARITY: 
0.03% max at 
100kHz, 0.1 % max at 1MHz 


• 
HIGH INPUT IMPEDANCE 


• 
VOLTAGE 
REFERENCE 
OUTPUT 


• 
THERMOMETER 
OUTPUT: 
1mV/oK 


• 
INTEGRATING 
AID CONVERSION 


• 
ANALOG 
SIGNAL 
TRANSMISSION 


• 
PHASE-LOCKED 
LOOP VCO 


• 
GALVANICALLY 
ISOLATED 
SYSTEMS 


36V may be used. A 2.6V reference 
voltage output 
may be used to excite 
sensors 
or bias external 
cir- 


cuitry. A thermometer 
output voltage proportional 
to 


absolute temperature 
(OK) may be used as a tempera- 
ture sensor or for temperature 
compensation 
of appli- 


cations circuits. 


The 
VFCl2l 
is a monolithic 
voltage-to-frequency 
converter 
consisting 
of an integrating 
amplifier, 
volt- 


age reference, 
and one-shot 
charge 
pump circuitry. 
High-frequency 
complementary 
NPNIPNP circuitry is 


used 
to implement 
the 
charge-balance 
technique, 
achieving speed and accuracy far superior to previous 
single power supply VFCs. 


The high-impedance 
input accepts signals from ground 


potential 
to Vs - 2.5Y. Power supplies 
from 4.5V to 


Frequency 
output 
is an open-collector 
transistor. 
A 


disable 
pin forces the output to the high impedance 
state, allowing 
multiple 
VFCs 
to share 
a common 
transmission 
path. 


RBl.•••s = Bill 
(Optional) 


I 
I 
I RTR1M 
I 


R1N 
= 8kQ 
: 


I 
I 
I 
5 
I 
Cos 
= 1200pF 


International 
Airport 
Industrial 
Par1l: • Mailing 
Address: 
PO Box 11400, Tucson, 
AI. 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
A1. 
85706 
• Tel: (520) 746-1111 
• Twx: 
91G-952·1111 


Internet: 
http://www.burr-bfown.coml 
• FAXline: 
(BOO)~133 
(USlCanada 
Onty) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: (520) 889-1510 
• Immediate 
Product 
Into: 
(800) 548-6132 


iU~;i 


VFC121AP 
VFC121BP 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


ACCURACY 
Nonlinearity: 
fFS= 100kHz 
Cas 1200pF, C,m : 2700pF 
0.05 
0.03 
%FS 
IFS: 
1MHz 
Cas 68pF, C,m : 270pF 
0.1 
0.1 
%FS 
Gain Error: 
IFS: 
100kHz 
Cas 1200pF, C,NT : 2700pF 
10 
* 
%FS 
Gain Drift: 
fFS = 100kHz 
TM1N 
tolMA)( 
80 
40 
ppm/"C 


Relative to VREF 
+Vs = +SV to +36V 
100 
40 
ppm/"C 


PSRR 
0.025 
* 
"ioN 


INPUT 
Minimum Input Voltage 
0 
* 


V 
Maximum Input Voltage 
Vs- 
2.5 
Vs-2 
* 
* 


V 
Impedance 
10 
100 
,. 
* 
MO 


IBIAS 
150 
300 
", 
* 


nA 


Vas 
300 
800 
100 
400 
~V 
Vas Drift 
TM1N 
to 
TMA)( 
10 
:;: 
~V/"C 


OPEN COLLECTOR 
OUTPUT 


VSAT 
IpULL UP= 10mA 
0.4 
* 


V 


ILEAKAGE 
VPUlLUP = 5V 
1 
* 
~ 
VPUlL UP = 36V 
10 
* 


~A 


Fall Time 
100 
* 
ns 


Delay to Rise 
RpULL 
UP = 470.0: 
100 
* 


ns 


Settling Time 
To Specified Linearity for 
(1) 


Full Scale Input Step 


REFERENCE 
VOLTAGE 


Voltage 
2.59 
2.6 
2.61 
* 
'.' 
* 
V 


Voltage Drift 
100 
50 
ppm/"C 


Load Regulation 
10 
= 0 to 10mA 
10 
',' 
mV 


PSRR 
Vs = +SV to +36V 
10 
* 


mV 
Current Limit 
Short Circuit Protected 


INTEGRATOR 
AMPLIFIER 
OUTPUT 


Output Voltage Range 
RL: 
100kO 
0.8 
2.9 
* 
* 
V 


COMPARATOR 
INPUT 
IBlAS 
+1 
", 
~A 


Trigger Voltage 
2.6 
:;: 
V 


Input Voltage Range 
0 
2.9 
::: 
* 


V 


THERMOMETER 
VT 
TA = +25 


QC 
298 
* 
mV 
VT Slope 
TM1N 
toTMA}( 
1 
* 
mV/"K 


DISABLE 
INPUT 


VH1GH 
(Disabled) 
2 
* 
V 


VLOW 
0.8 
* 
V 
IH1GH 
(Disabled) 
VHIGH = 2V 
10 
* 
~ 


ILOW 
VLOW: 
0.8V 
10 
* 


~A 


POWER SUPPLY 
Voltage 
4.5 
5 
36 
* 
", 
* 


V 
Current 
7.5 
10 
* 
* 


mA 


TEMPERATURE 
RANGE 


Specified 
-25 
+85 
* 
* 
·C 
Storage 
-40 
+125 
* 
* 
OC 


::: Specification 
same as VFC121AP. 


NOTE: (1) One pulse of new frequency plus 1J.1s. 


The information provided herein is believed to be reliable; however, BURR~BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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14 
tOUT 


+Vs 


-V1N 


+V1N 


IntOut 


Comp In 


Gnd 


Power Supply Voltage (+Vs) . 
. 
40V 


fOUT Sink Current 
20mA 
Comparator 
In Voltage.. 
. 
-o.5V to +3V 


Enable Input 
-D.3V to +Vs 


Integrator Common-Mode 
Vortage 
OV to +Vs - 2V 
Integrator Differential Input Voltage 
-o.3V 
to +O.3V 
VREF Out (short·circuit) 
Indefinite 
Operating Temperature 
Range 
-40QC 
to +85°C 
Storage Temperature 
-4QoC 
to +125°C 
Lead Temperature 
(soldering, 
10s) 
+300°C 


Stresses above these ratings may permanently 
damage the device. Expo- 
sure to absolute maximum rating conditions for extended periods may affect 
device reliability. 


LINEARITY 
ERROR,MAX 
TEMPERATURE 
PRODUCT 
PACKAGE 
(Is = 100kHz) 
RANGE 


VFC121AP 
Plastic DIP 
0.05% 
-25°C 
to +85°C 


VFC121BP 
Plastic DIP 
0.03% 
-25°C 
to +85°C 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 
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PIN # 
NAME 
DESCRIPTION 


1 
NC 
Not Connected 


2 
Disable 
Input logic Low for normal operation. 
Input logic 


High to disable the VFC121. Has internal pull- 
down. for normal operation if not connected. 


3 
VT 
Temperature 
compensation 
voltage proportional 


to absolute temperature. 
Typically 298mV at 
room temperature 
(298°K), with a change of 
lmV per °C (OK). 


4 
Gnd Sense 
Defines ground for the internal voltage reference. 


5 
Cos 
One-shot capacitor is connected 
between here 
and ground to set full scale output frequency. 


6 
VREF 
Output from the internal band-gap voltage 
reference, typically 2.6V. Can be used 
externally to set levels or excite sensors. 


7 
NC 
Not Connected 


8 
Gnd 
Ground 


9 
Comp In 
Comparator 
In 


10 
IntOut 
Integrator Out 


11 
+V1N 
Non-inverting 
input of the integrating op amp. 


The input signal is applied here. 


12 
-V1N 
Inverting input of the integrating op amp. C1NT is 
connected between here and the integrator 
output (pin 10), and R1N is connected 
between 


here and ground. 


13 
+VS 
Supply voltage connected 
here. Range is +4.5V 
to +36V. 


14 
fOUT 
Frequency output pin. This is the output of an 
open-collector 
transistor, and an external pull- 
up circuit should be used to generate the appro· 
priate logic levels. 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


VFC121AP 
14-Pin Plastic DIP 
010 
VFC121BP 
14-Pin Plastic DIP 
010 
en 
NOTE: (1) For detailed drawing and dimension table, please see end of data 
£J: 
sheet, or Appendix C of Burr-Brown IC Data Book. 
WI- 
0: 
W> 
Zoo 
t;z 
w::)o 
W0: 
LL 
Io'7 
w 
CJ 
~:..J 


~ 
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Voltage-to-Frequency 
and Frequency-to-Voltage 
CONVERTER 


• 
HIGH LINEARITY, 
12 to 14 bits 
±O.005% max at 10kHz 
FS 
±O.03% max at 100kHz 
FS 
±O.1% typ at 1MHz FS 


• 
V/F OR FN CONVERSION 


• 
6-DECADE 
DYNAMIC 
RANGE 


• 
20ppmfOC max GAIN DRIFT 


• 
OUTPUT 
TTUCMOS 
COMPATIBLE 


• 
INEXPENSIVE AID AND D1ACONVERTER 


• 
DIGITAL 
PANEL 
METERS 


• 
TWO-WIRE 
DIGITAL 
TRANSMISSION 
WITH NOISE IMMUNITY 


• 
FM MOD/DEMOD 
OF TRANSDUCER 
SIGNALS 


• 
PRECISION 
LONG TERM 
INTEGRATOR 


• 
HIGH RESOLUTION 
OPTICAL 
LINK FOR 
ISOLATION 


• 
AC LINE FREQUENCY 
MONITOR 


• 
MOTOR SPEED MONITOR AND CONTROL 


The VFC320 monolithic voltage-to-frequency 
and fre- 


quency-to-voltage 
converter 
provides 
a simple 
low 
cost method of converting 
analog signals into digital 


pulses. The digital output is an open collector and the 
digital pulse train repetition rate is proportional 
to the 
amplitude 
of the analog input voltage. Output pulses 
are compatible 
with TTL, and CMOS logic families. 


High linearity (0.005%, max at 10kHz FS) is achieved 
with relatively 
few external components. 
Two exter- 


nal resistors and two external capacitors 
are required 


to operate. Full scale frequency 
and input voltage are 


determined 
by a resistor 
in series with -In 
and two 
capacitors 
(one-shot 
timing and input amplifier 
inte- 
gration). 
The 
other 
resistor 
is a non-critical 
open 


collector pull-up (foUT to +Vee). The VFC320 is avail- 
able in three performance/temperature 
grades and two 


package configurations. 
The TO-lOO versions are her- 
metically sealed, and specified for the -25°C to +85°C 
and -55°C 
to +125°C 
ranges, 
and the dual-in-line 


units are specified 
from -25°C 
to +85°C. 


,,,,, 
One-shot 
:, 
-----------------------~ 
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SPECIFICATIONS 


I 
VFC320BGlBM/SM 
I 
VFC320CGlCM 


PARAMETER 
CONDITIONS 
I 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


VlF CONVERTER 
fOUT 
= V'N/7.5 R,G" 
Figure 4 


INPUT TO OP AMP 
Voltage Range(1) 
Fig. 4 with 62 = 0 
>0 
Note 2 
V 


Fig. 4 with 8, = 0 
<0 
-10 
V 
Current Range(l) 
IIN = V1N/RIN 
+0.25 
+750 
* 
* 
~A 
Bias Current 


Inverting 
Input 
4 
8 
., 
., 
nA 


Noninverting 
Input 
10 
30 
* 
* 
nA 


Offset Voltage!') 
±0.15 
::: 
mV 


Offset Voltage Drift 
±5 
., 
~VloG 


Differential 
Impedance 
300 II 5 
650115 
::: 
* 


kn II pF 
Common-Mode 


Impedance 
300 II 3 
500113 
* 
* 
kn II pF 


ACCURACY 


Linearity 
Error(l) 
(4) (5) 
Fig. 
4 with 
62 = 0(6) 


0.01 Hz :s;fOUT :s;10kHz 
±0.004 
±0.005 
±0.0015 
±0.002 
% FSR 


0.1 Hz :s;fOUT :s;100kHz 
±0.008 
±0.030 
* 
* 


% FSR 


1Hz:s; fOUT:S;1MHz 
±O.l 
::: 
% FSR 


Offset 
Error 
Input 


Offset 
Voltage(3) 
±15 
* 
ppm FSR 


Offset 
DrifWl 
±0.5 
* 
ppm FSRf'G 


Gain 
Error(3) 
±5 
±10 
* 
* 


% FSR 


Gain 
Drift(7) 
f= 
10kHz 
50 
20 
ppm FSR/oC 


Full 
Scale 
Drift 
f= 
10kHz 
50 
20 
ppm FSR/oC 


(Offset 
Drift 
and 
Gain 
Drift) 
(7)(8)(9) 


Power Supply Sensitivity 
±Vcc = 14VDC to 18VDG 
±0.015 
::: 
% FSR% 


DYNAMIC 
RESPONSE 


Full 
Scale 
Frequency 
CLOAD:S;50pF 
1 
::: 
MHz 
Dynamic Range 
6 
::: 
Decades 


Settling 
Time 
(V IF) 
to 
Specified 
Linearity 


For 
a Full 
Scale 
Input 
Step 
Note 10 
* 
Overload 
Recovery 
<50% 
Overload 
Note 10 
* 


OPEN COLLECTOR 
OUTPUT 


Voltage, 
Logic 
"0" 
IS1NK = 8mA, 
max 
0.4 
* 


V 


Leakage 
Current, 
Logic 
"1" 
Vo = 15V 
0.01 
1.0 
* 
* 


~A 
Voltage, 
Logic 
"1" 
External 
Pull-up 
Resistor 


Required 
(See 
Figure 
4) 
Vpu 
* 


V 


Duty Cycle at FS 
For 
Best 
Linearity 
25 
* 


% 


Fall 
Time 
lOUT = 5mA, 
CLOAD 
= 500pF 
100 
* 
ns 


FN CONVERTER 
Vour 
= 7.5 
R1C1 
fIN' 
Figure 
9 


INPUT TO COMPARATOR 


Impedance 
501110 
1501110 
* 
* 
kn II pF 


Logic 
"1" 
+1.0 
+Vee 
* 
* 
V 


Logic 
"0" 
-Vec 
-{).05 
* 
* 


V 


Pulse-width 
Range 
0.25 
* 
~s 


OUTPUT FROM OP AMP 


Voltage 
10= 6mA 
o to +10 
* 


V 


Current 
Vo = 7VDC 
+10 
* 
mA 


Impedance 
Closed-Loop 
0.1 
* 


n 


Capacitive 
Load 
Without 
Oscillation 
100 
* 
pF 


POWER SUPPLY 


Rated 
Voltage 
±15 
* 


V 


Voltage 
Range 
±13 
±20 
* 


:;: 
V 


Quiescent 
Current 
±6.5 
±7.5 
',' 
:;: 
mA 


TEMPERATURE 
RANGE 


Specification 


Band 
C Grades 
-25 
+85 
:;: 
:;: 
°C 
S Grade 
-55 
+125 
°C 


Operating 


Band 
C Grades 
-40 
+85 
* 
* 


°C 


S Grade 
-55 
+125 
°C 
Storage 
-65 
+150 
* 


:;: 
°C 


* Specification 
the same 
as for VFC320BGIBM/SM. 


NOTES: 
(1) A 25% 
dUty cycle 
at full 
scale 
(0.25mA 
input 
current) 
is recommended 
where 
possible 
to achieve 
best 
linearity. 
(2) Determined 
by R1N and 
full 
scale 
current 
range 


constraints. 
(3) Adjustable 
to zero. 
See Offset 
and Gain Adjustment 
section. 
(4) Linearity 
error 
at any operating 
frequency 
is defined 
as the deviation 
from 
a straight 
line drawn 
between 


the full scale frequency 
and 0.1 % of full scate frequency. 
See Discussion 
of Specifications 
section. 
(5) When 
offset 
and gain errors 
are nulled, 
at an operating 
temperature, 
the linearity 


error 
determines 
the 
final 
accuracy. 
(6) 
For 
e1 = 0 typical 
linearity 
errors 
are: 
0.01% 
at 
10kHz, 
0.2% 
at 
100kHz, 
0.1% 
at 
1MHz. 
(7) 
Exclusive 
of external 
components' 
drift. 


(8) 
FSR 
= Full 
Scale 
Range 
(corresponds 
to 
full 
scale 
and 
full 
scale 
input 
voltage.) 
(9) 
Positive 
drift 
is 
defined 
to 
be 
increasing 
frequency 
with 
increasing 
temperature. 


(10) 
One 
pulse 
of new 
frequency 
plus 
SOns typical. 
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PACKAGE 
DRAWING 
TEMPERATURE 
PRODUCT 
PACKAGE 
NUMBERl') 
RANGE 


VFC320BG 
14-Pin Ceramic DIP 
163 
-40°C 
to +85°C 
VFC320BM 
TO-lOO 
007 
-40°C 
to +85°C 
VFC320SM 
TO-lOO 
007 
-40°C to +85°C 
VFC320CG 
14-Pin Ceramic DIP 
163 
-40°C 
to +85°C 
VFC320CM 
TO-100 
007 
-4QoC to +85°C 


Supply Voltage.. 
. 
±20V 
Output Sink Current at fOUT" 
SOmA 


Output Current at VOUT 
+20mA 
Input Voltage, -Input.. 
. 
±Vcc 


Input Voltage, +Input.. 
. 
±Vcc 


Storage Temperature Range. 
. 
-65°C 
to +150°C 


Lead Temperature 
(soldering, 
105) 
+300°C 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 


for the use of this information, and all use of such infonnation shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent rights or 


licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support 
devices and/or systems. 
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8 Digital Audio Products 


Burr-Brown pioneered the digital audio industry 
over a decade ago with the introduction of the 
world's fIrst IC digital-to-analog converter spe- 
cifIcally designed for audio applications. Burr- 
Brown continues to be a leader in this field with a 
complete line of D/As, AIDs, CODEC and digital 
fIlters for all ranges of digital audio-from 
con- 


sumer to professional. 


The selection guide on the following pages will 
assist in the selection of the proper component for 
each application-some 
of the newer products 
are: 


PCMl71o- 
This dual D/A offers the maximum 
performance 
(-88dB 
THD+N) 
in an economy 
converter for consumer applications. It is a com- 
plete converter and contains a digital filter, output 
low pass fIlters and op amps. 


PCM1716-A 
complete 24-bit, 96kHz ~~ stereo 
D/A with volume control. PCM1716 is a high 
performance 
CMOS enhanced multi-level D/A 
with TTL input interface, 8X oversampling digital 
filter, 106dB dynamic range, and -96dB THD+N. 
Functions include digital de-emphasis, LIR inde- 
pendent digital attenuation, soft mute, and zero 
detect mute. 


PCM1717-A 
complete 16- or 18-bit stereo, au- 


dio D/A converter, including digital interpolation 
fIlter, 3rd-order delta-sigma D/A, and analog out- 
put amplifiers-fabricated 
using a highly advanced 
0.6f.!CMOS process. 


PCM1718-Another 
in the SoundPlus line, this 
converter accepts 18-bit normal input data format, 
or 16- or 18-bit FS data format. 


PCMl72o-A 
complete, stereo audio D/A con- 


verter, the PCMl720 can accept 16-,20-, or 24-bit 
input data in either normal or FS formats. It can 
also accept standard digital audio sampling fre 


PCMl723-Based 
on 
the 
PCM 1720, 
the 
PCMl723 also contains a phase-locked loop (PLL) 
circuit. The PLL derives either 256fs or 384fs 
system clock from an external 27MHz frequency. 


BURR - BROWNiIII 
IElElI 
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PCMl725-A 
low cost stereo audio D/A con- 
verter featuring 
16 bits and 96kHz 
sampling. 


PCMl725 
contains a 3rd order ~ 
modulator, 


digital interpolation fIlter, analog output amplifier, 
and operates off a 256fs or 384fS system clock. 


PCMl727-A 
complete stereo audio D/A con- 


verter with a dual phase-locked loop (PLL) circuit, 
the PCM 1727 is similar to the PCM 1723 but with 
2 PLLs 
on board. 
PLL-1 
derives 
a fixed 
33.8688MHz system clock (SCKO-1), and PLL-2 
derives both the 384fS system clock (SCKO-2) 
and the 768fs/384fs system clock (SCKO-3) from 
an external 27MHz reference frequency. 


PCM1733--An 
18-bit I2S version of the low cost 
PCMl725 
stereo 
audio 
D/A 
converter, 
the 
PCM1733 contains a 3rd order ~ 
modulator, 


digital interpolation fIlter, analog output amplifIer, 
and operates off a 256fs or 384fs system clock. 


PCM1800-The 
Company's 
first dual 20-bit 
monolithic audio AID converter which contains a 
5th-order ~ 
modulator, a digital decimation fIl- 


ter, and internal high pass fIlter. 


PCM3000/1-A 
low cost stereo audio CODEC 
(AID and D/A) which operates on a single +5V 
supply. The AID core employs ~ 
modulation 
with 64X oversampling, a digital decimation fIlter 
and a high-pass filter, which the D/A core em- 
ploys a multi-level ~ 
architecture which includes 


an 8X oversampling digital interpolation filter, 
digital attenuation, de-emphasis, infinite zero de- 
tection, and soft mute to form a complete sub- 
system. 


PCM3002/3-A 
low cost stereo audio CODEC 
similar to the PCM3000/l but with operation from 
a single +3V supply.quencies as well as one-half 
and double sampling frequencies. 


20·81T 
PCM1760 
(108dB) 
DF1760 


20·BIT 
PCM1800 
(95d8) 


16·81T 
PCM3006 
(93dB) 


18·BIT 
PCM3000. 1 (96dB) 


20·BIT 
PCM3002.3 
(94d8) 


16·81T 
16·BIT 
PCM1712 
(94dB) 
PCM1700 
(94dB) 
PCM1715 
(98dB) 
PCM69 
(100dB) 
PCM1725 
(95dB) 


18·81T 
PCM1717 
(96dB) 
PCM1718 
(96dB) 
PCM1719 
(96dB) 
PCM1733 
(95d8) 


20·BIT 
PCM1710 
(98dB) 


24·81T 
PCM1720 
(96dB) 
PCM1723 
(94d8) 
PCM1727 
(92d8) 
PCM1716 
(106d8) 


2;1 
~as 
CD 
Q" 
~" 
Single 
Cb' 


Bipolar. 
BiCMOS 
~ 
(Oynamic 
Range. Typ) 
OlRt700 
C;;" 
Q;" 
::::a 
16·81T 
co, 
~ 
PCM54 
(96dB) 
~ 
PCM55 
(96dB) 
::::a 
PCM56 
(96dB) 
Q;" 
!:a. 


1HIl 
ac: 
PCM61 
(96dB) 
c:::~r-- 
20·BIT 
c::. 
~ 
PCM63 
(104dB) 
- 
PCM1702 
(110dB) 
~q;- 
~CD 
(;J 
c::. 
::::a 


Number 
of Bits Denotes 
Maximum 
Resolution. 


BOLD 
DENOTES 
NEW PRODUCT 


BOLD, 
ITALIC 
DENOTES 
PRODUCT 
IN DEVELOPMENT 


~. 


AUDIO QUALITY DIGITAL· TO·ANALOG 
m~ 


mIProduct 


Maximum 
Maximum 
Dynamic 
Audio 
Resolution 
Sampling 
Range 
Data 
Power 


• 


Description 
(Bits) 
Rate") 
(Typ In dB) 
Configuration 
Format 
Supply 
Package 
Comments 


tx:> 
PCM54 
DAC 
16 
500kHz 
96 
Mono 
Parallel 
±5 to ±15 
DDIP-28 
Bipolar, R-2R, Parallel Input 


l:: 
PCM55 
DAC 
16 
500kHz 
96 
Mono 
Parallel 
±5 
SOIC-24 
Bipolar, R-2R, Parallel Input 
:;1 
PCM56 
DAC 
16 
800kHz 
96 
Mono 
Serial Latched 
±5to±12 
Dlp-16. SO-16 
Bipolar, R-2R 
tx:> 
PCM61 
DAC 
18 
800kHz 
96 
Mono 
Serial Latched 
±5to±12 
DIP-16 
Bipolar. R-2R 
.., 


PCM63 
DAC 
20 
1MHz 
104 
Mono 
Serial Latched 
±5 
DIP-28 
Bipolar. Sign-Magnitude 
C~ 
PCM69A 
DAC 
18 
lMHz 
100 
Stereo 
Serial Latched 
±5 
Dlp-16, SO-20 
BiCMOS. Advanced 1-Bit 
::.•.... 
PCM1700 
DAC 
18 
800kHz 
94 
Stereo 
Serial Latched 
±5 
Dlp-28, SO-28 
Bipolar. R-2R 
Q 
(J 
PCM1702 
DAC 
20 
1MHz 
110 
Mono 
Serial Latched 
±5 
DIP·16, SO-20 
BiCMOS, Sign· Magnitude 
:- 
tl 
PCM1710 
DAC 
20 
48kHz 
98 
Stereo 
Normai. Continuous ,2S 
+5 
SO-28 
CMOS. Multi·LevellU: 
~ 
~~ 
PCM1712 
DAC 
16 
48kHz 
94 
Stereo 
Normal 
+5 
SO-28 
CMOS. Multl·LevellU: 
::::: 


tx:> 
PCM1715 
DAC 
16 
48kHz 
98 
Stereo 
Normal 
+5 
SO-28 
CMOS, Multi·LevellU: 
P 


C 
PCM1716 
DAC 
24 
96kHz 
106 
Stereo 
Normal,I'S 
+5 
SSOP·26 
CMOS. Multl·LevellU: 
~ 


C 
?<- 
PCM1717 
DAC 
18 
48kHz 
96 
Stereo 
Normal,12S 
+3 to +5 
SSOP-20 
CMOS, Multi·LevellU: 
PCM1718 
DAC 
18 
48kHz 
96 
Stereo 
Normal,12S 
+3to +5 
SSOP-20 
CMOS, Multi-LevellU: 
CIa..• 


PCM1719 
DAC 
18 
48kHz 
96 
Stereo 
Normal,12S 
+5 
SSOP-28 
CMOS, Multi-LevellU:, 
HeadphoneAmp 
~ 
PCM1720 
DAC 
24 
96kHz 
96 
Stereo 
Normal,I'S 
+5 
SSOP·20 
CMOS. Multl·Level 
lU: 
~. 
PCM1723 
DAC 
24 
96kHz 
94 
Stereo 
Normal,I'S 
+5 
SSOP·24 
CMOS, Multl·LevellU:, 
wI PLL 
CIa 
PCM1725 
DAC 
16 
96kHz 
95 
Stereo 
Normal.I'S 
+5 
SOIC-14 
CMOS, Multl·LevellU: 
C»- 
PCM1727 
DAC 
24 
96kHz 
92 
Stereo 
Normal,I'S 
+5 
SSOP·24 
CMOS, Multi-Level 
lU:, wI Dual PLL 
...•. 


PCM1733 
OAC 
18 
96kHz 
95 
Stereo 
Normal,I'S 
+5 
SOIC·14 
CMOS, Multl·LevellU: 
Co 


PCM1760 
ADC 
20 
48kHz 
108 
Stereo 
Normal 
±5 
DIP-28, SOIC 
CMOS. Multi·LevellU: 
~ 
PCM1800 
ADC 
20 
48kHz 
95 
Stereo 
Normel,12S 
+5 
SSOP-24 
CMOS, Multi-LevellU: 
~ 
PCM3000. 1 CODEC 
18 
48kHz 
96 
Stereo 
Normal,I2S 
+5 
SSOP-28 
CMOS, Multi-LevellU: 
Q, 
PCM3002, 3 COOEC 
20 
48kHz 
94 
Stereo 
Normal,l'S 
+5 
SSOP·24 
CMOS, Multl·LevellU: 
...•. 


PCM3006 
CODEC 
16 
48kHz 
93 
Stereo 
Normal,l'S 
+5 
TSSOP 
CMOS, Multi-LevellU: 
~ 
NOTE: (1) Sampling rate tor R·2R type products are based on settling lime. 


~::a,,; 
§» 
~~ 


BOLO DENOTES 
NEW PRODUCT 


BOLO, ffALIC 
DENOTES PRODUCT 
IN DEVELOPMENT 


BURR - BROWN® 
IElElI 


16-Bit Audio 
ANALOG- TO-DIGITAL 
CONVERTER 


• 
LOW COST/HIGH 
PERFORMANCE 
16-BIT 
AUDIO AID CONVERTER 


• 
FAST 5llS MAX CONVERSION 
TIME 


(4llS typ) 


• 
VERY LOW THD+N ( typ -88dB 
at FS; 


max-82dB) 


• 
±3V INPUT RANGE 


• 
TWO SERIAL 
OUTPUT 
MODES PROVIDE 


VERSATILE 
INTERFACING 


• 
COMPLETE 
WITH INTERNAL 
REFERENCE 
AND CLOCK 
IN 28-PIN PLASTIC 
DIP 


• 
±5V TO ±15V SUPPLY 
RANGE (600mW 
Power 
Dissipation) 


The PCM78P 
is a low-cost 
l6-bit 
analog-to-digital 
converter which is specifically designed and tested for 
dynamic 
applications. 
It 
features 
very 
fast, 
low 
distortion 
performance 
(4~s/-88dB 
THO+N 
typical) 
and is complete 
with internal 
clock 
and reference 
circuitry. The PCM78P is packaged in a reliable, low- 
cost 28-pin plastic DIP and data output is available in 
user-selectable 
serial output formats. The PCM78P is 
ideal for digital 
audio tape (OAT) recorders. 
Many 


similar applications 
such as digital signal processing 
and telecom 
applications 
are equally well served by 
the PCM78P. 


The 
PCM78P 
uses a SAR technique. 
Analog 
and 
digital portions are efficiently 
partitioned 
into a high- 


speed, 
bipolar 
section 
and 
a 
low-power 
CMOS 


section. The PCM78P has been optimized 
for excel- 
lent dynamic 
performance 
and low cost. 


• 
DSP DATA ACQUISITION 


• 
TEST INSTRUMENTATION 


• 
SAMPLING 
KEYBOARD 
SYNTHESIZERS 


• 
DIGITAL 
AUDIO TAPE 


• 
BROADCAST 
AUDIO 
PROCESSING 


• 
TELECOMMUNICATIONS 


BURR-BROWN_ 
IElElI 


Or, Call Cuslomer Service aI1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM78P 


PARAMETER 
CONDmONS 
MIN 
TYP 
I 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


INPUT/OUTPUT 


ANALOG 
INPUT 


Input Range 
-3 
+3 
V 
Input Impedance 
1.5 
kll 


DlGlTAL 
INPUTIOUTPUT 
Logic Family 
TTL Compatible 
CMOS 
Logic Level: 
V," 
I," = +4O\1A 
+2 


I 
I 


+5.5 
V 
V,L 
I'L = -IOOj1A 
0 
+0.8 
V 
Voo 
100 = 2TTL Loads 
+2.4 
V 


V",- 
1",- = 2TTL Loads 
+0.4 
V 
Data Fonnat 
serial 
BOB ()( BTC 
Convert Command 
Negative 
Edge (1) 


Pulse Width 
25 
I 
50 
I 
ns 


CONVERSION 
TIME 
4 
5 
~s 


DYNAMIC 
CHARACTERISTICS 


SIGNAL-To-NOlSE 
RATIO (SNR~2) 
's = 200kHzlT 
COHV = ~S(3) 
I = 1kHz (OdB) 
BW = 20kHz 
90 
dB") 
I = 10kHz (OdB) 
BW = 100kHz 
80 
dB 


TOTAL 
HARMONIC 
DlSTORTlONl') 
Is = 200kHzlT 
COHV 
= ~ 


I = 1kHz (OdB) 
BW = 20kHz 
-91 
dB 


I = 19kHz (OdB) 
BW = 20kHz 
-90 
dB 


I = 10kHz (OdB) 
BW = 100kHz 
-90 
dB 


f = 90kHz (OdB) 
BW = 100kHz 
~9 
dB 


TOTAL 
HARMONIC 
DISTORTION 
+ NOISE,I) 
Is - 200kHzIT 
COHV 
= ~ 


f = 1kHz (OdB) 
BW = 20kHz 
~ 
~2 
dB 


I = 1kHz (-2OdB) 
BW = 20kHz 
-74 
-68 
dB 
I = 1kHz (-6OdB) 
BW = 20kHz 
-34 
dB 
I = 19kHz (OdB) 
BW = 20kHz 
~7 
dB 
I = 10kHz (OdB) 
BW = 100kHz 
~2 
dB 
I = 90kHz (OdB) 
BW = 100kHz 
~1 
dB 


TRANSFER 
CHARACTERISTICS 


ACCURACY 
Gain Error 
j2 
% 


Bipolar Zero Error 
j2Q 
mV 
Differential 
Linearity 
Error 
±O.002 
% 01 FSWl 
Integral Linearity Error 
±O.003 
% 01 FSR 
Missing Codes 
None 
14 Bits,I) 


DRIFT 
Gain 
O"C to +70"C 
j25 
ppm/"C 


Bipolar Zero 
O"Cto 
+70"C 
±4 
ppm 01 FSRI"C 


POWER SUPPLY 
SENSmvrTY 


Wee 
±O.008 
%FSRI%Vee 


-Vcc 
±O.003 
%FSRI%Vee 


+Voo 
±O.003 
%FSRI%Voo 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: 
+Vcc 
+4.75 
+15.6 
V 
-Vcc 
-4.75 
-15.6 
V 
+Voo 
+4.75 
+5.25 
V 
Current: 
+Vcc 
+Vcc = +12V 
+15 
mA 
-Vcc 
-Vee 
= -12V 
-21 
mA 
+Voo 
+Voo = +SV 
+7 
mA 
Power Dissipation 
±Vee =±12V 
575 
mW 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
"C 


Storage 
-50 
+100 
"C 


Operating 
-25 
+85 
"C 


NOTES: 
(1) When convert command is high, converter is in a halt/reset mode. Actual conversion 
begins on negative edge. see delailed texl on timing lor convert 
command 
description 
wilen 
using exlemal 
clock. 
(2) Ratio of Noise nnslSignal 
nns. 
(3) I = input frequency; 
Is = sample lrequency 
(PCM78P 
and SHC702 
in 
combination); 
BW = bandwidth 01output (based on FFT ()( actual analog reconstruction 
using a 20kHz low-pass filler). 
(4) Relerred to input signal level. 
(5) Ratio 
of Distortion 
nnslSignal 
nns. 
(6) Ratio 01 Distortion 
nns + Noise nnsiSignal 
nns_ (7) FSR: Full-scale 
Range = 6Vp-p. 
(8) Typically 
no missing Codes at 14-bit 


resolution. 


BURR-BROWNe 
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1 
Analog In 
I 
Analog Signal Input (1.5k!l 
impedance). 
2 
-Vcc 
I 
Analog power supply (-5V to -15V). 
3 
MSB Adjust 
I 
Internal adjustment point to allow adjustment of MSB major carry. 
4 
+VOD 
I 
Power connection for comparator 
(+SV). 
5 
No Connection 
- 
No internal connection. 
6 
Comparator 
Common 
I 
Comparator 
common connection. 
Connect to ground. 
7 
MSB 
0 
Parallel output of bit 1 (MSB) inverted. 


8 
BTCIBOB Select 
I 
Two's complement 
(open) or straight binary (grounded) data output format selection. 
9 
Status 
0 
Output signal held high until conversion 
is complete. 
10 
Clock Out 
0 
Internal clock output generated from RC network on pins 11 and 12 (also present when external clock is used lagging 
external clock by -24n5 and same dUty cycle). 


11 
Ale, 
I 
RC connection 
point used to generate internal clock. Sets clock high time. See text for details. 
12 
R2C2 
I 
RC connection 
point used to generate internal clock. Sets clock low time. See text for details. 


13 
SOU12 
0 
Internal shift register containing the previous conversion result. (Alternate latched data output mode). 
14 
+Voo 
I 
Power connection for +SV logic supply. 
15 
Soon 
0 
Primary real-time data output synchronized 
to clock out. 


16 
External Clock 
I 
External clock input point (internal clock must be disabled). 


17 
InVExt Clock Select 
I 
Selects either internal or external clock mode (low = internal; open = external). 


18 
Short Cycle 
] 
Terminates 
conversion 
at less than 16 bits (open for 16-bit mode). See text for details. 
19 
Convert Command 
I 
Starts conversion process (can optionally be generated internally). 
20 
80U12 Latch 
I 
Latches previous conversion 
result for readout (must be issued with the SOU12clock to initiate latch and an internal convert 


command). 
21 
SoUT' 
Clock 
] 
Used to read out internally latched data from previous conversion. 
22 
Digital Common 
] 
Digital grounding pin. 
23 
+Vcc 
I 
Analog supply connection (+5V to +1SV). 


24 
VPOT 
0 
Voltage output (-2.SV) for optional adjustment of MSB transition. 


25 
Reference Decouple 
I 
Reference decoupling point. 


26 
Analog Common 
I 
Analog grounding pin. 
27 
Reference Out 
0 
2V reference out. Should not be used except as shown in connection diagram. 


28 
Speed Up 
I 
Connection point for a capacitor to speed reference settling. See text for details. 


DIGITAL OUTPUT 


ANALOG 
INPUT 
CONDITION 
BTC 
BOB 


+2.999908V 
+ Full Scale 
7FFF Hex 
FFFF Hex 
-3.000000V 
-Full Scale 
8000 Hex 
0000 Hex 
O.OOOOOQV 
Bipolar Zero 
0000 Hex 
8000 Hex 


-{).OOOO92V 
Zero-1 LSB 
FFFF Hex 
7FFF Hex 


PRODUCT 


PCM78P 


PACKAGE 
DRAWING 
NUMBER]1] 


215 


PACKAGE 


28-Pin Plastic DIP 


+Vcc to Analog Common 
0 to +16.5V 
-Vcc to Analog Common 
0 to -16.5V 
-Voo to Analog Common. 
. 
0 to +7V 
Analog Common to Digital Common.. 
. 
±0.5V 


Logic Inputs to Digital Common. 
. 
-Q.3V to Voo + O.SV 
Analog Inputs to Analog Common. 
. 
±16.5V 
Lead Temperature 
(soldering, 
10s).. 
. 
+3000C 
Stresses above these ratings may permanently 
damage the device. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWNe 


Burr-Brown Ie Data Book 
IE:lE:lI 


BURR - BROWN® 
IElElI 
PCM1750P 
PCM1750U 


Dual CMOS 18-Bit Monolithic Audio 
ANALOG-TO-DIGITAL CONVERTER 


• 
DUAL 18-BIT LOW-POWER 
CMOS AUDIO 
AID CONVERTER 


• 
FAST 4.5l!s MIN CONVERSION 
TIME 
INCLUDING 
SIH 


• 
VERY LOW MAX THD+N: -88dB 
Without 
External Adjust 


• 
COMPLETE 
WITH INTERNAL 
REFERENCE 
AND DUAL StH FUNCTION 


• 
TWO CO-PHASE 
SAMPLED, 
±2.75V 
AUDIO INPUTS 


• 
CAPABLE 
OF 4X PER CHANNEL 
OVERSAMPLING 
RATE 


• 
RUNS ON ±5V SUPPLIES 
AND 
DISSIPATES 
300mW 
MAX 


• 
COMPACT 
28-PIN PLASTIC 
DIP OR SOIC 


The PCMl750 
is a low cost, dual 18-bit CMOS ana- 
log-to-digital 
converter 
optimized 
for dynamic 
signal 
applications. 
The PCM1750 
features 
true co-phased 


inputs with an internal samplelhold 
function for each 
channel. The PCM 1750 also comes complete 
with an 


internal reference. Total power dissipation 
is less than 


300mW max using ±5V voltage supplies. Low maxi- 
mum Total Harmonic Distortion + Noise (-88dB 
max) 


is 100% tested. 
The very fast PCM1750 
is capable 
of 4 times oversampling 
of the audio bandwidth 
on 
both input channels simultaneously, 
providing 
greater 
freedom 
to designers 
in selecting 
input anti-aliasing 
filters. 


rCM 1750 outputs serial data in a format that is com- 
patible with many digital filter chips and comes pack- 
aged in a space saving 28-pin plastic DIP or sore. 


Clock 


Convert 


Offset Adj Left 


V1N 
Left 


V1N Right 


Offset Adj Right 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


PCM1750P, 
U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
18 
Bits 


DYNAMIC 
RANGE 
THO + N at --60dB Referred to Full Scale 
+88 
+90 
dB 


ANALOG 
INPUT 


Input Range 
±2.75 
V 
Input Capacitance 
20 
pF 


Aperture Delay 
10 
ns 
Aperture Uncertainty (Jitter) 
50 
PSrms 


Full Power Input Bandwidth 
500 
kHz 


DIGITAL INPUT/OUTPUT 
Logic Family 
CMOS Compatible 


Logic Level: V1H 
I'H:t5~ 
+3.5 


I 
I 


+Vo+O.3 
V 
VIL 
IIL:t5~ 
-0.3 
+1.5 
V 


VOH 
ISOURCE= 1.0mA 
+2.7 
+4.7 
V 


VOL 
ISINK = 3.2mA 
+0.2 
+0.4 
V 
Output Data Format 
Serial, MSB First, BTC(I) 


Convert Command 
Positive Edge 
Convert Command 
Pulse Width 
81 
ns 
Conversion Time 
Throughput 
Including SamplelHold(2) 
4.5 
5.2 
20.8 
~s 


DYNAMIC 
CHARACTERISTICS 
(20Hz to 24kHz; 4X data decimated to 1X) 


Signal·to·Noise 
Ratio(3l 
fs : 192kHz('); fiN = 1kHz (OdB)(5) 
+88 
+90 
dB(') 


Total Harmonic Distortion + N(7) 
Without 
External Adjustments 


fiN: 
1kHz (OdB) 
fs: 
192kHz 
-90 
-88 
dB 


fiN: 
1kHz (-20dB) 
fs: 
192kHz 
-70 
--68 
dB 


fiN: 
1kHz (--6OdB) 
Is: 
192kHz 
-30 
-28 
dB 


Channel Separation 
fs: 
192kHz; fiN: 
1kHz (OdB) and OV 
+96 
+108 
dB 


ACCURACY 
Gain Error 
±2 
t5 
% 


Gain Mismatch 
Channel to Channel 
to.5 
t2.0 
% 


BPZ (Bipolar Zero) Error<8) 
±2 
mV 


BPZ Error Mismatch 
Channel to Channel 
t3 
mV 
BPZ Differential Linearity Erro~Sl) 
to.C02 
%ofFSR(lOl 


Linearity Error 
to.OO3 
%ofFSR 
Warm·up Time 
1 
ms 


DRIFT (With Internal 
Reference) 


Gain 
O°C to 70°C 
t50 
ppm/'C 


Bipolar Zero 
O'C10 70'C 
t10 
ppm of FSRf'C 


DRIFT (Exclusive 
of Internal 
Reference) 


Gain 
O·C10 70·C 
t10 
ppm/"C 


Bipolar Zero 
O·C10 70·C 
t3 
ppm of FSRf'C 


REFERENCE 
VREF Output (Pins 19, 24): 
Voltage 
+2.75 
V 
Current 
±1QO 
~A 


Impedance 
0.2 
n 
Accuracy 
±25 
mV 
Drift 
(J"C t070·C 
t50 
ppm/"C 
VREF Input (Pins 18, P25): 
Impedance(ll) 
36311120 
nil 
pF 


POWER SUPPLY 
REJECTION 
% of V1N /% of VSUPPLy(12) 
0.03 
%/% 


POWER SUPPLY 
REQUIREMENTS 


tV. 
Supply Voltage Range 
t4.75 
t5.CO 
t5.25 
V 
+Vo 
Supply Voltage Range 
+4.75 
+5.00 
+5.25 
V 
+IA; +10 
Combined Supply Current 
+VA; +Vo = +5.0V 
+28 
mA 


-I. 
Supply Current 
-V.:-5.0V 
-13 
mA 
Power Dissipation 
tV.: 
t5.0V; 
+Vo: 
+5.0V 
210 
300 
mW 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
"C 


Operating 
-40 
+85 
"C 


Storage 
--60 
+100 
·C 


NOTES: (1) Binary Two's Complement 
coding. (2) The PCM1750 is tested and guaranteed at 5.2~s, however it will operate at 4.5}lS. The dynamic pertormance 
is not 


guaranteed or tested at this conversion rate. (3) Ratio of SignalRMs/ (DistortionRMS + NoiseRMs). (4) AID converter sample frequency (4 x 48kHz; 4X oversampling 
per 


channel). (5) AID converter input frequency (signal level). (6) Referred to input signal level. (7) Ratio of (OistortionRMS+ NoiseRMS)/ SignalRMs. (8) Externally adjustable 
to zero error. (9) Differential non-linearity error at bipolar major carry input code. Externally adjustable to zero error. (10) Full scale range (5.50V). (11) Aeferto equivalent 
circuit in Figure 1. (12) Worst case operating condition. 
Refer to typical performance 
curves. 


BURR-BROWNe 
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PIN 
DESCRIPTION 
MNEMONIC 


1 
-5V 
Analog Supply Vo~age 
-V. 
2 
+5V Analog Supply Voltage 
+V. 
3 
Serial Output (left 
Channel) 
SOUTl 


4 
Extemal 
Clock Input 
ClK 
5 
+5V·Analog 
Supply Vollage 
+V. 
6 
+5V Digital Voltage Supply 
+Vo 
7 
+5V Digital Voltage Supply 
+Vo 
8 
Digital Common 
Connection 
DCOM 
9 
Analog 
Common 
Connection 
ACOM 
10 
Digital Common 
Connection 
DCOM 
11 
Convert 
Command 
Input 
CONVERT 
12 
Serial Output (Right Channel) 
SOUTA 
13 
+5V Analog Supply Vollage 
+V. 


14 
-5V 
Analog Supply Voltage 
-V. 
15 
Offset Adjust (Right Channel) 
OFFADJR 
16 
MSB Adjust (Right Channel) 
MSBADJR 
17 
Analog Voltage Input (Right Channel; ±2.75V) 
VINR 


18 
Reference 
Vo~age Input (Right Channel) 
VREFINR 
19 
Reference 
Voltage Output (Right Channel) 
VREFOUTA 
20 
Analog 
Common 
Connection 
ACOM 
21 
Reference Voltage Decouple 
VREFcAP 
22 
Reference 
Common 
Connection 
RCOM 
23 
Analog 
Common 
Connection 
ACOM 


24 
Reference 
Voltage Output (left 
Channel) 
VREFoUTL 
25 
Reference Voltage Input (Left Channel) 
VREF1NL 
26 
Analog Voltage Input (left 
Channel; ±2.75V) 
VINL 


27 
MSB Adjust (left 
Channel) 
MSBAOJl 
28 
Offset Adjust (left 
Channel) 
OFFADJL 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes 
could cause the device not to meet its 


published 
specifications. 


Analog Input Voltage (V,N) . 
. 
-V. 
--{).3V to +V. + 0.3V 


+VA.; +Vo to ACOMIDCOM.. 
. 
0 to +7V 
-V. 
to ACOMIDCOM 
. 
. 
0 to-7V 
-VA to +VA; +Vo 
0 to +14V 


ACOM to DCOM . 
. 
±IV 


Digital Inputs (pins 4, 11) to DCOM 
--{).3V to +Vo + 0.3V 


Power Dissipation. 
. 
400mW 


lead Temperature, 
(soldering 10s).. 
.. 
+300°C 
Max Junction Temperature. 
. 
165°C 


Thermal 
Resistance, 
(JJA: Plastic DIP.. 
. 
80°Cm 
Thermal 
Resistance, 
(JJA: Plastic SOIC 
.. 
. 
100°CJW 


NOTE: 
Stresses 
above those listed under Absolute 
Maximum 
Ratings 
may 


cause permanent 
damage 
to the device. 
Exposure 
to absolute 
maximum 


conditions for extended 
periods may affect device 
reliability. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!" 


PCM1750P 
28-Pin Plastic DIP 
215 


PCM1750U 
28-Pin Plastic SOIC 
217 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR·BROWN 
assumes 
no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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BURR - BROWN~ 
113131 
PCM1760P/U 
DF1760P/U 


DEMO BOARD 
AVAILABLE 
see Appendix A 


Multi-Bit Enhanced Noise Shaping 20-Bit 
ANALOG-TO-DIGITAL CONVERSION SYSTEM 


• 
DUAL 
2o-BIT 
MONOLITHIC 
MODULATOR 
(PCM1760) 
AND MONOLITHIC 
DECIMATING 
DIGITAL 
FILTER 
(DF1760) 


• 
HIGH PERFORMANCE: 
THD+N: 
-92dB 
typ, -90dB 
max 
Dynamic 
Range: 
10SdB typ 
SNR: 10SdB min, 
110dB 
typ 
Channel 
S' ~aration: 
98dB typ, 
94dB 
min 


• 
64X OVERSAMPLING 


• 
CO-PHASE 
CONVERSION 


• 
RUNS ON 2561s OR 38415 SYSTEM 
CLOCK 


• 
VERSATILE 
INTERFACE 
CAPABILITY: 
16-, 2o-Bit 
Output 
MSB First 
or LSB First 
Format 


• 
OPTIONAL 
FUNCTIONS: 
Offset 
Error 
Calibration 
Overflow 
Detection 
Power 
Down 
Mode (DF1760) 


• 
RUNS ON:±SV 
SUPPLIES 
(PCM1760) 
AND 
5V SUPPLY 
(DF1760) 


• 
COMPACT 
28-PIN 
PACKAGES: 
28-Pin 
DIP and SOIC 


Timing 
Control 


and 
Interface 


The PCM 1760 and DF1760 combine 
for a low-eost, 


high-performance 
dual 2G-bit, 48kHz 
sampling 
ana- 
log-to-digital 
conversion 
system which is specifically 
designed 
for dynamic applications. 


The PCMI760IDFI76O 
pair form a 4-bit, 4th order, 


64X oversampling 
analog-to-digital 
converter. 


The PCM 1760 is a delta-sigma 
modulator that uses a 
4-bit quantizer within the modulation 
loop to achieve 
very high dynamic range. 


The DFI760 
is a high-performance 
decimating 
digital 
filter. The DFI760 
accepts 4-bit 64fs data from the 
PCM 1760 and decimates 
to 2G-bit 1fs data. 


The FIR filter of the DFI760 
has pass-band 
ripple of 
less than ±O.OOldB and greater 
than 
lOOdB of the 
reject band attenuation. 


I 
I 
I 
I Data 
I 
I 
I 
I 


: System 
Clod< 
: 2561384fs 


I 
,-----------------------------~ 


TIming 
Control 
and 
Interface 


BURR-BROWN_ 
'1313' 


Or, Call Cuslomer Service aI1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


ELECTRICAL 


PCM17601DF1760 


PARAMETER 
CONDmoNS 
MIN 
I 
TYP 
I 
MAX 
UNITS 


RESOLUTION 
20 
I 
I 
Bits 


ANALOG 
INPUT 


Inpul Range 
RONl=2.2kn 
±2.5 
Vp-p 
Inpullmpedance 
RONl=2.2kn 
R0N1 
G 


SAMPLING 
FREQUENCY 


Cover Range 01Is 
IIntegrator Constants: Applicationl') 
30 
48 
I 
50 
kHz 


ACCURACY 


Gain Error 
±O.5 
±1.0 
dB 
Gain Mismatch 
±O.5 
dB 
Bipolar Zero Error 
V1N -= 0 at 20s After Power-Qn 
±O.4 
% FSR(2) 


Gain Drift 
O"C to +7O"C 
±100 
ppmtsI"C 


Bipolar Zero Drift 
O"C to +7O"C 
±20 
ppmfsl"C 


DYNAMIC 
CHARACTERISTICS(C) 


THD+NI(OdBFS) 
P,U 
fIN -= 1kHz 
-92 
-90 
dB 
P-L,U-L 
-90 
-88 
dB 
THD+NI(-20dBFS) 
P,U 
fIN = 1kHz 
-76 
-70 
dB 
P-L,U-L 
-76 
-70 
dB 
THD+NI(~dBFS) 
P,U 
fiN = 1kHz 
-44 
-42 
dB 
pol, U-L 
-44 
-42 
dB 
Dynamic Range 
P,U 
I'N = 1kHz, V,N = ~BFS, 
A Fme 
104 
108 
dB 
pol, U-L 
104 
108 
dB 
SNR 
P,U 
V1N = 0, A Filter 
108 
110 
dB 
0 
P-L,U-L 
106 
110 
dB 
(0 


Frequency Response 
I'N = 20kHz 
±O.l 
dB 
•..... 


Channel Separation 
fiN = 1 kHz, 
A Filter 
94 
98 
dB 
.•... 
LL 
DIGITAL 
FILTER 
C 
eNer Sample Rate 
64 
Is 
0 
Ripple in Band 
o - 0.045351s 
±O.OOOl 
dB 
(0 
Stopband Attenuation 
-1 
O.5465ls - 63.4535ls 
-94 
dB 
•..... 


Stopband Attenuation -2 
0.5465Is - 3.4535Is 
-100 
dB 
.•... 


LOGIC INPLITS AND OUTPLITS 
:E 


Logic Family Input 
TTL Level Compatible 
CMOS 
0 
Frequency (System Clock 1) 
2561s 
12268 
MHz 
a. 


Frequency (System Clock 2) 
384ls 
18.432 
MHz 


Duty Cycle (System Clock 1) 
256ls 
40 
50 
60 
% 


I 


Duty Cycle (System Clock 2) 
3841s 
45 
50 
55 
% 
8.1 
Data Clock Input 
32 
48 
64 
Is 
Logic Family Output 
CMOS 
Data Clock Output 
64 
Is 
Data Coding 
Two's Complement 
C 
Data Bit Length 
16 
I 
20 
I 
Bits 1 


Data Format 
selectable 
Output Data Delay 
fs = 48kHz 
I 
1.5 
I 
ms 


POWER SUPPLY 
REQUIREMENT'S 
en 


Supply Vottage 
I-- 


±VCC 
PCM1760 
±4.75 
±S_O 
±S25 
V 
0 


±V•• 
PCM1760 
±4.75 
±S.O 
±S25 
V 
~ 
+Voo 
DF1760 
4.75 
5.0 
525 
V 
C 
Supply Cunent 
0 
+Ice 
PCM1760 
24 
36 
mA 
a: 
-Ice 
PCM1760 
-30 
-45 
mA 
a. 


+1•• 
PCM1760 
12 
18 
mA 


--loo 
PCM1760 
-8 
-12 
mA 
0 
+100-1 
DF1760, Normal Mode 
40 
55 
mA 
C 
+100-2 
DF1760, Power-Down 
Mode 
4 
6.6 
mA 
Power Consumption 
PCM1760 
370 
500 
mW 
~ 
DF1760, Nonnal Mode 
200 
275 
mW 
< 
DF1760, Power-Down 
Mode 
20 
33 
mW 
...J 


TEMPERATURE 
RANGE 
:! 
Opera~ng 
PCM17601DF1760 
0 
.•.25 
.•.70 
·C 
Storage 
PCM17601DF1760 
-50 
+125 
·C 
CJ 
NOTES: (1) Integrator Constants are determined by the externat components shown in the block diagram. (2) FSR means Full Scale Range, digital output code is from 
90000H to 70000H, FSR = 5.0V. (3) Use 2O-M DAC, 20kHz LPF, 400Hz HPF, average response. (4) Average response using a 2O-M reconstruction 
DAC with 20kHz 


low-pass lilter and 400Hz high-pass litter. 


BURR-BROWNe 
113131 
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ABSOLUTE 
MAXIMUM 
RATINGs-PCM1760 


Supply Voltage ..............•.......•...........................•......................•........... 
H;V 
Voltage Mismatch 
.................••.............................••..................•.......... 
O.IV 
Analog Inpul 
±V co 
D9tallnput 
+V'" +O.3V 
GND-o.3V 
Power DisslpationlP 
580mW 
Power DissipationlU 
..........•........•................................................... 
550mW 
lead TemperatureIP 
(soldering. 
IOS) 
26O"C 
lead TemperatureI\J 
(soldering. 
IOS) 
235'C 
Operating Temperature 
O'C to +7O"C 
Storage Temperature 
-50'C 
to + 125'C 


ABSOLUTE 
MAXIMUM 
RA TINGS-OF1760 


Supply Voltage 
7.0V 
Voltage Mismatch 
0.1V 
Digilallnput 
+V'" +O.5V 
V•• -o.5V 
Inpul Current 
±20mA 
Power DissipalionlP 
460mW 
Power D1ssipalionlU 
440mW 
lead 
TemperatureIP 
(soldering. 
IOS) 
260'C 
lead TemperaturelU 
(soldering. 
IOS. rellow) 
235'C 
Operating Temperature 
O"C to +700c 
Storage Temperature 
-SO'C to +125'C 


PIN 
1I()(1) 
NAME 
DESCRIPTION 


1 
0 
0ul-2R 
Right Channel 5eoond Integrator Outpul 
2 
I 
1n-2R 
Right Channel Second Integralor Inpul 
3 
0 
Out-IR 
Right Channel First Integrator Oulpul 
4 
I 
In-IR 
Right Channel Firstlntegralor 
Input 
5 
- 
SERVO DC 
Servo Amp Decoupling Capacitor 
6 
- 
+Vcc 
+5V Analog Supply Voltage 
7 
- 
AGND 
Analog Common 
8 
- 
-Vcc 
-5V Analog Supply Voltage 
9 
- 
BGDe 
Band Gap Reference Decoupling Capacitor 
10 
- 
NC 
No Coonectioo 
11 
I 
In-ll 
left Channel First Integrator Input 
12 
0 
0ul-1l 
left Channel First Integrator Ou1pu1 
13 
I 
In-2l 
left Channel Secood Integrator Inpul 
14 
0 
0ul-2l 
left Channel Secood Integrator Output 
15 
- 
NC 
No Coonectioo 
16 
- 
BPODC-l 
left Channel Bipolar Offset DecoupHng Capacitor 
17 
0 
LJRCK 
lR Clock Outpul (64Is) 
18 
0 
Strobe 
Data Strobe 0u1pu1 (1281s) 
19 
I 
2561s 
2561s Clock Input 
20 
- 
-Voo 
-5V Digital Supply Voltage 
21 
- 
DGND 
Digital Common 
22 
- 
+Voo 
+5V Digital Supply Voltage 
23 
0 
0. 
Do Data Output (LSB) 
24 
0 
0, 
0, Data Output 
25 
0 
0. 
D. Data Output 
26 
0 
03 
03 Data Outpul (MsB) 
27 
- 
BPODC-R 
Right Channel Bipolar Offset Decoupling Capacrior 
28 
- 
NC 
No Connection 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 


PCM1760P 
28-Pin PDlP 
215 
PCM1760U 
28-Pin SOlC 
217 
PCM1760P-l 
28-Pin PDIP 
215 
PCM1760U-l 
28-Pin SOIC 
217 


DFI760P 
28-Pin PDIP 
215 
DFI760U 
28-Pin SOIC 
341 


LJRCK 


BPODC-l 


15 
NC 


~ 
ELECTROSTATIC 
&.DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes 
could cause the device not to meet its 


published 
specifications. 


PRODUCT 
PACKAGE 
nlD 
+fl (Is) 
SNR 


PCM1760P 
PDIP 
-90dB 
10adB 
PCMI760U 
sOIC 
-90dB 
10adB 
PCMI760P-l 
PDIP 
-ll8dB 
1000B 
PCMI760U-l 
SOlC 
-ll8dB 
1000B 
DF1760P 
PDIP 
NA 
NA 
DF1760U 
SOlC 
NA 
NA 


The infoonation 
provided 
herein is believed to be reliable; 
however. 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissioos. 
BURR-BROWN 
assumes 00 respons;bility for the use of th~ informatton, and all use of such information 
shall be entirely al the ose(s own risk. Prices and specifications 
are subject 


to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does noI 
authorize 
Of warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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PIN CONFIGURAnON-DF1760 


Top V_ 
SOICIDIP 


OVL 
1 
28 
VSS2 


OVA 


D. 


0, 


Do 


DF1760 
Vss, 


Voo, 


2561s 


Strobe 


LRCK 


CAL 
14 
15 
SYSCLK 


PlN 
II(){') 
NAME 
DESCRIPT10N 


1 
0 
OVL 
Left Channel Overflow Outpul (Active High) 
2 
0 
OVR 
Right Channel Overllow Output (Active High) 
3 
I 
D. 
D3 Data Input (MSB) 
4 
I 
0, 
D2 Data Input 
5 
I 
0, 
01 Data Input 
6 
I 
Do 
DO Data Input (LSB) 
7 
- 
TPI 
Test Pin (No Connection) 


8 
- 
Vss, 
Common Channell 
9 
- 
VOO1 
+5V Channel 1 
10 
0 
2561s 
256fs Clock Output 
11 
I 
Sfrobe 
Data Strobe Clock Input (l28ls) 
12 
I 
LRCK 
LR Clock Input 
13 
It 
CALD 
Calibration 
Function Enable (Active Low) 
14 
0 
CAL 
Calibration Output (High During Calibration) 
15 
I 
SYSCLK 
System Clock Input (256ls or 384ls) 
16 
It/O 
SCLK 
Data Clock 
17 
It/O 
UR 
LR Channel Phase Clock 
18 
0 
SDATA 
Serial Data Output (1Is) 
19 
It/O 
FSYNC 
Frame Clock (21s) 
20 
It 
LRSC 
Phase Control of LR Channel Phase Clock 
21 
It 
/PO 
Power Down Mode Enable Input (Active Low) 
22 
It 
Mode2 
Output Fonnat Selection Input 2 
23 
It 
Model 
Output Fonnat Selection Input 1 
24 
It 
SfM 
SlaveIMaster 
Mode Selection Input (High Makes 
Slave Mode 
25 
It 
CLKSEL 
System Clock Selection Input (High Makes 25615) 
26 
- 
TP2 
Test Pin (No Connection) 
27 
- 
VOD2 
+5V Channel 2 
28 
- 
VSS2 
Common Channel 2 


,--------------------------------------------------------I 
, 
, 
, 
, 
°3: 
: 
02 I 
1/16 
Boost 
: 
0, 
Decimation 
Fitter 
: 
~ 
~r 
1 
Strobe 
: 


LRCK 
: CALD 


CAL 


2561s ,,,,,,, 


, 
I 


~ 
I 


___________________________ 
~ 
J 


SYSCLK 
VSS2 
TPl 
OVL 
SIM 
SDATA 
CLKSEL 
VCO2 
TP2 
OVR 
MODE 1 (16-, 20-Bit) 
IPD 
MODE 2 
LRSC 
FSYNC 
UR 
SCLK 
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Single-Ended Analog Input 20-Bit Stereo 
ANALOG-TO-DIGITAL CONVERTER 


• 
DUAL 2Q-BIT MONOLITHIC ill: ADC 


• 
SINGLE-ENDED 
VOLTAGE 
INPUT 


• 
64X OVERSAMPLING 
DECIMATION 
FILTER: 
Passband 
Ripple: ±O.05dB 
Stopband 
Attenuation: 
-65dB 


• 
HIGH PERFORMANCE: 
THD+N: -88dB (typ) 
SNR: 95dB (typ) 
Dynamic 
Range: 95dB (typ) 
Internal 
High Pass Filter 


• 
PCM AUDIO 
INTERFACE: 
Master/Slave 
Modes 
4 Data Formats 


• 
SAMPLING 
RATE: 
32kHz, 
44.1 kHz, 48kHz 


• 
SYSTEM 
CLOCK: 
2561s• 3841s, or 5121s 


• 
SINGLE 
+5V POWER 
SUPPLY 


• 
SMALL 
24-PIN SSOP PACKAGE 


PCMl800 
is a low cost, single chip stereo analog-to- 
digital 
converter 
with 
single-ended 
analog 
voltage 
inputs. The PCMl800 
uses a delta-sigma 
modulator 
with 64X oversampling, 
including 
a digital decima- 
tion filter and serial interface 
which 
supports 
both 
Master 
and 
Slave 
Modes 
and 
four 
data 
formats. 
PCM 1800 is suitable for a wide variety of cost-sensi- 
tive consumer applications 
where high performance 
is 
required. 


PCMl800 
is fabricated 
on a highly advanced CMOS 
process. 


Decimation 
Digital 
Filter 


Seriallnteriace 
and 
Format Control 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 
SPECIFICATIONS 


PCM1800E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
20 
Bits 


DIGITAL 
INPUT/OUTPUT 


Input Logic Level: 


V1H(lj 
2.0 
V 
V1L(lj 
0.8 
V 
Input Logic Current: 


11N(2) 
±1 
~A 


IIN(3) 
+100 
~ 
Output Logic level: 


VOH(4) 
10H= -1.6mA 
4.5 
V 
VOL(4) 
IOL = +3.2mA 
0.5 
V 
Sampling 
Frequency 
32 
44.1 
48 
kHz 
System Clock Frequency 
256fs 
8.1920 
11.2896 
12.2880 
MHz 
384fs 
12.2880 
16.9344 
18.4320 
MHz 
51215 
16.3840 
22.5792 
24.5760 
MHz 


DC ACCURACY 
Gain Mismatch 
Channel-te-Channel 
±1.0 
±2.5 
% of FSR 
Gain Error 
±2.0 
±5.0 
% of FSR 
Gain Drift 
±20 
ppm 01 FSRf'C 
Bipolar Zero Error 
High Pass Filter Bypass 
±2.0 
% of FSR 
Bipolar Zero Drift 
High Pass Filter Bypass 
±20 
ppm 01 FSRf'C 


DYNAMIC 
PERFORMANCE!') 
THD+N at FS (-<J.5dB) 
-88 
-80 
dB 
THD+N at -80dB 
-92 
dB 
Dynamic 
Range 
EIAJ, A-weighted 
90 
95 
dB 
Signal·To·Noise 
Ratio 
EIAJ, A·weighted 
90 
95 
dB 
Channel Separation 
88 
93 
dB 


DYNAMIC 
PERFORMANCE!') 
Dynamic 
Range 
16-Bit, A-weighted 
94 
dB 


Signal- 
T a-Noise 
Ratio 
16-Bit, A-weighted 
94 
dB 
Channel Separation 
16-Bit 
92 
dB 


ANALOG 
OUTPUT 
Input Range 
FS (V'N = OdB) 
2.828 
Vp-p 
Center Voltage 
2.1 
V 
Input Impedance 
30 
kil 
Anti·Aliasing 
Filter Frequency 
Response 
CEXT = 470pF, -3dB 
170 
kHz 


DIGITAL 
FILTER 
PERFORMANCE 
Passband 
0.45415 
Hz 
Stopband 
0.58315 
Hz 
Passband 
Ripple 
±0.05 
dB 
Stopband 
Attenuation 
-85 
dB 
Delay Time (Latency) 
17.4/15 
sec 
High Pass Frequency 
Response 
-3dB 
0.01915 
mHz 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range 
+Vcc 
+4.5 
+5.0 
+5.5 
VDC 
+Voo 
+4.5 
+5.0 
+5.5 
VDC 
Supply Current(6) 
+Vcc = +Voo = +5V 
18 
25 
mA 
Power Dissipation 
+Vcc = +Voo = +5V 
90 
125 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 
Storage 
-55 
+125 
°C 


Thermal 
Resistance, 
(JJA. 
100 
°CIW 


NOTES: (1) Pins 6, 7, 8, 9, 10, 11, 16 and 12, 13, 14: RSTB, BYPAS, 
FMTO, FMT1, MODEO, MODEl, 
SYSCLK, 
and FSYNC, LRCK, BCK under Slave Mode. 


(2) Pins 16 and 12, 13, 14: SYSCLK 
and FSYNC, LRCK, BCK under Slave Mode (Schmitt 
Trigger 
input). (3) Pins 6, 7, 8, 9, 10, 11: RSTB, BY PAS, FMTO, 


FMT1, MODEO, MODEl 
(Schmitt Trigger input, with 100kQ typical pull-down 
resistor). 
(4) Pins 15 and 12, 13, 14: DOUT and FSYNC, LRCK, BCK under Master 
Mode. (5) fiN = 1kHz, using Audio Precisions 
System II, rms Mode with 20kHz LPF and 400Hz HPF in calculation. 
(6) No load on DOUT (pin 15) in the Slave 
Mode. 
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PIN ASSIGNMENTS 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 


PCM1800E 
24-Lead SSOP 
338 


Supply Voltage: 
+Voo, +Vcc 
+6.5V 


Supply 
Voltage 
Differences.. 
. 
±O.1V 


GND 
Voltage 
Differences.. 
. 
±O.1V 
Digital Input Vonage.. 
. 
-o.3V 
to (Voo + 0.3V) 


Analog Input Voltage 
-o.3V 
to (Vcc + 0.3V) 


Input 
Current 
(any 
pin except 
supplies) 
±10mA 


Power 
Dissipation 
. 
. 
300mW 
Operating Temperature Range. 
. 
-25°C 
to +85°C 
Storage Temperature.. 
. 
-55°C 
to +125°C 


Lead 
Temperature 
(soldering, 
55).. 
. 
+2600C 


(reflow, 10s).. 
. 
+235·C 


PIN 
NAME 
VO 
DESCRIPTION 


1 
V1NL 
IN 
Analog 
Input, 
Lch 


2 
VAEF1 
- 
Reference 
1 Decoupling 
Capacitor 


3 
AEFCOM 
- 
Reference 
Decoupling 
Common 


4 
VAEF2 
- 
Reference 
2 Decoupling 
Capacitor 


5 
V1NR 
IN 
Input Reference, 
Rch 


6 
ASTB 
IN 
Reset 
Input, 
Active 
LOW{t) 


7 
BYPAS 
IN 
High 
Pass 
Filter Bypass 
Control(l) 


8 
FMTO 
IN 
Audio 
Data 
Format 
0(1) 


g 
FMT1 
IN 
Audio 
Data 
Format 
1 (1) 


10 
MOD EO 
IN 
Master/Slave 
Mode 
Selection 
0(1) 


11 
MODEl 
IN 
Master/Slave 
Mode 
Selection 
1(1) 


12 
FSYNC 
IN/OUT 
Frame 
Synchronization 


13 
LACK 
IN/OUT 
Sampling Clock InpuVOutput 
(ts) 


14 
BCK 
IN/OUT 
Bit Clock InpuVOutput 


15 
DOUT 
OUT 
Audio 
Data 
Output 


16 
SYSCLK 
IN 
System Clock Input, 2561s, 384ls, or 5121s 


17 
DGND 
- 
Digital 
Ground 


18 
Voo 
- 
Digital Power Supply 


19 
C'NNA 
- 
Anti~alias Filter Capacitor 
(-), 
Rch 


20 
C1NPR 
- 
Anti~alias Filter Capacitor 
(+), Rch 


21 
CINNL 
- 
Anti-alias 
Filter Capacitor 
(-), 
Lch 


22 
C1NPL 
- 
Anti-alias 
Filter Capacitor 
(+), Lch 


23 
Vcc 
- 
Analog 
Power 
Supply 


24 
AGND 
- 
Analog 
Ground 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 


and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more suscepti ble to damage because very small parametric 
changes 
could cause the device 
not to meet its published 


specifications. 


The information provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. BURR~BROWN assumes 
no 
responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 
No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR~BROWN does not authorize or warrant any BURR-BROWN 
product for use in fife support devices and/or systems. 
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PRELIMINARY INFORMATION 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


www.burr-brown.comJdatabook/DIR1700.html 


• 
STANDARD 
DIGITAL AUDIO iNTERFACE 
RECEIVER (EIAJ1201) 


• 
SAMPLING RATE: 32/44.1/48/96kHz 


• 
RECOVERS 256/384/512fs 
SYSTEM 
CLOCKS 


• 
VERY 
LOW JITIER 
SYSTEM 
CLOCK 
OUTPUT 


• 
FLEXIBLE 
SYSTEM 
CLOCK 
OUTPUT 


• 
XTAL 
CLOCKlPLL 
CLOCK 
OPERATION 
MODES 


• 
SELECTABLE 
ERROR 
FLAG 
FUNCTION 


• 
SELECTABLE 
OUTPUT 
PCM AUDIO 
DATA 
FORMAT 


• 
OUTPUTS 
CHANNEL 
STATUS 
DATA 
FLAG WITH BLOCK 
START 
SIGNAL 


• 
OUTPUTS 
USER BIT DATA 


• 
SINGLE 
+5V POWER 
SUPPLY 


• 
28-PIN 
SSOP PACKAGE 


DIR1700 is a Digital Audio Interface Receiver 
(DIR) 
which is designed for consumer and professional 
digi- 
tal audio applications, 
such as Digital AV Receivers. 
DIR1700 
has two 
system 
clock 
operation 
modes, 
"Internal 
PLL operation 
mode" 
and "XTAL 
clock 


operation 
mode", 
for 
systems 
which 
contain 
both 
digital 
and 
analog 
inputs. 
The 
advantages 
of the 
DIR1700 
are "Very low jitter 
system clock output" 


and "96kHz sampling rate capability". 
These features 


are now required for consumer and professional 
audio 
systems. 


OAT 
8.2 
BCK 


LACK 


SGLK 
C/) 


CS1 
I- 


CS2 
0 


CS3 
::> 


CS24 
C 


PLL 
CS25 
0 


lock or unlock 
VLFLG 
a:: 


258/384/51215 
c.. 


PLL 


Oscillation 
0 
CSBll 


VCO STOP 
Select 
C 
UDAT 


BLSTRT 
::>« 
..J 


~" 
C 


CLKSEL 
OSCSEl 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


DIR1700 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
FilTER 
PERFORMANCE 


Input Logic Level: V1H(1j 
2.0 
VDC 


YIL(l) 
0.8 
VDC 


V1H2(2) 
70% VDD 
VDC 


V1L2(2) 
30% Voo 
VDC 


VtH3(3) 
TBD 
VDC 


VIL3(3) 
TBD 
VDC 
Output Logic Level: VQH(") 
10= 2mA 
Voo 0.4 
VDC 


VOl(") 
10= -4mA 
0.5 
VDC 
Input leakage 
Current: 
I'N 
±1.0 
±10 
~ 
Input Sampling 
Frequency: 
Fs 
+32 
96 
kHz 
System Clock Frequency 
SClKIS) 
8.192 
256, 384, 5121s 
36.864 
MHz 
SClK 
Clock Jitter 
200 
ps rms 
SClK 
Duty Cycle 
50 
% 


Crystal Resonator 
Frequency 
8.192 
24.576 
MHz 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range 
VOD, Vec 
+4.5 
+5 
+5.5 
VDC 
Supply Current: I. (Vcc) 
TBD 
mA 


10(Voo) 
TBD 
mA 
Power Consumption 
Po 
TBD 
mA 


Supply Voltages: +VDD 
....................................•..•....................••...... 
±6.5V 
+Vcc.. 
.. 
±6.5V 
Input Voltage 
-0.3 to Voo +0.3V 
Input Current 
±10mA 
Operating Temperature 
Range .. 
. 
-25°C to +85°C 
Storage Temperature 
Range .. 
. 
-55°C to +125°C 


PACKAGE 


28-Pin SSOP 


PACKAGE 
DRAWING 
NUMBERI') 


324 


A 
ELECTROSTATIC 
J..fIt.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR~BROWN does not authorize or warrant 
any BURR~BROWN product for use in life support devices and/or systems. 
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PIN ASSIGNMENTS 
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PIN 
NAME 
VO 
DESCRIPTION 


1 
CLKSEL 
In 
Clock Select (256Is, 3841s and 512Is)11) 


2 
OSCSEL 
In 
Oscillation 
Select (PLUXtal)12) 


3 
Vcc 
- 
Analog Power Supply 


4 
FIL 
- 
PLL filter 


5 
AGND 
- 
Analog 
Ground 


6 
96SPL 
Out 
96kHz Sampling 
Flag 


7 
CS25 
Out 
Fs Rate Flag (32k, 44.1 k and 48k)14) 


8 
CS24 
Out 
Fs Rate Flag (32k, 44.1 k and 48k)14) 


9 
XTI 
In 
Crystal In 


10 
XTO 
Out 
Crystal Out 


11 
BLSTRT 
Out 
Block Start Clockl') 


12 
UDAT 
Out 
User Data OU~5) 


13 
CSBIT 
Out 
Channel 
Status 
SittS) 


14 
VLFLG 
Out 
Validity Ilag 


15 
CS3 
Out 
Emphasis 
Flag(4) 


16 
CS2 
Out 
Copy Guard Flagl41 


17 
CS1 
Out 
Audio Data Flag (PCM/DATA)14) 


18 
SCLK 
Out 
Audio System 
Clock Out 


19 
BCK 
Out 
Audio Bit Clock Out 


20 
DAT 
Out 
Audio Data Out 


21 
LRCK 
Out 
Audio Left/Right 
Clock Out 


22 
DIN 
In 
Data Input 


23 
ERF 
Out 
Error Flag Out (PLL Unlock/Parity 
Error) 


24 
DGND 
- 
Digital Ground 


25 
ERSNS 
In 
Error Sense 
Switch(2) 


26 
Voo 
- 
Digital Power 
Supply 


27 
D1 
In 
Data Format Select 1(3) 


28 
DO 
In 
Data Format Select 0(3) 


NOTES: (1) When "CLKSEL" is open, input level becomes Middle (1/2Voo) by 
the pull-up and pull-down 
resistors. 
(2) Pull-up. (3) Pull-down. 
(4) Channel 
status output pins become active for consumer 
application. 
(5) Serial outputs 
are utilized for both consumer 
and professional 
application. 


BURR - BROWN@) 
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PCM54 
PCM55 


16-Bit Monolithic 
DIGITAL- TO-ANALOG 
CONVERTERS 


• 
PARALLEL 
INPUT 
FORMAT 


• 
16-BIT 
RESOLUTION 


• 
15-BIT 
MONOTONICITY 
(typ) 


• 
-92dB 
TOTAL 
HARMONIC 
DISTORTION 


(K Grade) 


• 
3~ 
SETTLING 
TIME (Voltage 
Out) 


The PCM54 
and PCM55 
family 
of converters 
are 
parallel input, fully monotonic, 
l6-bit digital-to-ana- 
log converters 
that are designed 
and specified 
for 
digital audio applications. 
These devices employ ul- 
tra-stable 
nichrome 
(NiCr) thin-film 
resistors to pro- 


vide monotonicity, 
low distortion, and low differential 
linearity 
error (especially 
around 
bipolar zero) over 
long 
periods 
of time 
and 
over 
the full operating 
temperature. 


These converters 
are completely 
self-contained 
with a 
stable, 
low noise, internal, 
zener voltage reference; 


high 
speed 
current 
switches; 
a resistor 
ladder 
network; 
and a fast settling, 
low noise output opera- 
tional amplifier 
all on a single monolithic 
chip. The 


• 
96dB 
DYNAMIC 
RANGE 


• 
±3V or ±1 mA AUDIO 
OUTPUT 


• 
OPERATES 
ON ±5V (PCM55) 
to ±12V 
(PCM54) 
SUPPLIES 


• 
28-PIN 
DIP (PCM54) 


• 
24-LEAD 
SOIC (PCM55) 


converters 
are operated using two power supplies that 
can range 
from ±5V (PCM55) 
to ±12V 
(PCM54). 


Power dissipation 
with ±5V supplies is typically 
less 
than 200mW. 
Also included is a provision 
for exter- 


nal adjustment of the MSB error (differential 
linearity 
error at bipolar zero, PCM54 only) to further improve 
THO specifications 
if desired. 


A current output (Iou-r)wiring option is provided. This 
output 
typically 
settles 
to within 
±O.OO6% of FSR 
final value in 350ns (in response to a full-scale change 
in the digital input code). 


The PCM54 is packaged 
in 28-pin plastic DIP pack- 
age. The PCM55 is available in a 24-pin plastic mini- 
flatpak. 


Output 
Operational 
Amplifier 
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SPECIFICATIONS 


PCM54HP. 
PCM55HP 
PCM54JP. 
PCM55JP 
PCM54KP 


PARAMETER 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
UNITS 


DIGITAL INPUTS 
Resolution 
16 
* 
* 


Bils 


Dynamic Range 
96 
* 
* 


dB 
Logic Levels (TIUCMOS 
Compatible): 
V,H 
+2.4 
+5.25 
* 
* 
* 
* 


V 


V" 
0 
+0.8 
* 


, 
* 
* 
* 


V 
IIH• VIN = +2.7V 
+40 
* 
* 


f1A 


Ill. VIN = +O.4V 
-j).5 
* 
* 


mA 


TRANSFER 
CHARACTERISTICS 
ACCURACY 
Gain Error 
±2 
* 
* 
% 


Bipolar Zero Error 
±30 
* 
* 


mV 
Differential Unearily 
Error at Biploar Zerol') 
±O.OOl 
* 
* 
% FsR(2) 


Noise (rms) (20Hz to 20kHz) at Bipolar Zero 
12 
* 
* 


~V 


TOTAL 
HARMONIC 
DISTORTlONl') 


(16-Bit Resolution) 
Vo = ±FS at I = 991Hz 
-94 
-82 
* 


-88 
* 
* 
-92 
dB 
Vo = -2OdB at I = 991 Hz 
-74 
-88 
* 
* 
* 


-80 
-74 
dB 


Vo = -BOdB at I = 991 Hz 
-34 
-28 
* 
* 
* 


--40 
-34 
dB 


MONlDTONICITY 
15 
* 
* 


Bils 


SETTLING TIME (10±0.006% of FSR) 
Voltage Output: 6V Step 
3 
* 
* 
~ 


1LSB Step 
1 
* 
* 


~s 
Current Outpul (lmA 
Step): 10n to loon 
Load 
350 
* 
* 


ns 


1k11Loact<4) 
350 
* 
* 


ns 


Deglitcher Delay (THO Tesl)(S) 
2.5 
4 
* 
* 
* 
* 


~s 
II) 
Slew Rate 
10 
* 
* 
VI~s 
II) 
WARM-UP TIME 
1 
* 
* 


Min 


ANALOG 
OUTPUT 
oe:i 


Voltage Output: Bipolar Range 
±3 
* 
* 
V 
II) 


Output Current 
±2 
* 
* 


mA 
~ 
Output Impedance 
0.1 
* 
* 
n 
0 
ShOl1-ei"",tt 
Duration 
Indefinite to Common 
* 
* 
0.. 
Current 0utput:(6) 


Bipolar Range (±30%) 
±1 
* 
* 
mA 
Bipolar Output Impedance (±30%) 
1.2 
* 
* 
, 
k1l 
8.21 
POWER SUPPLY 
REQUIREMENTS 
Voltage: +Vcc (PCM54) 
+4.75 
+12 
+15.75 
* 
* 
* 
* 
* 
* 


V 


-Vcc 
(PCM54) 
-4.75 
-12 
-15.75 
* 
* 
* 
* 
* 
* 


V 


+Vcc (PCM55) 
+4.75 
+5 
+7.5 
* 
* 
* 
* 
* 
* 


V 
~ 


-Vcc 
(PCM55) 
-4.75 
-5 
-7.5 
* 
* 
* 
* 
* 
* 


V 
Supply Drain: +Vcc 
+13 
+20 
* 
* 
* 
* 


rnA 


-Vcc 
~ 
-16 
-25 
* 
* 
* 
* 


rnA 
I 
TEMPERATURE 
RANGE 
en 
Operating 
0 
+70 
* 
* 
* 
* 


·C 
t- 


Storage 
-55 
+100 
* 
* 
* 
* 
·C 
0 
* SpecifICation same as for PCM54HP. 
NOTES: (1) Extemally adjustable. If extemal adjustment is nOl used, connect a O.Q1~Fcapacitorlo 
Common to reduce noise pickup. (2) FSR means FUll-Scale Range 


and is 6V for ±3V output. (3) The measurement 
of total hannonic distortion is highty dependent 
on the characteristics 
of the measurement 
circuit. Burr-Brown may 
calculate THO from the measured linearity errors using equation 2 in the section on "TOlai Hannonic Distortion; 
but specifies that the maximum THO measured with 


the circutt shown in Figure 2 will be less than the limils indicated. (4) Measured with an active clamp to provide a low impedanoe for approximately 
200ns. (5) Deglitcher 
or samplehlold 
delay used in THO measurement 
test circutt. see Figures 2 and 3. (6) Output ampliflOr disconnected. 


The information 
provided 
herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR·BROWN 
assumes no responsibiltty 
lor the use of this infomation, 
and all use 01such infonnation 
shall be entirely at the use(s own risk. Prices and specifications 
are subject 
to change without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does nO! 


authorize 
or warrant any BURR-BROWN 
product for use in tife support devices and/or systems. 


BURR-BROlNNe 
11E'I1E'I1 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact Your Local Salesperson 


CONNECTION 
DIAGRAMS 


(Oplional)j--- 
loWi'---'('~ 


, 
4701<0 
4701<0! 


Audio 0 


Vwr 


NOTES: (1) MSB ""'" 
(BPZ dilferenliallinearily 
OfTt)f)can be adjusted to zero 
using this extemaJ cin:on. (2) Connect to bipolar open1tion (+Vcc > 8.5V tOf 
unipolaropemtion). (3) Connect fOfVwr operation. When Vwr a"1l is not being 


used 
(lour 
mode), 
terminate 
with an extemaI3kOfeedb8ckresi8torbstween 
pin 
19 and pin 21. and a 1kn reoislOf beIw_ 
pin 21 and pin 22 to reduce __ 
noise effecls. 


PIN 
PCM54-DlP 
PIN 
PCM54-OIP 


1 
Trim 
15 
Bit 13 


2 
Bit 1 (MSB) 
16 
Bit 14 


3 
Bit 2 
17 
Bit 15 
4 
NC 
18 
Bit 16 (lSB) 


5 
Bit 3 
19 
Vour 


6 
Bit 4 
20 
RFB 


7 
Bit 5 
21 
SJ 


8 
Bit 6 
22 
Common 


9 
Bit 7 
23 
lour 


10 
Bit 8 
24 
NC 
11 
Bit 9 
25 
IBPO 


12 
Bit 10 
26 
+Vex; 


13 
Bit 11 
27 
MSBAqust 


14 
Bn 12 
28 
-Va; 


PIN 
PCM55-S01C 
PIN 
PCM55-SOIC 


1 
Bit 1 (MSB) 
13 
Bn 13 


2 
Bit 2 
14 
Bn14 


3 
Bit 3 
15 
Bn15 


4 
Bit 4 
16 
Bit 16 


5 
Bit 5 
17 
Vour 
6 
Bit 6 
18 
Feedback Resistor 


7 
Bit 7 
19 
Summing Junction 


8 
Bn 8 
20 
Common 


9 
Bit 9 
21 
Current Output 
10 
Bit 10 
22 
Bipolar Offset 


11 
Bit 11 
23 
+Va; 


12 
Bit 12 
24 
-Vex; 


NOTES: (1) Connect fOfbipolaropen1lion. (+Vcc > 8.5V for unipolar operation). 
(2) Connect fOfVwroperalion. 
When VouTa"1l is not being used (!ouT mode), 


terminatewithan 
extemal:Jl1l 
feedback 
resistor 
between 
pin 17 and pin 19. and 


a 1 kO 
resislor 
between 
pin 
19 and 
pin 20 to reduce 
possi»e 
noise 
effects. 


OC Supply Voltage ....•.........•..........•....•........................................ 
±18VOC 
Input logic 
Voltage 
-1 V to +5.5V 
Power Dissipation 
PCM54 8OOmW. PCM55 400mW 
Storage Temperature 
--SS°C to +l00"C 


lead Temperature, 
(~ring. 
105) 
+3OO"C 


PACKAGE 
DRAWING 
PRODUCT 
THDIlI 
FS 
PACKAGE 
NUMBEfI(') 


PCM54HP 
0.008 
28·Pin DIP 
215 
PCM54JP 
0.004 
28·Pin DIP 
215 
PCM54KP 
0.0025 
28·Pin DIP 
215 
PCM55HP 
0.008 
24·lead 
SOIC 
178 
PCM55JP 
0.004 
24-lead 
SOIC 
178 


#\ 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all 
integrated 
circuits 
be handled 
with 


appropriate precautions. Failure to observe proper handling and 
installation procedures can cause damage. 


ESD damage can range from subtle performance degradation to 
complete device failure. Precision integrated circuits may be more 
susceptible to damage because very small parametric changes 
could cause the device not to meet its published specifications. 


BURA-BROWNe 


Burr-Brown Ie Data Book 
11E31E31 


BURR - BROWN® 
IEEl EElI 
PCM56P 
PCM56U 


Serial Input 16-Bit Monolithic 
DIGITAL- TO-ANALOG 
CONVERTER 


FEATURES 


• 
SERIAL INPUT 


• 
-92dB 
MAX THO: FS Input, K Grade 


• 
-74dB 
MAX THO: -20dB 
Input, K Grade 


• 
96dB DYNAMIC 
RANGE 


• 
NO EXTERNAL 
COMPONENTS 
REQUIRED 


• 
16-BIT RESOLUTION 


• 
15-BIT MONOTONICITY, 
TYP 


• 
0.001 % OF FSR TYP DIFFERENTIAL 
LINEARITY 
ERROR 


• 
1.5JlS SETTLING 
TIME, TYP: Voltage Out 


• 
±3V OR ±1 mA AUDIO OUTPUT 


• 
EIAJ STC-007-COMPATIBLE 


• 
OPERATES 
ON ±5V TO ±12V SUPPLIES 


• 
PINOUT ALLOWS 
lOUT OPTION 


• 
PLASTIC 
DIP OR SOIC PACKAGE 


The PCM56 
is a state-of-the-art, 
fully 
monotonic, 
digital-to-analog 
converter 
that 
is designed 
and 
specified 
for digital 
audio applications. 
This device 
employs 
ultra-stable 
nichrome 
(NiCr) 
thin-film 
resistors to provide monotonicity, 
low distortion, 
and 
low 
differential 
linearity 
error 
(especially 
around 
bipolar zero) over long periods of time and over the 
full operating 
temperature. 


This converter 
is completely 
self-contained 
with a 
stable, 
low noise, internal 
zener voltage 
reference; 
high speed current 
switches; 
a resistor 
ladder 
net- 
work; and a fast settling, low noise output operational 
amplifier 
all 
on 
a single 
monolithic 
chip. 
The 
converters are operated using two power supplies that 
can range from ±5V to ±12V. Power dissipation 
with 
±5V 
supplies 
is typically 
less than 200mW. 
Also 
included is a provision for external adjustment 
of the 
MSB error (differential 
linearity error at bipolar zero) 
to further 
improve 
total harmonic 
distortion 
(THD) 
specifications 
if desired. 
Few external 
components 
are 
necessary 
for 
operation, 
and 
all 
critical 
specifications 
are 100% tested. This helps assure the 
user of high system reliability and outstanding 
overall 
system performance. 


The PCM56 
is packaged 
in a high-quality 
l6-pin 
molded plastic DIP package or SOIC and has passed 
operating life tests under simultaneous 
high-pressure, 


high-temperature, 
and high-humidity 
conditions. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
A2 85734 
• Street 
Address: 
6730 
S, Tucson 
Blvd., Tucson, 
AZ 
85706 
• Tel: (520) 
746-1111 
• Twx: 
910-952·1111 


Internet: http://www.burr·brown.coml 
• FAXLine: (800) 548-6133 (US/Canada Only) • Cable: BBRCORP • Telex: 066-6491 • FAX: (520) 889-1510 • Immediate Product Info: (800) 548-6132 
iU~;i~ 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


PCM56U, PCM56P-J, 
-K 


PARAMETER 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT 


Resolution 
16 
Bits 
Digital l"puts(1): V1H 
+2.4 
+VL 
V 


V'L 
0 
+0.8 
V 


IIH' V1N= +2.7V 
+1.0 
~ 
IlL' V1N = +OAV 
-50 
~ 
Input Clock Frequency 
10.0 
MHz 


TRANSFER 
CHARACTERISTICS 
ACCURACY 
Gain Error 
n 
±2.0 
% 


Bipolar Zero Error 
±30 
mV 


Differential Linearity Error 
±0.001 
% of FSR(2j 


Noise (rms. 20Hz to 20kHz) at Bipolar Zero (VOLTmodels) 
~ 
6 
~V 


TOTAL 
HARMONIC 
DISTORTION 


Vo = ±FS at f = 991 Hz: PCM56p·K 
-94 
-92 
dB 
PCM56P-J 
-94 
-88 
dB 
PCM56P. PCM56U 
-94 
-82 
dB 
PCM56P-L 
-94 
-80 
dB 


Vo = -2OdB at f = 991Hz: PCM56P-K 
-75 
-74 
dB 


PCM56P-J 
-75 
~8 
dB 
PCM56P, PCM56U 
-75 
-68 
dB 


PCM56P-L 
-75 
-60 
dB 


Vo = -60dB 
at f = 991 Hz: PCM56P-K 
-35 
-34 
dB 


PCM56P-J 
--35 
-28 
dB 


PCM56P. PCM56U 
--35 
-28 
dB 
PCM56P-L 
-35 
-20 
dB 


MONOTONICITY 
15 
Bits 


DRIFT (O·C to +70·C) 
I 


Total Drift(3l 
±25 
ppm of FSR/"C 
Bipolar Zero Drift 
±4 
ppm of FSR/"C 


SETTLING 
TIME (to ±0.006% of FSR) 
Vollage Output: 6V Step 
1.5 
~s 


1LSB 
1.0 
~s 
Slew Rate 
10 
VI~s 
Current Output, lmA Step: 100. to lOOn Load 
350 
ns 
1Iill 
Load<') 
350 
ns 


WARM-UP 
TIME 
1 
- 
Min 


OUTPUT 
Voltage Output Configuration: 
Bipolar Range 
±3.0 
V 
Output Current 
±2.0 
mA 
Output Impedance 
0.10 
n 
Short Circuit Duration 
Current Output Configuration: 
Indefinite to Common 
Bipolar Range (±30%) 
±1.0 
mA 
Output Impedance (±30%) 
1.2 
kQ 


POWER SUPPLY 
REQUIREMENTSI') 


Voltage: 
+Vs and +VL 
+4.75 
+5.00 
+13.2 
V 
-Vs and-VL 
-4.75 
-5.00 
-13.2 
V 
Supply Drain (No Load): +V (+Vs and +VL = +5V) 
+10.00 
+17.0 
mA 
-V (-Vs and -VL = -5V) 
-25.0 
-35.0 
mA 
+V (+Vs and +Vl = +12V) 
+12.0 
mA 
-V (-Vs and -VL = -12V) 
-27.0 
mA 


Power Dissipation: Vs and Vl = ±5V 
175 
260 
mW 
Vs and Vl = ±12V 
468 
mW 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
·C 
Operation 
-25 
+70 
·C 
Storage 
-60 
+100 
·C 


NOTES: 
(1) Logic input levels are TTUCMOS-compatible. 
(2) FSR means full-scale range and is equivalent to 6V (±3V) for PCM56 
in the VOUT mode. (3) This is the 
combined drift error due to gain. offset. and linearity over temperature. 
(4) Measured 
with an active 
clamp 
to provide a 'ow impedance 
for approximately 
200ns. (5) All 
specifications assume +V s connected to +V l and -V s connected to -V l' If supplies are connected separately, -V l must not be more negative than -V s supply voltage 
to assure proper operation. 
No similar restriction applies to the value of +Vl with respect to +Vs' 


DC Supply Voltages ... 
Input Logic Voltage. 
Power Dissipation. 
Operating Temperature 
.... 
Storage Temperature 
.. 
Lead Temperature 
(soldering, 
105) .. 


........... ±16VDC 
............... -1V to +VS!+VL 
............... 850mW 


........ -25°C 
to +70°C 
........................... 
-60°C to +10QoC 
................ 
+300°C 


PIN 
DESCRIPTION 
MNEMONIC 


Pl 
Analog Negative Supply 
-Vs 
P2 
Logic Common 
lOG 
COM 
P3 
Logic Positive Supply 
+VL 
P4 
No Connection 
NC 
P5 
Clock Input 
ClK 


P6 
Latch Enable Input 
lE 
P7 
Serial Data Input 
DATA 
P8 
Logic Negative Supply 
-VL 
P9 
Voltage Output 
Your 
Pl0 
Feedback Resistor 
RF 


Pl1 
Summing Junction 
SJ 
P12 
Analog Common 
ANA COM 
P13 
Current Output 
lOUT 
P14 
MSB Adjustment Terminal 
MSB ADJ 


P15 
MSB Trim-pot Terminal 
TRIM 
P16 
Analog Positive Supply 
+Vs 


-5V 
l~FV 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


PCM56U 
16-Pin SOIC 
211 


PCM56P 
16-Pin Plastic DIP 
180 


PCM56P-J 
16-Pin Plastic DIP 
180 
PCM56P-K 
16-Pin Plastic DIP 
180 


PCM56P-l 
16-Pin Plastic DIP 
180 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device 
not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR 
~ BROWN4Il 


IE:lE:lI 
Burr-Brown Ie Data Book 


BURR - BROWN® 
113131 


Serial Input 18-Bit Monolithic 
Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
la-BIT 
MONOLITHIC 
AUDIO 
D/A 
CONVERTER 


• 
LOW MAX THD + N: -92dB 
Without 
External 
Adjust 


.100% 
PIN COMPATIBLE 
WITH INDUSTRY 
STD 16-BIT PCM56P 


• 
LOW GLITCH 
OUTPUT OF ±3V OR ±1 mA 


• 
CAPABLE 
OF ax OVERSAMPLING 
RATE 
IN VOUT MODE 


• 
COMPLETE 
WITH INTERNAL 
REFERENCE 
AND OUTPUT 
OP AMP 


• 
RELIABLE 
PLASTIC 
16-PIN DIP PACKAGE 


The PCM61P is an 18-bit totally pin compatible 
per- 


formance replacement 
for the popular 16-bit PCM56P. 
With the addition of two extra bits, lower max THD+N 
(-92dB; PCM61 P-K) can be achieved in audio applica- 
tions already 
using 
the PCM56P. 
The 
PCM6lP 
is 
complete with internal reference and output op amp and 
requires no external parts to function as an J 8-bit DAC. 
The PCM61P 
is capable of an 8-tirnes oversampling 
rate (single channel) and meets all of its specifications 
without an external output deglitcher. 


The PCM61P comes in a small, reliable 16-pin plastic 
DIP package that has passed operating life tests under 
simultaneous 
high temperature, high humidity and high 


pressure testing. 


VREF 


MSBAdj 


RF 


lOUT 


BURR-BROWN_ 
113131 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


PCM61P-P, J-P, K 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
18 
Bits 


DYNAMIC 
RANGE 
108 
dB 


DIGITAL 
INPUT 
Logic Family 
TIUCMOS 
Compatible 


Logic Level: 
VIH 
+2.4 
WL 
V 
VIL 
0 
+0.8 
V 


I'H 
V1H = +2.7V 
+1 
~ 


III 
V1l = +O.4V 
-50 
~ 


Data Format 
Serial STe(l 


Input Clock Frequency 
16.9 
MHz 


DYNAMIC 
CHARACTERISTICS 
Total Hannonic 
Distortion + N(2) 
Without MSB Adjustments 
PCM61P 


I = 991 Hz (OdB)13) 
Is = 176.4kHz(4) 
-ll8 
-ll2 
dB 
I = 991 Hz (-20dB) 
Is = 176.4kHz 
-74 
-G8 
dB 


1= 991 Hz (-GOdB) 
Is = 176.4kHz 
-34 
-28 
dB 
PCM61P-J 


1= 991 Hz (OdB) 
fs = 176.4kHz 
-94 
-ll8 
dB 


1= 991 Hz (-2OdB) 
fs = 176.4kHz 
-76 
-74 
dB 
1= 991 Hz (-GOdB) 
fs = 176.4kHz 
-36 
-34 
dB 


PCM61P-K 
1= 991 Hz (OdB) 
Is = 176.4kHz 
-98 
-92 
dB 
1= 991 Hz (-2OdB) 
Is = 176.4kHz 
-ll0 
-74 
dB 
1= 991 Hz (-GOdB) 
Is = 176.4kHz 
-40 
-34 
dB 


IDLE CHANNEL 
SNR 
20Hz to 20kHz at BPz(5) 
112 
dB 


TRANSFER 
CHARACTERISTICS 
ACCURACY 
Gain Error 
±2 
%FSR 
r:L 


Bipolar Zero Error 
±30 
mV 
,.. 


Differential Linearity Error 
±0.001 
%FSR 
CD 


Total 
Dritt<6} 
O·Cto 70·C 
±25 
ppm of FSRI"C 
:= 
Bipolar Zero Drift 
O·Cto 70·C 
±4 
ppm of FSRI"C 
0 
Warm-up Time 
1 
Minute 


MONOTONICITY 
16 
Bits 
r:L 


ANALOG 
OUTPUT 
----. 


Voltage: 
Output Range 
±3 
V 
~ 
Output Current 
±2 
mA 


Output Impedance 
0.1 
II 
Current: 
Output Range 
±300/0 
±1 
mA 


~ 
Output Impedance 
±30% 
1.2 
k!l 


SETILING 
TIME 
To ±O.OO6% of FSR 
C 


Voltage: 
6V Step 
1.5 
~s 
I 
1 LSB 
1.0 
~s 
(J) 
Slew Rate 
12 
VI~s 
I- 
Current: 
lmA Step 
Ion 
to loon 
Load 
250 
ns 
lmA Step 
lk!l 
Load 
350 
ns 
0 


Glitch Energy 
Meets all THD+N specs without external deglitching 
;::) 


POWER SUPPLY 
REQUIREMENTS(7) 
C 


±Vcc Supply Voltage 
±4.75 
±5 
±13.2 
V 
0 


Supply Current: +Icc 
+Vcc = +SV 
+10 
+17 
mA 
a:: 


+Ice 
+Vcc = +12V 
+12 
mA 
c.. 


-Ice 
-Vce = -5V 
-25 
-,'J5 
mA 
0 
-Ice 
-Vce=-12V 
-27 
mA 
C 
Power Dissipation 
±Vce=±5V 
175 
260 
mW 


±Vce=±12V 
475 
mW 
;::) 


TEMPERATURE 
RANGE 
<C 


Specification 
0 
+70 
·C 
..J 


Operating 
-30 
+70 
·C 


~ 
Storage 
-GO 
+100 
·C 


NOTES; (1) Binary Two's Complement 
coding. (2) Ratio of (OistortionAMs + NoiseAMs)/SignaIAMs, (3) D/A converter output frequency/signallevel. 
(4) D/A converter 
C) 


sample frequency (4 x 44.1 kHz; 4 times oversampling). 
(5) Bipolar zero, using A·weighted filter. (6) This is the combined drift error due to gain, offset, and linearity over c- 


temperature. 
(7) All positive and all negative supply pins must be tied together respectively. 


BURR· BROWNe 
I~~I 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


CONNECTION 
DIAGRAM 


PIN 
FUNCTION 
DESCRIPTION 


1 
-Vs 
Analog Negative 
Supply 
2 
lOG 
COM 
Logic Common 
3 
+VL 
Logic Positive 
Supply 
4 
NC 
No Connection 
5 
ClK 
Clock Input 
6 
lE 
Latch 
Enable 
Input 


7 
DATA 
Serial Data Input 
8 
-VL 
logic 
Negative Supply 
9 
VOUT 
Voltage 
Output 
10 
RF 
Feedback 
Resistance 
11 
SJ 
Summing 
Junction 
12 
ANA COM 
Analog Common 
13 
lOUT 
Current Output 
14 
MSB ADJ 
MSB Adjustment 
Terminal 


15 
TRIM 
MSB Trim-pot 
Terminal 
16 
+VS 
Analog Positive Supply 


DC Supply Voltages 
±16VDC 


Input 
Logic 
Voltage. 
. 
-1V 
to VS/+VL 


Power Dissipation. 
. 
850mW 
Operating Temperature Range. 
. 
-25°C 
to +70°C 
Storage Temperature Range 
-600C to +100°C 


Lead Temperature(soldering,105).. 
+300°C 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER!') 


PCM61p·P 
16·Pin Plastic DIP 
180 


PCM61P-J 
16-Pin 
Plastic 
Dl P 
180 


PCM61P-K 
16-Pin 
Plastic 01P 
180 


A 
ELECTROSTATIC 


~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


DIGITAL INPUT 
ANALOG 
OUTPUT 


Binary Two's 
Voltage (V) 
Current (mA) 
Complement 
(BTC) 
DAC Output 
VouTMode 
lOUT Mode 


1FFFF Hex 
+FS 
-0.99999237 
+2.99997711 


00000 Hex 
BPZ 
0.00000000 
0.00000000 
3FFFF Hex 
BPZ-1lSB 
+0.00000763 
-0.סס OO2289 
2סס oo Hex 
-FS 
+1.0ס0ooooo 
-3.0ס0ooooo 


The information provided herein is believed to be reliable: however. BURR-BROWN 
assumss no responsibility for inaccuracies 
oromissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, 
and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN® 
IElElI 


Colinear 
™ 20-Bit Monolithic 
Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
COLINEAR 
20-BIT AUDIO 
DAC 


• 
NEAR-IDEAL 
LOW LEVEL OPERATION 


• 
GLITCH-FREE 
OUTPUT 


• 
ULTRA 
LOW -96dB 
max THD+N 
(Without 
External 
Adjustment) 


• 
116dB SNR min (A-Weight 
Method) 


• 
INDUSTRY 
STD SERIAL 
INPUT FORMAT 


• 
FAST (200ns) 
CURRENT 
OUTPUT 
(±2mA; 
±2% max) 


• 
CAPABLE 
OF 16x OVERSAMPLING 


• 
COMPLETE 
WITH REFERENCE 


The PCM63P 
is a precision 
20-bit digital-to-analog 
converter with ultra-low distortion (-96dB 
max with a 


full scale output; PCM63P-K). 
Incorporated 
into the 


PCM63P is a unique Colineardual-DAC 
per channel 


architecture 
that eliminates 
unwanted 
glitches 
and 
other nonlinearities 
around bipolar zero. The PCM63P 


also features 
a very low noise 
(ll6dB 
max SNR; 
A-weighted 
method) 
and fast settling current output 
(200ns typ, 2mA step) which is capable of 16-times 
oversampling 
rates. 


Applications 
include 
very low distortion 
frequency 
synthesis 
and high-end 
consumer 
and professional 
digital audio applications. 


Collnearnl, 
Burr-Brown 
Corp. 


International 
Airport 
Industrial 
Partt 
• Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ85734 
• Street 
Address: 
6730 
S. Tucson 
Btvd., 
Tucson, 
AZ 
85706 
• Tel: (520)746-1111 
• 1wx: 910-952-1111 


Internet: 
http://www.burr-brown.comI 
• FAXLine: 
(800) 
548-6133 
(USICanada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: (520) 
889-1510 
• Immediate 
Product 
Info: (800) 
548-6132 


BURR-BROWN_ 
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For Immediate Assistance, Contact YourLocal Salesperson 
SPECIFICATIONS 


PCM63P, 
PCM63P-J, 
PCM63P-K 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
20 
Bits 


DYNAMIC 
RANGE, 
THD+N at -60dB 
Relerred to Full Scale 


PCM63P 
96 
100 
dB 


PCM63P-J 
100 
104 
dB 
PCM63P-K 
104 
108 
dB 


DIGITAL 
INPUT 
Logic Family 
nUCMOS 
Compatible 
Logic Level: V1H 
+2.4 


I 
I 


+Vo 
V 
VIL 
0 
0.8 
V 


I'H 
V1H = +2.7V 
+1 
~A 
III 
V1L = +O.4V 
-SO 
~A 


Data Format 
Serial, MSB First, BTCll) 


Input Clock Frequency 
12.5 
25 
MHz 


TOTAL 
HARMONIC 
DISTORTION 
+ N(21,Without Adjustments 


PCM63P 


I = 991 Hz (OdB)13) 
Is = 352.8kHzl') 
-92 
-88 
dB 


I = 991 Hz (-2OdB) 
Is = 352.8kHz 
-80 
-74 
dB 


I = 991 Hz (-6OdB) 
Is = 352.8kHz 
-40 
-36 
dB 
PCM63P-J 


I = 991 Hz (OdB) 
Is = 352.8kHz 
-96 
-92 
dB 


I = 991 Hz (-2OdB) 
Is = 352.8kHz 
-82 
-76 
dB 


1= 991 Hz (-6OdB) 
Is = 352.8kHz 
-44 
-40 
dB 
PCM63P-K 
I = 991 Hz (OdB) 
Is = 352.8kHz 
-100 
-96 
dB 


I = 991 Hz (-2OdB) 
Is = 352.8kHz 
-88 
-82 
dB 


I = 991 Hz (-6OdB) 
Is = 352.8kHz 
-48 
-44 
dB 


ACCURACY 
Level Linearity 
at -9OdB 
Signal Level 
±O.3 
±1 
dB 


Gain Error 
±1 
±2 
% 


Bipolar Zero Error(5) 
±12 
~A 
Gain Drift 
DOC to 70°C 
25 
ppml°C 


Bipolar Zero Drift 
DOC to 70°C 
4 
ppm 01 FSRI"C 
Warm-up Time 
1 
Minute 


IDLE CHANNEL 
SNR(6) 
20Hz to 20kHz at BPZ(7) 
+116 
+120 
dB 


POWER SUPPLY 
REJECTION 
+86 
dB 


ANALOG 
OUTPUT 


Output Range 
±2.00 
mA 


Output Impedance 
670 
n 


Intemal 
AFEEDBACK 
1.5 
kQ 
Settling Time 
2mA Step 
200 
ns 
Glitch Energy 
No Glitch Around Zero 


POWER SUPPLY 
REQUIREMENTS 


±V A' ±Vo Supply Voltage Range 
±4.50 
±5 
±5.50 
V 
+IA• +10 Combined 
Supply Current 
+V A' +Vo = +SV 
10 
15 
mA 


-IA• 
-10 Combined 
Supply Current 
-V.' 
-Va = -5V 
-35 
-45 
mA 
Power Dissipation 
±V., ±Vo = ±5V 
225 
300 
mW 


TEMPERATURE 
RANGE 


Specification 
0 
+70 
°C 
Operating 
-40 
+85 
OC 
Storage 
-60 
+100 
°C 


NOTES: 
(1) Binary Two's Complement 
coding. 
(2) Ratio of (DistortionRMS + NoiseRMS)I SignaiRMS. (3) D/A converter 
output frequency 
(signal level). 
(4) D/A 
converter sampte frequency (8 x 44.1kHz; ax oversampling). 
(5) Offset error at bipolar zero. 
(6) Measured using an OPA2.7 and 1.5kn feedback and an A-weighted 
filter. (7) Bipolar Zero. 


The infonnation provided herein is believed to be reliable; howover. BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this infonnation, and all use of such infonnation shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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PIN 
DESCRIPTION 
MNEMONIC 


P1 
Servo Amp Decoupling 
Capacitor 
CAP 


P2 
+5V Analog Supply Voltage 
+VA 


P3 
Reference 
Decoupling 
Capacitor 
CAP 


P4 
Offset 
Decoupling 
Capacitor 
CAP 


P5 
Bipolar Offset Current 
Output (+2mA) 
BPO 
P6 
DAC Current Output (0 to -4mA) 
lOUT 


P7 
Analog 
Common 
Connection 
ACOM 
P8 
No Connection 
NC 
P9 
Feedback 
Resistor 
Connection 
(1.5kQ) 
RF, 
P10 
Feedback 
Resistor 
Connection 
(1.5kn) 
RF, 


P11 
-5V 
Digital Supply Voltage 
-Vo 


P12 
Digital Common 
Connection 
DCOM 


P13 
+5V Digital Voltage Supply 
+Vo 
P14 
No Connection 
NC 
P15 
No Connection 
NC 
P16 
No Connection 
NC 
P17 
No Connection 
NC 
P18 
DAC Data Clock Input 
ClK 
P19 
No Connection 
NC 
P20 
DAC Data latch 
Enable 
lE 


P21 
DAC Data Input 
DATA 
P22 
No Connection 
NC 
P23 
Optional Upper DAC Bit·2 Adjust (-4.29V)' 
UB2 Adj 


P24 
Optional lower 
DAC Bit·2 Adjust (-4.29V)' 
lB2 
Adj 
P25 
Bit Adjust Reference 
Voltage Tap (-3.52V)' 
VPOT 
P26 
No Connection 
NC 
P27 
No Connection 
NC 
P28 
-5V 
Analog Supply Voltage 
-VA 


*Nominal 
voltages 
at these 
nodes 
assuming 
±VA; 
±Vo = ±5V. 


A 
ELECTROSTATIC 
J.If:Ji.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


BURR-BROWN_ 
IE:lE:lI 
Burr-Brown 
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+VA, +Vo to ACOM/DCOM 
OV to +8V 
-VA' -Vo to ACOM/DCOM 
. 
.. 
OV to -BV 
-VA. -Vo to +VA, +Vo 
0v to +16V 


ACOM to DCOM 
±0.5V 


Digital Inputs (pins 18, 20, 21) to DCOM. 
.. 
-1V 
to +Vo 


Power 
Dissipation._ 
SOOmW 


lead 
Temperature, 
(soldering, 
10s) 
+3000C 


Max Junction Temperature 
.. 
. 
165°C 


Thennal 
Resistance, 
6JA 
70°C/VII 


NOTE: 
Stresses 
above 
those 
listed under "Absolute 
Maximum 
Ratings" 


may 
cause 
permanent 
damage 
to the 
device. 
Exposure 
to 
absolute 


maximum 
conditions 
for extended 
periods may affect device 
reliability. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 


PCM63P 
28·Pin Plastic DIP 
215 


PCM63p·J 
28·Pin Plastic DIP 
215 


PCM63p·K 
28·Pin Plastic DIP 
215 


TEMPERATURE 
MAX THD+N, 


PRODUCT 
PACKAGE 
RANGE 
AT OdB 


PCM63P 
28·Pin Plastic DIP 
O°C to +700C 
-88dB 
PCM63p·J 
28·Pin Plastic DIP 
O°C to +70"C 
-92dB 


PCM63p·K 
28·Pin Plastic DIP 
O°C to +70"C 
-96dB 


PCM67 
PCM69 


BURR - BROWN® 
IElElI 


Advanced 1-Bit BiCMOS Dual 18-Bit 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
18-BIT RESOLUTION 
DUAL AUDIO DAC 


• 
EXCELLENT 
THD PERFORMANCE: 


0.0025% (-92dB) 
at FIS, K Grade 
1.0% (-40dB) 
at -GOdB, K Grade 


• 
HIGH SIN RATIO: 110dB typ (IHF-A) 


• 
DUAL, CO-PHASE 


• 
SINGLE SUPPLY +5V OPERATION 


• 
LOW POWER: 75mW typical 


• 
CAPABLE 
OF 16X OVERSAMPLING 


• 
AVAILABLE 
IN SPACE SAVING 


16-PIN DIP OR 20-PIN SOIC 


• 
OPERATING 
TEMP RANGE: 


-25°C 
to +85°C 


• 
EXTREMELY 
LOW GLITCH 
ENERGY 


The PCM67 and PCM69A 
dual 18-bit DAC are low 
cost, dual output 18-bit BiCMOS digital-to-analog 
con- 


verters utilizing a novel architecture 
to achieve excel- 
lent low level performance. 


By combining 
a conventional 
thin-film 
R-2R ladder 
DAC, a digital offset technique with analog correction 
and an advanced 
one-bit DAC using first order noise 
shaping technique, 
the PCM67 and PCM69A achieve 


high resolution, minimal glitch, and low zero-crossing 
distortion. 


PCM67 digital offset occurs at bit 9, making it ideal for 
high-performance 
CD players. PCM69A digital offset 
occurs at bit 4, making it an excellent choice for digital 
musical instruments 
and audio DSP. 


Both PCM67 and PCM69A operate from a single +5V 
supply. The low power consumption and small size (16- 
pin PDIP or 20-pin SOlC) make these converters 
ideal 


for a variety of digital audio applications. 


~VCOM 
~LCh 


~VCOM 
----~~RCh 


BURR-BROWN_ 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM67/69A 


PARAMETER 
CONDITlONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
18 
Bits 


DYNAMIC 
RANGE, THD+N at -60dB 
Relerred 
to Full scale 
106 
dB 


DIGITAL 
INPUT 
Logic Family 
TTUCMOS 
Compatible 
Logic Level: V,H 
IIH = ±5IJA 
+2 
I 
I 


+Vo 
V 


V'l 
III = ±5IJA 
0 
0.8 
V 


Data Format 
Serial, MSB First, BTet') 


Inpul System Clock Frequency 
16.9344 
MHz 


TOTAL HARMONIC DISTORTION + NI'·>·') 
PCM67P/69AP, 
PCM67U169AU 


I = 991 Hz (OdB) 
fs = 352.8kHz 
--86 
-1l2 
dB 
f = 991 Hz (-2OdB) 
fs = 352.8kHz 
--86 
dB 


f = 991Hz (-6OdB) 
fs = 352.8kHz 
-40 
-34 
dB 


PCM67P-J/69AP-J, 
PCM67U-J/69AU-J 
f = 991 Hz (OdB) 
Is = 352.8kHz 
-91 
-1l8 
dB 
f = 991 Hz (-2OdB) 
Is = 352.8kHz 
-72 
dB 
f = 991 Hz (-6OdB) 
Is = 352.8kHz 
-46 
-40 
dB 


PCM67P-K/69AP-K, 
PCM67U-K/69AU-K 
t = 991 Hz (OdB) 
fs = 352.8kHz 
-95 
-92 
dB 


I = 991 Hz (-2OdB) 
fs = 352.8kHz 
-74 
dB 
I = 991 Hz (-6OdB) 
Is = 352.8kHz 
-46 
-40 
dB 


CHANNEL 
SEPARATION 
(I = 1kHz) 
106 
dB 


ACCURACY 
Level Unearity 
at -90dB 
Signal Level 
±1 
dB 
Q) 
Gain Error 
±3 
±10 
% 


Gain Mismatch, 
ChanneHo-Channel 
±1 
±5 
% 
CD 
Gain Drift 
OOCto +70"<: 
95 
ppmlOC 
...: 
Wann-up lime 
1 
Minute 
CD 
IDLE CHANNEL 
SNR'5) 
20Hz to 40kHz at BPZ(6) 
110 
dB 
:= 
ANALOG 
OUTPUT 
0 
Output Range (±3%) 
1.2 
mA 
a. 


Output Impedance 
(±30%) 
1.8 
kn 


VOOM 
3.35 
3.50 
3.65 
V 
8.2 
I 


Glitch Energy 
No Glitch Around Zero 


POWER SUPPLY 
REQUIREMENTS, 
System Clock = 16.9344MHz 
1- 


+V., +Vo Supply Voltage Range 
+VA = +Vo 
+4.75 
+5.00 
+525 
V 
+1., +10 Combined 
Supply Current 
+VA• +Vo = +5V 
15 
20 
mA 
c:( 
Power Dissipation 
+VA. +Vo = +SV 
75 
105 
mW - 
TEMPERATURE 
RANGE 
C 


Operating 
-25 
+1l5 
"<: 
I 
Storage 
-55 
+100 
"<: 
en 


NOTES: (1) Binary Two's Complement 
ooding. (2) Ratio 01(Disto<1ion_ 
+ Noise_)lSignal""s. 
(3) D/A converter output lrequency/signallevel 
(bolh left and right 
channels are "on"). (4) DlA converter 
sample frequency (8 x 44.1kHz; 
8X oversampling 
per channel). 
(5) Ratio of Noise ••••••••Signa,...... 
Measured 
using a _Hz 


3rd-ofder 
GIC (GeneraliZed 
Immittanoe 
Converter) 
Mer and an A·weighted 
Mer. 
(6) Bipolar Zero. 


The infonnaoon provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromisstons. 
BURR-BROWN 
assumes 


no responsibility for the use of this information, 
and all use of such infonnation 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 


any BURR-BROWN 
product lor use in life support devioes and/or systems. 


BURR-BROWNe 
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For Immediate Assistance, Contact YourLocal Salesperson 


ABSOLUTE 
MAXIMUM 
RATINGS 


PCM67P 
PCM67U 


PCM69AP 
PCM69AU 
DESCRIPTION 
MNEMONIC 


1 
1 
+5V Analog Supply Voltage 
+V. 


2 
2 
Left Voltage 
Common 
LVCQM 


3 
No Connection 
NC 
3 
4 
Left Current Output (0 to 1.2mA) 
L10UT 


4 
5 
Servo 
Decoupling 
Capacitor 
SRVCAP 


5 
6 
Reference 
Decoupling 
Capacitor 
REF CAP 


6 
7 
Right Current Output (0 to 1.2mA) 
AloUT 
8 
No Connection 
NC 
7 
9 
Right Voltage 
Common 
RVcoM 
8 
10 
Analog 
Common 
ACOM 
9 
11 
Digital Common 
DCOM 


12 
Mode Control 2 
MC2 


10 
13 
Right Data Input 
RDATA 
11 
14 
Bit Ciock 
BTCK 
12 
15 
System 
Clock 
SYSCK 
13 
16 
Word Clock 
WDCK 
14 
17 
Left Data Input 
LDATA 
18 
Mode Control 3 
MC3 


15 
19 
Mode Control 1 
MC1 


16 
20 
+5V Digital Supply Voltage 
+Vo 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PCM67P/69AP 
16-Pin 
Plastic 
DIP 
180 


PCM67U/69AU 
20·Pin SOIC 
248 


+V•. +VD to ACOM, DCOM. 
. 
OV to +6.5V 


ACOM tD DCOM 
±0.5V 


Digital Inputs to DCOM 
-o.3V 
to +VD + 0.3V 


Power Dissipation 
300mW (U Package), 
500mW (P Package) 


Lead Temperature. 
(soldering, 
1Os) . 
. 
+26O"C 


Max Junction 
Temperature._ 
. +165°C 


NOTE: 
Stresses 
above 
those listed under "Absolute Maximum 
Ratings" 


may cause 
permanent damage 
to the device. 
Exposure to absolute 


maximum 
conditions 
for extended 
periods 
may affect device 
reliability. 


#\ 
ELECTROSTATIC 
i.l!Iit.. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 


to complete device failure. Precision integrated circuits may 
be more suscepti ble to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 
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Data-L 


WDCK 


SYSCLOCK 


BCK 


Dala-R 


Il0~F 
Lch 
Il0~F 
Rch 
OUT 
OUT 
-;- 
en 
CD 
PIN CONFIGURATION 
- 
PCM67U169AU 
(2o-Pin SOIC) 
,..: 


Data-L 
CD 


WDCK 
:E 


SYSCLOCK 
0 


BCK 
a.. 


Data-R 
8.2 


~I 
PCM67U169AU 
en 
t- 
O 
::;) 
C 
+vcc 
0 
(+sV) 
a: 
D. 
00 
::;) 
oct 
..J 


Il0~F 
Lch 
Il0~F 
Rch 
~ 


OUT 
OUT 
~C 


DURR-BROW'Nifl 
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BURR - BROWN® 
1E3E31 
PCM1700U 
PCM1700P 


Dual 18-Bit Monolithic Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
DUAL 18-BIT LOW-POWER 
MONOLITHIC 
AUDIO 
DIA CONVERTER 


• 
VERY LOW MAX THD+N: -92dB 
Without 
External 
Adjust 


• 
CO-PHASE, 
LOW-GLITCH 
±3V OR ±670IlA 
AUDIO OUTPUTS 


• 
CAPABLE 
OF 16X PER CHANNEL 
OVERSAMPLING 
RATE 


• 
COMPLETE 
WITH INTERNAL 
REFERENCE 


• 
SERIAL 
INPUT FORMAT 
100% COMPAT- 
IBLE WITH INDUSTRY 
STD PCM56P 


• 
RUNS ON ±5V SUPPLIES 
AND 
DISSIPATES 
300mW 
MAX 


• 
COMPACT 
28-PIN PLASTIC 
DIP 
OR SOIC 


18-Bit 


Serial·to-Parallel 


Shift 
Register 


The PCM 1700 is a low cost, high-performance, 
dual 
18-bit digital-to-analog 
converter. The PCM1700 
fea- 
tures low glitch, co-phase current and voltage outputs 
and only requires ±5V supplies. The PCM1700 comes 
complete with an internal reference and optional MSB 
adjustability 
for even greater THO performance. 
Total 


power 
dissipation 
is less than 
400mW 
max. 
Low 


maximum Total Harmonic 
Distortion + Noise (-92dB 
max; PCM1700P-K) 
is 100% tested. 
The very fast 
PCM 1700 is also capable of 16X oversampling 
rates 
on both channels 
simultaneously, 
providing 
freedom 
in output filter selection. 


The PCM 1700 comes in space-saving 
28-pin plastic 


DIP and sorc packages. 
PCM 1700 accepts 
a serial 
data input format that is compatible 
with other Burr- 


Brown 
PCM products 
such as the industry 
standard 


PCM56P. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd" 
Tucson, 
AZ 
85706 
• Tel: (520)746-1111 
• Twx: 91~952·1111 


Internet: 
http://www.burr-brown.comJ 
• 
FAXLlne: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 
iU~;i· 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


PCM1700UIU-JIU-K. 
PCM17ooPIP-JIP-K 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
18 
Bits 


DYNAMIC 
RANGE 
+108 
dB 


INPUT 


DIGITAL 
INPUT 


~L 
compatibl~ 
Logic Family 
Logic Level: 
V,H 
+2 
+VOD 
V 
VIL 
0 
+0.8 
V 


I'H 
V1H = +2.7V 
+1 
~A 


III 
V1l = +OAV 
-50 
~ 
Data Format 
Serial BTC{l) 


Input Clock Frequency 
11.288 
20 
MHz 


DYNAMIC 
CHARACTERISTICS 


TOTAL 
HARMONIC 
DISTORTION 
+ N(6) 


PCM17oo_: 


1= 991 kHz (OdS) 
Is = 352.8kHz(4) 
-88 
-82 
dB 


I = 991kHz (-20dB) 
Is = 352.8kHz 
-74 
-68 
dB 
I'N = 991 kHz (-60dB) 
Is = 352.8kHz 
-34 
-28 
dB 
PCM17oo_-J: 


I = 991 kHz (OdB) 
Is = 352.8kHz 
-94 
-88 
dB 
1= 991 kHz (-2OdB) 
Is = 352.8kHz 
-76 
-74 
dB 
1= 991 kHz (-6OdB) 
Is = 352.8kHz 
-36 
-34 
dB 


PCM17oo_-K: 


1= 991 kHz (OdS) 
Is = 352.8kHz 
-98 
-92 
dB 


1= 991 kHz (-2OdB) 
Is = 352.8kHz 
-80 
-74 
dB 


I = 991 kHz (-6OdB) 
Is = 352.8kHz 
-40 
-34 
dB 


CHANNEL 
SEPARATION 
+96 
+108 
dB 
0 


SIGNAL-TO-NOISE 
RATIO(S) 
20Hz to 20kHz at BPz(6) 
+108 
dB 
0,.... 


TRANSFER 
CHARACTERISTICS 
T"" 


ACCURACY 
== 
Gain 
Error 
±1 
±3 
% 
0 


Gain 
Mismatch 
Channel 
to Channel 
±1 
±3 
% 
D.. 


Bipolar Zero Error 
10 
mV 


BPZ Error Mismatch 
Channel 
to Channel 
5 
mV 
BPZ Differential 
Linearity Error<n 
±1 
LSB 


_8.2 J 


Gain Drift 
100 
ppm/"C 
Bipolar Zero Drift 
20 
ppm 01FSRt'C 
Warm~upTime 
1 
minute 


POWER SUPPLY REJECTION 
±Vcc 
to VOUT 
+86 
dB 
~ 
ANALOG 
OUTPUT 
C 


Voltage: 
Output Range 
±3 
V 
I 
Output Impedance 
0.1 
n 
en 
Current Output 
±2 
mA 
I- 
Capacitive 
Load Drive 
RLOAO= 1.5kfl 
TBD 
pF 
0 
Short Circuit Duration 
Indefinite 
Settling Time 
Sufficient to Meet THO+N 
Specs 
::;) 


Glitch 
Energ 
Meels All THi+N 
Specs WilroUt 
ExtemaliulPut 
Deglilching 
C 
Current: 
Output Range 
(±2%) 
±670 
~A 
0 


Output Impedance 
(±2%) 
1.67 
kfl 
CC 
POWER SUPPLY REQUIREMENTS 
a. 


±Vce Supply Voltage 
+4.75 
+5.00 
+5.25 
V 
0 


Supply Current: 
+Ice 
+Vcc =+5.0V 
+18 
+30 
mA 
C 
-Ice 
-Vce =-5.0V 
-42 
-65 
mA 
Power Dissipation 
±Vcc = ±5.0V 
280 
475 
mW 
::;) 


TEMPERATURE 
RANGE 
<C 
..J 


Specification 
0 
+70 
°C 


~ 
Operating 
-30 
+70 
°C 
Storage 
-60 
+100 
°C 


NOTES: 
(1) Binary Two's Complement 
coding. (6) Ratio of (DistortionRMs + NoiseRMs) I SignalRMs. (3) D/A converter input frequency/signallevel 
on both left and right 


channels. 
(4) D/A converter sample frequency 
(a x 44.1 kHz; ax oversampling 
per channel). 
(5) Ratio of NoiseRMs I SignalRMS. Measured 
using an A-weighted 
filter. 


(6) Bipolar zero. 
(7) Differential 
non-linearity 
at bipolar major carry input code. Measured 
in 16-bit LSBs. Adjustable 
to zero error. 
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PIN 
DESCRIPTION 
MNEMONIC 


1 
-5V 
Analog Supply 
-Vcc 
2 
Left Channel 
Servo-Amp 
Decoupling 
Point 
CAP 


3 
Left Channel 
MSB 
Adjustment 
MSB ADJ (L) 


4 
No Connect 
NC 


5 
Left Channel 
Bipolar Offset 
Decoupling 
Point 
CAP 


6 
Left Channel 
Current 
Output 
lOUT (L) 


7 
Left Channel 
Analog 
Common 
ACOM 
8 
Left Channel 
Summing 
Junction 
SJ (L) 


9 
Left Channel Voltage Output 
VOUT (L) 
10 
No Connect 
NC 
11 
+5V Digital Supply 
+VOD 
12 
Left Channel Data Input 
DATA 


13 
Clock Input 
CLOCK 
14 
-5V 
Logic Supply 
-Voo 


15 
Latch Enable Input 
LE 
16 
Right Channel Data Input 
DATA (R) 


17 
Digital Common 
DCOM 
18 
No Connect 
NC 
19 
Right Channel Voltage Output 
VOUT (R) 
20 
Right Channel Summing Junction 
SJ (R) 


21 
Right Channel 
Analog 
Common 
ACOM 
22 
Right 
Channel 
Current 
Output 
IOUT(R) 
23 
Right Channel 
Bipolar Offset 
Decoupling 
Point 
CAP 
24 
Right Channel MSB Adjustment 
MSB ADJ (R) 


25 
Right Channel 
Servo-Amp 
Decoupling 
Point 
CAP 
26 
MSB Adjustment 
Potentiometer 
Voltage 
Output 
VPOT 
27 
+5V Analog Supply 
+Vcc 


28 
Digital 
Common 
DCOM 


. 
±7.5VDC 


... -1V to +Vce 
................................................ 
500mW 


. 
-25"C 
to +70"C 


....... -60°C 
to +100°C 


. 
+300"C 


DC Supply Voltages. 


Input 
Logic 
Voltage. 


Power Dissipation. 


Operating 
Temperature 
.. 


Storage 
Temperature 
.. 


Lead Temperature 
(soldering, 
10s) .. 


£CM11OO 
() 
( ) 


Basic model Number 
I__ ~TT 
P: Plastic U: SOIC 
Performance 
Grade 
Code 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


PCM1700U 
28-Lead SOIC 
217 
PCMI700U-J 
28-Lead SOIC 
217 
PCM1700U-K 
28-Lead SOIC 
217 
PCMI700P 
28-Pin 
Plastic DIP 
126 
PCMI700P-J 
28-Pin Plastic DIP 
126 
PCMI700P-K 
28-Pin 
Plastic DIP 
126 


PIN 
DESCRIPTION 
MNEMONIC 


9 
-5V 
Analog Supply 
-Vcc 


10 
Left Channel 
Servo-Amp 
Decoupling 
Point 
CAP 


11 
Left Channel MSB Adjustment 
MSB ADJ (L) 


19 
No Connect 
NC· 


12 
Left Channel 
Bipolar Offset 
Decoupling 
Point 
CAP 
13 
Left Channel 
Current 
Output 
lOUT(L) 
14 
Left Channel 
Analog 
Common 
ACOM 
15 
Left Channel 
Summing 
Junction 
SJ (L) 


16 
Left Channel 
Voltage 
Output 
VOUT(L) 


17 
No Connect 
NC 


18 
+5V Digital Supply 
+VDD 
20 
Left Channel 
Data Input 
DATA 


21 
Clock Input 
CLOCK 
22 
-5V 
Logic Supply 
-VOD 


23 
Latch Enable Input 
LE 
24 
Right Channel Data Input 
DATA (R) 


25 
Digital Common 
DCOM 
26 
No Connect 
NC 
27 
Right Channel Voltage Output 
VOUT(R) 
28 
Right Channel 
Summing 
Junction 
SJ (R) 


1 
Right Channel 
Analog 
Common 
ACOM 
2 
Right Channel 
Current 
Output 
lOUT(R) 
3 
Right Channel 
Bipolar Offset 
Decoupling 
Point 
CAP 
4 
Right Channel 
MSB Adjustment 
MSB ADJ (R) 
5 
Right Channel 
Servo-Amp 
Decoupling 
Point 
CAP 
6 
MSB Adjustment 
Potentiometer 
Voltage 
Output 
VPOT 


7 
+5V Analog Supply 
+Voo 
8 
Digital Common 
DCOM 


NOTE: In the SOIC (PCM1700U) 
package, the die is rotated 90". Therefore, 
the pin assignments 
are different from the DIP. See pin assignments 
on page 


4 for details . 


A 
ELECTROSTATIC 
J..f.it;". DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 
published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies 
or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 
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BURR - BROWN® 
IElElI 
PCM1702P 
PCM1702U 


BiCMOS Advanced 
Sign Magnitude 
20-Bit 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
ULTRA LOW -96dB 
max THD+N 
(No External 
Adjustment 
Required) 


• 
NEAR-IDEAL 
LOW LEVEL OPERATION 


• 
GLITCH-FREE 
OUTPUT 


• 
120dB SNR TYP (A-Weight 
Method) 


• 
INDUSTRY 
STD SERIAL 
INPUT FORMAT 


• 
FAST (200ns) 
CURRENT 
OUTPUT 
(±1.2mA) 


• 
CAPABLE 
OF 16X OVERSAMPLING 


• 
COMPLETE 
WITH REFERENCE 


• 
LOW POWER 
(150mW typ) 


Clock 0------- 
Data0-- 


LE 0------- '-- 
---' 


DCOM0--- 
ACOM0--- 


+Vcc 0---- 
-Vcc 0---- 


Reference 
and 
Servo 


The PCM 1702 is a precision 20-bit digital-to-analog 
converter with ultra-low distortion (-96dB 
typ with a 
full scale output). Incorporated 
into the PCM 1702 is 


an advanced 
sign magnitude 
architecture 
that elimi- 


nates unwanted glitches and other nonlinearities around 
bipolar zero. The PCMl702 
also features a very low 


noise (l20dB 
typ SNR: A-weighted 
method) and fast 
settling current output (200ns typ, 1.2mA step) which 
is capable of 16X oversampling 
rates. 


Applications 
include 
very low distortion 
frequency 
synthesis 
and high-end 
consumer 
and professional 
digital audio applications. 


BURR-BROWNe 
113131 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


PCM1702PIU, 
.J, ·K 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
20 
Bits 


DYNAMIC 
RANGE, 
THO + N at -6OdB 
Referred 
to Full Scale, with 
A-weight 
110 
dB 


DIGITAL 
INPUT 


Logic Family 
nUCMOS 
Compatible 


Logic Level: 
V'H 
+2.4 


I 
I 


+VOD 
V 
VIL 
0 
0.8 
V 


I'H 
V1H = +Voo 
±10 
~A 


I'L 
VIL = OV 
±10 
~A 
Data Format 
Serial, MSB Firsl, BTCI'I 


Input Clock Frequency 
12.5 
20.0 
MHz 


TOTAL 
HARMONIC 
DISTORTION 
+ NI') 


P/U 
Vo = OdB 
fs = 352.8kHz(3), f = 1oo2Hzl') 
-92 
-68 
dB 
Vo = -2OdB 
fs = 352.8kHzI31, f = 1oo2Hz{') 
-62 
-74 
dB 
Vo =--<lOdB 
fs = 352.8kHzI31, f = 1oo2Hz{+1 
-46 
-40 
dB 
PIU, -J 
Vo = OdB 
fs = 352.8kHzI31, f = 1oo2Hz{'1 
-96 
-92 
dB 
Vo = -2OdB 
- 
fs = 352.8kHzI31, f = 1002Hz{') 
-63 
-76 
dB 
Vo = -60dB 
fs = 352.8kHz(3), f = 1002HzI') 
-48 
-42 
dB 


P/U, -K 
Vo = OdB 
fs = 352.8kHz(3), f = 1002HzI+) 
-100 
-96 
dB 
Vo = -20dB 
Is = 352.8kHzI31, f = 1002HzI') 
-64 
-60 
dB 


Vo = -6OdB 
fs = 352.8kHzI31, f = 1oo2Hz{+) 
-50 
-44 
dB 


ACCURACY 
Level Linearity 
At -godB 
Signal Level 
±O.5 
dB 
Gain Error 
±O.5 
±3 
% 


Bipolar Zero 
Error(5) 
±0.25 
% 
Gain Drift 
DOC 
to 700e 
±25 
ppm of FSR/oC 
Bipolar Zero Drift 
O°C to 70°C 
±5 
ppm of FSRi"C 
Warm-up 
Time 
1 
minute 


IDLE CHANNEL 
SNR(6) 
Bipolar Zero, A-weighted 
Filter 
110 
120 
dB 


ANALOG 
OUTPUT 


Output Range 
±1.2 
mA 


Output 
Impedance 
1.0 
kil 
Settling Time 
(±0.003% 
of FSR, 1.2mA Step) 
200 
ns 
Glitch Energy 
No Glitch Around Zero 


POWER SUPPLY 
REQUIREMENTS 


Supply 
Voltage 
Range: 
+Vcc = +VOD 
+4.75 
+5.00 
+5.25 
V 
-Vcc = -VOD 
-4.75 
-5.00 
-5.25 
V 
Combined 
Supply Current 
+Icc 
+Vcc = +VOD 
:= +sv 
+5.00 
+9.0 
mA 
Combined Supply Current: -Ice 
-Vcc = -VOD = -5V 
-25.00 
-41.0 
mA 


Power Dissipation 
±Vcc = ±VOD = ±5V 
150 
250 
mW 


TEMPERATURE 
RANGE 


Operating 
-25 
+85 
°C 
Storage 
-55 
+125 
°C 


NOTES: 
(1) 
Binary 
Two's 
Complement 
coding. 
(2) 
Ratio 
of (DistortionRMs 
+ 
NoiseRMs)/SignalRMs, 
(3) 
D/A 
converter 
sample 
frequency 
(8 x 44.1kHz; 
8x 


oversampling). 
(4) D/A converter 
output frequency 
(signal level). (5) Offset error at bipolar zero. (6) Measured 
using an OPA627 
and Skn feedback 
and an A- 
weighted 
filter. 


The information provided herein is believed to be reliable; however, BURR·BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 


no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are SUbject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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Power Supply Voltage .. 
Input Logic Voltage. 
Operating 
Temperature 
.. 


Storage 
Temperature 
.. 


Power Dissipation 
.. 


Lead Temperature 
(soldering. 
105) .. 


.............. ±6.5VDC 
........... DGND-O.3V-+Voo+0.3V 


....................... 
-25°C 
to +85°C 


........................... 
-55°C 
to +125°C 


. 
500mW 


........... 2SOOC 


PIN 
MNEMONIC 
PIN 
MNEMONIC 


1 
DATA 
9 
+Vcc 
2 
CLOCK 
10 
BPO DC 
3 
Woo 
11 
ImJT 
4 
DCOM 
12 
ACOM 
5 
-Voo 
13 
ACOM 
6 
LE 
14 
SERV DC 
7 
NC 
15 
REF DC 
8 
NC 
16 
-Vcc 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


PCM1702P 
16-Pin Plastic DIP 
180 
PCM1702U 
20·Pin Plastic SOP 
248 


PRODUCT 
PACKAGE 


PCM1702U 
Marked PCM1702. 


PCM1702U-J 
Marked 
with 
white 
dot by pin 10. 


PCM1702U-K 
Marked 
with red dot by pin 10. 


0= 
SOP 


D = DIP 


iu~~~rBurr-Brown 
Ie Data Book 


Power Supply Voltage .. 
. 
±6.5VDC 


Input Logic Voltage. 
. 
DGND-O.3V-+Voo+0.3V 
Operating Temperature 
-25°C to +85°C 
Storage Temperature.. 
. 
-55°C 
to +125°C 


Power Dissipation 
. 
300mW 


Lead Temperature 
(soldering, 
55) .. 
. 
260°C 


PIN 
MNEMONIC 
PIN 
MNEMONIC 


1 
DATA 
11 
+Vcc 


2 
CLOCK 
12 
BPO DC 
3 
NC 
13 
NC 
4 
+Voo 
14 
lOUT 
5 
DCOM 
15 
ACOM 
6 
-Voo 
16 
ACOM 
7 
LE 
17 
SERV DC 
8 
NC 
18 
NC 
9 
NC 
19 
RFE DC 


10 
NC 
20 
-Vcc 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR - BROWN® 
IE:lE:lI 


Sat7AU~~ 
Stereo Audio 
DIGITAL-TO-ANALOG 
CONVERTER 


• 
COMPLETE 
STEREO 
DAC: 
8X Oversampling 
Digital Filter 
Multi-Level 
Delta-Sigma 
DAC 
Analog 
Low Pass Filter 
Output 
Amplifier 


• 
HIGH PERFORMANCE: 
-92dB 
THD+N 
98dB Dynamic Range 
110dB SNR 


• 
ACCEPTS 
16 OR 20 BITS INPUT DATA 


• 
SYSTEM 
CLOCK: 
256fs or 384fs 


• 
SINGLE 
+5V POWER 
SUPPLY 


• 
ON-CHIP 
DIGITAL 
FILTER: 
Soft Mute and Attenuator 
Digital De-emphasis 
Double-Speed 
Dubbing 
Mode 


• 
SMALL 
28-PIN SOIC PACKAGE 


The PCM 17I0 is a complete 
stereo audio digital-to- 
analog converter, 
including 
digital interpolation 
filter, 


delta-sigma DAC, and analog voltage output. PCMl? 
J 0 


can accept either 16-bit normal or 20-Bit normal input 
data 
(MSB 
first, right justified), 
or 16-bit lIS data 
(32-bits per word, continuous 
clock). 


The digital 
filter performs 
an 8X interpolation 
func- 


tion, as well as special functions 
such as soft mute, 


digital 
attenuation, 
de-emphasis 
and 
double-speed 
dubbing. 
Performance 
of the digital feature is excel- 
lent, 
featuring 
-62dB 
stop 
band 
attenuation 
and 


±O.008dB ripple in the pass band. 


PCM 1710 is suitable for a wide variety of consumer 
applications 
where 
good 
performance 
is required. 


Its low cost, small size and single +5V power supply 
make it ideal for automotive 
CD players, bookshelf CD 
players, 
BS 
tuners, 
keyboards, 
MPEG 
audio, 
MIDI 
applications, 
set-top 
boxes, 
CD-ROM 
drives, 
CD-Interactive 
and CD-Karaoke 
systems. 


Input Interface 
4th-Order t} 


Lch OUT 


and 
Oversampling 
Multi-Level 
Low-Pass 
Output 


Digitalin 
Attentuator 
Digital Fitter 
Delta 
Filter 
OpAmp 


Sigma 


Rch OUT 


Mode Control 
System Clock 


BURR-BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM1710U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
20 
Bits 


DIGITAL 
INPUT 
Logic Family 
Input Logic Level (except XTI) 


V," 
2.0 
VDC 


V" 
0.8 
VDC 


Input Logic Current (except XTI) 
-200 
~A 


Input Logic Level (XTI) 


V," 
3.2 
VDC 


V" 
1.4 
VDC 


Input Logic Current (XTI) 
±SO 
llJ\ 


Output Logic Level (CLKO): 


VQH 
4.5 
VDC 


VO'- 
0.5 
VDC 
Output Logic Current (CLKO) 
±10 
mA 


Data Format 
Normal (16/20-bit)/IIS 
(16-bit) selectable 


Sampling Frequency 
32 
44.1 
48 
kHz 


System Clock Frequency 
3841s 
12.288 
16.934 
18.432 
MHz 
System Clock Frequency 
2561s 
8.192 
11.2894 
12.288 
MHz 


DC ACCURACY 
Gain Error 
±1.0 
±5.0 
%ofFSR 


Gain Mis·Match Channel-To-Channel 
±1.0 
±5.0 
0/0 01FSR 


Bipolar Zero Error 
Vo = 112Vcc at Bipolar Zero 
±20.0 
mV 
Gain Drift 
±50 
ppm 01FSRf>C 


Bipolar Gain Drift 
±20 
ppm 01 FSRf>C 


DYNAMIC 
PERFORMANCEI') 


THD+N at F/S (OdB)12) 
f'N = 991kHz 
-92 
-88 
dB 


THD+N at -60IdB(2) 
fiN = 991kHz 
-36 
-32 
dB 
Dynamic Range 
EIAJ A-weighted 
98 
dB 
SIN Ratio 
EIAJ A-weighted 
104 
110 
dB 
Channel Separation 
90 
94 
dB 


DIGITAL 
FILTER PERFORMANCE 


Pass Band Ripple 
Normal Mode 
±0.OO8 
dB 
Pass Band Ripple 
Double Speed Mode 
±0.018 
dB 
Stop Band Attenuation 
Normal Mode 
-62 
dB 


Stop Band Attenuation 
Double Speed Mode 
-58 
dB 


Pass Band 
Normal Mode 
0.4535 
Is 


Pass Band 
Double Speed Mode 
0.4535 
Is 
Stop Band 
Normal Mode 
0.5465 
Is 


Stop Band 
Double Speed Mode 
0.5465 
fs 


De-emphasis 
Error 
(Is 32kHz - 48kHz) 
-{l.05 
+0.03 
dB 


ANALOG 
OUTPUT 


Voltage Range 
3.2 
Vp-p 


Load Impedance 
5 
kQ 
Center Voltage 
+112Vcc 
V 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: +Vcc 
+4.5 
+5.0 
+5.5 
VDC 


+VOD 
+4.5 
+5.0 
+5.5 
VDC 
Supply Current 
(+lcO>+ (+100) 
45 
70 
mA 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 
Storage 
-55 
+100 
°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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PIN NAME 


Input Interface 
Pins 


LRCIN 
1 


DIN 
2 


BCKIN 
3 


Sample Rate Clock Input. Controls the update rate (fs). 


Serial Data Input. MSB first, right justified format contains a frame of 16-bit or 20-bit data. 


Bit Clock Input. Clocks in the data present on DIN input. 


Mode Controls 
and Clock 
Signals 


CLKO 
4 
Buffered Output of Oscillator. Equivalent to 15. 


XTI 
5 
Oscillator Input (External Clock Input). For an internal clock, tie XTI to one side of the crystal oscillator. For an external clock, 
tie XTI to the output of the chosen external clock. 


Oscillator 
Output. When using the internal clock, tie to the opposite side (from pin 5) of the crystal oscillator. 
When using an 
external clock, leave XTO open. 


System Clock Select. For 384ts, tie CKSL "High". For 256ts, tie CKSL "Low". 


Operation Mode Select. For serial mode, tie MODE "High", For parallel mode, tie MODE "Low". 


Mute Control. To disable soft mute, tie MUTE UHigh".To enable soft mute, tie MUTE "Low". 


Mode Control for Data/De-emphasis. See uMode Control Functions" on page 11. 


Mode Control for BCKINlDe-emphasis. 
See "Mode Control Functions· on page 11. 


Mode Control for WDCKlDoubie speed dubbing. See "Mode Control Functions" on page 11. 


CKSL 


MODE 


MUTE 


MD/DM1 


MC/DM2 


MUDSD 


Analog 
Functions 


VouTR 
13 


VouTL 
16 


Right Channel Analog Output. 


Left Channel Analog Output. 


Power Supply 
Connections 


DGND 
7, 22 
Digital Ground. 


VDO 
8, 21 
Digital Power Supply (+5V). 


Vcc2R 
9 
Analog Power Supply (+5V), Right Channel DAC. 


AGND2R 
10 
Analog Ground (DAC), Right Channel. 


EXT1R 
11 
Output Amplifier Common, Right Channel. Bypass to ground with a 10J,tFcapacitor. 


EXT2R 
12 
Output Amplifier Bias, Right Channel. Connect to EXT1A. 


AGND 
14 
Analog Ground. 


Vcc 
15 
Analog Power Supply (+5V). 


EXT2L 
17 
Output Amplifier Bias, Left Channel. Connect to EXT1L 


EXT1L 
18 
Output Amplifier Common, Left Channel. Bypass to ground with a 10~F capacitor. 


AGND2L 
19 
Analog Ground (DAC), Leh Channel. 


Vcc2L 
20 
Analog Power Supply (+5V), Leh Channel DAC. 


Power Supply Voltages.. 
. 
±6.5VDC 
+Vcc to Voo Vottage.. 
. 
±O.1V 


Input Logic Voltage 
-Q.3V to Voo +O.3V 
Power Dissipation. 
. 
400mW 
Operating Temperature Range ... 
. 
-25°C to +85°C 
Storage Temperature Range. 
. 
-55°C to +125°C 


Lead Temperature (soldering, 55) 
+260°C 


A 
ELECTROSTATIC 
J..f:Ja. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR 
- BROWNe 


Burr-Brown Ie Data Book 
113131 


LRCIN 
MUDSD 


DIN 
MC/DM2 


BCKIN 
MDIDM1 


CLKO 
MUTE 


XTI 
MODE 


XTO 
CKSL 


DGND 
DGND 


Voo 
Voo 


Vcc2R 
Vce2L 


AGND2R 
AGND2L 


EXT1R 
EXT1L 


EXT2R 
EXT2L 


VouTR 
VoUTL 


AGND1 
Vcc1 


Serial 
J 


Data Input(2)1 


NOTES: (1) Bypass Capacitor:1 
~F - 10~F. 


(2) Input pins require pull-up resistors. (3) Mode 
control pins require pull-up resistors. 


BURR - BROWN® 
IElElI 


SOU'ng~~ 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
16-BIT RESOLUTION 


• 
COMPLETE 
STEREO DAC: 
8X Oversampling 
Digital Filter 
Multi-Level Delta-Sigma DAC 
Analog Low Pass Filter 
Output Amplifier 


• 
HIGH PERFORMANCE: 
-87dB 
THO + N 
94dB Dynamic Range 
98dB SNR 


• 
SYSTEM 
CLOCK: 
384fs 


• 
SINGLE 
+5V POWER 
SUPPLY 


• 
ON-CHIP 
DIGITAL 
FILTER: 
Soft Mute and Attenuation 
Digital De-emphasis 
Double Speed 
Dubbing 
Mode 


• 
SMALL 
28-PIN SOIC PACKAGE 


The PCM1712 
is a complete 
low cost stereo, audio 
digital-to-analog 
converter, 
including 
digital interpo- 


lation filter, 3rd-order 
delta-sigma 
DAC, and analog 
output 
amplifiers. 
PCM1712 
accepts 
l6-bit 
normal 


input data (MSB first, right justified), 
or 16-bit lIS 
data (32-bits per word, continuous 
clock). 


The digital filter performs 
an 8X interpolation 
func- 


tion, as well as special functions 
such as soft mute, 


digital 
attenuation, 
de-emphasis 
and 
double-speed 


dubbing. 


PCM 1712 is suitable for a wide variety of cost-sensi- 
tive consumer applications 
where good performance 
is 
required. Its low cost, small size and single +SV power 
supply make it ideal for automotive CD players, book- 
shelf CD players, BS tuners, keyboards, MPEG audio, 
MIDI applications, 
set-top 
boxes, 
CD-ROM 
drives, 
CD-Interactive 
and CD-Karaoke 
systems. 
PCMl712 


has the same pinout functions 
as PCM1710. 


Lch/Rch ATT Control 
t 


Input Interface 
and 
Attentuator 


3rd-Order 
Multi-Level 


Delta 
Sigma 


BURR-BROWN_ 
.e.e.. 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


PCM1712U 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


DIGITAL 
INPUT/OUTPUT 
logic 
Family 


Input Logic Level (pins 1 to 3) 
V,H 
2.0 
VDC 
VIL 
0.8 
VDC 
Input Logic Current (pins 1 to 3) 
I, 
-200 
IlA 
Input Logic Level (pins 24 to 28) 


V,H 
3.5 
VDC 
VIL 
1.5 
VDC 
Input Logic Level (pins 24 to 28) 


I, 
-200 
IlA 
Input Logic Level (XTI) 


V'H 
3.2 
VDC 
VIL 
1.4 
VDC 


Input Logic Current (XTI) 


I, 
-120 
uA 


Output Logic Level (CLKO): 
VOH 
4.5 
VDC 


VOL 
0.5 
VDC 
Output Logic Current 


10 
±10 
mA 
Data Format 
NormaVIIS (see Timing) SELECTABLE 


DalaSit 
16-BiVMSB First, Two's Complement 
Sampling Frequency 
32 
44.1 
48 
kHz 
System Clock Frequency 
384fs 
12.288 
16.934 
18.432 
MHz 


DC ACCURACY 
Gain Error 
±1.0 
±5.0 
%ofFSR 
Gain Mis·Match Channel- Ta-Channel 
±1.0 
±S.O 
%otFSR 
Bipolar Zero Error 
Vo = 1/2Vcc at Bipolar Zero 
±20 
mV 
Gain Drift 
±50 
ppm of FSRI"C 


Bipolar Gain Drift 
±20 
ppm of FSRI"C 


DYNAMIC 
PERFORMANCE!') 


THD+N at F/S (OdB) 
fiN = 991Hz 
-82 
-87 
dB 
THD+N at -6OfdB 
fiN = 991kHz 
-34 
dB 
Dynamic Range 
EIAJ A-weighted 
94 
dB 
SIN Ratio 
EIAJ A-weighted 
92 
98 
dB 


Channel Separation 
fiN = 991Hz 
90 
96 
dB 


DIGITAL 
FILTER PERFORMANCE 
Pass Band Ripple 
Normal Mode 
±O.17 
dB 


Pass Band Ripple 
Double Speed Mode 
±0.22 
dB 


Stop Band Attenuation 
Normal Mode 
-35 
dB 
Stop Band Attenuation 
Double Speed Mode 
-34 
dB 
Pass Band 
Normal Mode 
0.4535 
fs 


Pass Band 
Double Speed Mode 
0.4535 
Is 
Stop Band 
Normal Mode 
0.5465 
Is 


Stop Band 
Double Speed Mode 
0.5465 
Is 


De-emphasis 
Error 
(Is 32kHz - 48kHz) 
-{).2 
+0.55 
dB 


ANALOG 
OUTPUT 


Voltage Range 
3.1 
Vp-p 
Load Impedance 
5k 
n 
Center Voltage 
+1/2Vcc 
V 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: +Vcc 
+4.5 
+5.0 
+5.5 
VDC 
+Voo 
+4.5 
+5.0 
+5.5 
VDC 
Supply Current 
+Icc +100 
+Vcc = +Voo = +5.0V 
28 
40 
mA 


Power Dissipation 
+Vcc = +Voo = +5.0V 
140 
200 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 
Storage 
-55 
+100 
°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR· BROWN assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR· BROWNe 
11:11:11 
Burr-Brown 
Ie Data Book 


PIN NAME 
NUMBER 
FUNCTION 


Input Interface Pins 


LRCIN 
I 
1 
I Sample Rate Clock Input. Controls the update rate (ts). 


DIN 
2 
Serial Data Input. MSB first, right justified format contains a frame of 16-bit or 20-bit data. 


BCKIN 
3 
Bit Clock Input. Clocks in the data present on DIN input. 


Mode Controls and Clock Signals 


CLKO 
4 
Buffered Output of Oscillator. 
Equivalent 
to Is. 


XTI 
5 
Oscillator 
Input (External Clock Input). For an intemal clock, tie XTI to one side of the crystal oscillator. 
For an external clock, 


tie Xli to the output of the chosen external clock. 


XTO 
6 
Oscillator Output. When using the internal clock, tie to the opposite side (from pin 5) of the crystal oscillator. 
When using an 
external clock, leave XTO open. 


MODE 
24 
Operation 
Mode Select. For serial mode, tie MODE "High". For parallel mode, tie MODE "Low". 


MUTE 
25 
Mute Control. To disable soft mute, tie MUTE "High". To enable soft mute, tie MUTE "Low". 


MD/DM1 
26 
Mode Control for DatalDe·emphasis. 
See "Mode Control Functions" on page 10. 


MCIDM2 
27 
Mode Control for BCKINlDe·emphasis. 
See "Mode Control Functions" on page 10. 


MUDSD 
28 
Mode Control for WDCKlDouble 
speed dubbing. See "Mode Control Functions" on page 10. 


Analog Functions 


VouTR 
I 
13 
I Right Channel Analog Output. 


VouTL 
16 
Left Channel Analog Output. 


Power Supply Connections 


DGND 
7,22 
Digital Ground. 


Voo 
8,21 
Digital Power Supply (+5V). 


Vcc2R 
9 
Analog Power Supply (+5V), Right Channel DAC. 


AGND2R 
10 
Analog Ground (DAC), Right Channel. 


ExnR 
11 
Output Amplifier 
Common, 
Right Channel. Bypass to ground with a 10llF capacitor. 


EXT2R 
12 
Output Amplifier 
Bias, Right Channel. Connect to EXT1 A. 


AGND 
14 
Analog Ground. 


Vcc 
15 
Analog Power Supply (+5V). 


EXT2L 
17 
Output Amplifier 
Bias, Left Channel. Connect to EXT1 L. 


EXT1L 
18 
Output Amplifier Common, 
Left Channel. 
Bypass to ground with a 10JlF capacitor. 


AGND2L 
19 
Analog Ground (DAC), Left Channel. 


Vcc2L 
20 
Analog Power Supply (+5V), Left Channel DAC. 


NC 
23 
No Connection. 


Power Supply Voltage 
+6.5V 
+VcctoVooVoltage. 
. 
±O.1V 


Input Logic Voltage. 
. 
-Q.3V-Voo+0.3V 
Power Dissipation 
300mW 


Operating Temperature 
Range. 
. 
-25°C to +85°C 
Storage Temperature 
Range 
-55°C 
to +125°C 


Lead Temperature 
(soldering, 5s) 
+26Q<'C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI" 


PCM1712U 
28-Pin SOIC 
217 


A 
ELECTROSTATIC 
i.J!ita DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions, 
Failure to observe proper handling 
and installation 
procedures 
can cause damage, 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
11:31:31 


SeMal 
J 
Data Inpu~3)1 


NOTE: (1) Bypass Capacitor :1~F - 10~F. 
(2) Typical 
application 
circuit. To obtain 
guaranteed 
specifications. 
required 
20kHz 
bandwidth 
limitation 
by low pass filter. 


(3) Input pins require pull-up resistors. 


Vcc2R 


AGND2R 


Vcc2L 


AGND2L 


BURR· BROWN. 
IE:lE:lI 
Burr-Brown Ie Data Book 


BURR - BROWN® 
1E3E31 


Dual Voltage Output CMOS Delta-Sigma 
DIGITAL- TO-ANALOG 
CONVERTER 
With On-Chip 
Digital Filter 


• 
DUAL 
MULTI-LEVEL 
NOISE SHAPING 


DAC WITH ON-CHIP 
DIGITAL 
FILTER 


• 
HIGH PERFORMANCE: 
THD+N: 0.0025% (-92dB) 
typ 


Dynamic 
Range: 98dB typ 


SIN RATIO: 
110dB 
typ 


• 
ANALOG 
VOLTAGE 
OUTPUT: 
Vo = 3.2Vp-p 


• 
ON-CHIP 
ANALOG 
LOW PASS FILTER 


• 
JITTER 
TOUGH 
AND LOW RADIO 
FREQUENCY 
INTERFERENCE 
ENERGY 
ARCHITECTURE 


• 
SYSTEM 
CLOCK 
256fs 
or 384fs 


• 
ON-CHIP 
8X OVERSAMPLING 
DIGITAL 
FILTER 
WITH: 
LchlRch 
Individual 
Attentuator 
Control 
Digital 
De-Emphasis 
(44.1 kHz) 
Analog 
Output 
Mode 
Select 


• 
SINGLE 
+5V POWER 
SUPPLY 
OPERATION 


• 
SMALL 
28-PIN SOIC PACKAGE 


Input Interface 
and 
Attentuator 


t 
Mode Control 
t 
System Clock 


The 
PCM1715 
is a low cost, 
dual 
voltage 
output 
CMOS digital-to-analog 
converter. 
Incorporated 
into 
the PCM 1715 is a unique multi-level 
4th-order 
delta- 


sigma architecture 
that eliminates 
influence 
from in- 
put clock jitter and RF interferance 
resulting 
in truly 


superior performance. 


The PCMI715 
has individual 
channel attenuator 
and 


analog output mode select function which is suitable 
for CD-ROM 
application. 


The on-chip digital filter of the PCM 1715 has -{)2dB 
stop band attenuation 
and ±O.008dB ripple in the pass 
band. 


The 
PCM 1715 can 
be used 
in a wide 
variety 
of 
consumer 
audio applications. 
Its low cost, small size, 


and single +5V operation 
make it ideal for portable, 


automotive, 
CD players, 
CD-I, 
CD-ROM, 
VIDEO- 
CD, tuners, music instruments, 
and other digital audio 


applications. 


4th-Order 
Multi·Level 


Delta- 
Sigma 


BURR-BROWNiII 
,ElEI, 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM1715U 


PARAMETER 
CONOITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


DIGITAL 
INPUT 


Logic Family 
Input Logic Level (except XTi) 


V,H 
2.0 
VDC 
VIL 
0.8 
VDC 


Input Logic Current (except XTi) 
-200 
uA 


Input Logic Level (XTi) 
V,H 
3.2 
VDC 
VIL 
1.4 
VDC 
Input Logic Current (XTi) 
±50 
uA 


Output Logic Level (CLKO): 


VQH 
4.5 
VDC 


VOl 
0.5 
VDC 


Output Logic Current (CLKO) 
±10 
mA 


Data Format 
MSB First, Two's Complement 
Sampling 
Frequency 
44.1 
kHz 
System Clock Frequency 
384fs 
16.934 
MHz 
System Clock Frequency 
2561s 
11.2894 
MHz 


DC ACCURACY 
Gain Error 
±1.0 
±5.0 
% of FSR 


Gain Mis-Match 
Channel-To-Channel 
±1.0 
±5.0 
% of FSR 
Bipolar Zero Error 
Vo = 1/2Vcc at Bipolar Zero 
±20.0 
mV 


Gain Drift 
±50 
ppm of FSR/oC 


Bipolar Gain Drift 
±20 
ppm of FSRfOC 


DYNAMIC 
PERFORMANCE 


THD+N at F/S (OdB)") 
fiN = 991Hz 
-92 
-a8 
dB 
THD+N at -6O<IB,I) 
fiN = 991Hz 
-36 
-32 
dB 
Dynamic Range 
EIAJ A-weighted 
98 
dB 
SIN Ratio 
EIAJ A-weighted 
104 
110 
dB 
Channel Separation 
fiN = 991Hz 
90 
94 
dB 


DIGITAL 
FILTER PERFORMANCE 
Pass Band Ripple 
±0.008 
dB 
Stop Band Attenuation 
-a2 
dB 
Pass Band 
0.4535 
fs 
Stop Band 
0.5465 
fs 
De-emphasis 
Error 
(fs = 44.1 kHz) 
+0.03 
dB 


ANALOG 
OUTPUT 


Voltage Range 
fs (OdB) OUT 
3.2 
Vp-p 


Load Impedance 
5 
kQ 
Center Voltage 
+1/2Vcc 
V 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: +Vcc 
+4.5 
+5.0 
+5.5 
VDC 
+VOD 
+4.5 
+5.0 
+5.5 
VDC 
Supply Current: +Icc +100 
+Vcc = +Voo = +5.0V 
45 
70 
mA 
Power Dissipation 
+Vcc = +Voo = +5.0V 
225 
350 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 
Storage 
-55 
+100 
°C 


~ 
Ien 
t-O 
::) 
Co 
NOTE: (1) 30kHz LPF, 400Hz HPF, Average 
Mode. 
a:a. 
o 
C 
::) 
<C 
..J 
t! 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
~ 


no responsibility for the use of this information, and aUuse of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change C 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURA-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


LRCIN 
ML 


DIN 
MC 


BCKIN 
MD 


CLKO 
RSTB 


XTI 
NC 


XTO 
CKSL 


DGND 
DGND 


Voo 
Voo 


Vcc2R 
Vcc2L 


AGND2R 
AGND2L 


EXT1R 
EXT1L 


EXT2R 
EXT2L 


VourR 
VourL 


AGND1 
Vcc1 


PIN 
NAME 
FUNCTiON 


1 
LRCIN 
Sample 
Rate 
Clock 
Input 
(fs) 
2 
DIN 
Data 
Input 
3 
BCKIN 
Bit Clock Input 


4 
CLKO 
Buffered Output of Oscillator 


5 
XTI 
Oscillator 
Input (External Clock Input) 
6 
XTO 
Oscillator Output 
7 
DGND 
Digital Ground 
8 
Voo 
Digital Power Supply (+5V) 
9 
Vcc2R 
Analog (DAC) +Vcc, Rch 


10 
AGND2R 
Analog (DAC) Ground, 
Rch 
11 
EXT1R 
Output 
Amp 
Common, 
Rch 
12 
EXT2R 
Output 
Amp 
Bias, Rch 
13 
VourR 
Rch Analog Output 
14 
AGND 
Analog 
Ground 


Power Supply Voltage 
±6.5VDC 


+Vcc to Voa Voltage. 
. 
±O.1V 


Input Logic Voltage. 
.., -o.3V 
- Voa +O.3V 


Power Dissipation 
400mW 


Operating Temperature 
-25DC 
to +85°C 
Storage Temperature 
-55°C 
to +125°C 


Lead Temperature 
(soldering, 5s) 
+2600C 


PRODUCT 


PCM1715U 


PACKAGE 
DRAWING 
NUMBER(1) 


217 


PACKAGE 


28-Pin SOIC 


PIN 
NAME 
FUNCTION 


15 
Vcc1 
Analog Power Supply (+5V) 
16 
VouTL 
Lch Analog Output 
17 
EXT2L 
Output Amp Bias, Lch 
18 
EXT1L 
Output Amp Common, 
Lch 
19 
AGND2L 
Analog (DAG) Ground, Lch 


20 
Vcc2L 
Analog (DAG) +Vcc, Lch 
21 
Voo 
Digital Power Supply. (+5V) 
22 
DGND 
Digital Ground 
23 
CKSL 
System Clock Select (H:384fs, 
L:256fs) 


24 
NC 
No Connection 


25 
RSTB 
Reset 
26 
MD 
Mode Control 
27 
MC 
Mode Control, BCK 


28 
ML 
Mode Control, WDCK 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR-BROWN~ 


Burr Brown Ie Data Book 
11:11:11 


Serial 
f 


Data Input 1 


BURR - BROWN_ 
le:ae:al 
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BURR - BROWN® 
IElElI 


SOVA'8~~,. 
24-Bit, 96kHz Sampling 
CMOS Delta-Sigma 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
ENHANCED MULTI-LEVEL DELTA-SIGMA DAC 


• 
SAMPLING FREQUENCY (fs): 16kHz - 96kHz 


• 
INPUT AUDIO DATA WORD: 
16-, 20-, 24-Bit 


• 
HIGH PERFORMANCE: 
THD+N: 
-96dB 


Dynamic 
Range: 
106dB 


SNR: 106dB 


Analog 
Output 
Range: 
0.62 x Vcc (Vp-p) 


• 
8x OVERSAMPLING 
DIGITAL 
FILTER: 
Stop 
Band 
Attenuation: 
-82dB 
Passband 
Ripple: 
±O.002dB 
Slow 
Roll Off 


• 
MULTI 
FUNCTIONS: 
Digital 
De-emphasis 


UR Independent 
Digital 
Attenuation 
Soft 
Mute 
Zero 
Detect 
Mute 
Zero 
Flag 
Chip 
Select 
Reversible 
Output 
Phase 


• 
+SV SINGLE 
SUPPLY 
OPERATION 


• 
SMALL 
28-LEAD 
SSOP PACKAGE 


MlJIlS 


MClDM1 


MDIDMO 


CSIIWO 


MODE 


MUTE 


RST 


The PCM1716 
is designed 
for Mid to High 
grade 
Digital Audio applications 
which achieve 96kHz sam- 


pling rates with 24-bit audio data. PCM1716 
uses a 


newly 
developed, 
enhanced 
multi-level 
delta-sigma 


modulator 
architecture 
that improves 
audio dynamic 


performance 
and reduces jitter 
sensitivity 
in actual 


applications. 


The internal digital filter operates at 8x over sampling 
at a 96kHz sampling 
rate, with two kinds of roll-off 
performances 
that can be selected: 
sharp roll-off, 
or 


slow roll-off, as required for specific applications. 


PCMI716 
is suitable 
for Mid to High grade audio 
applications 
such 
as CD, 
DVD-Audio, 
and Music 


Instruments, 
since 
the 
device 
has 
superior 
audio 


dynamic 
performance, 
24-bit 
resolution 
and 96kHz 
sampling. 


ax Oversampling 


Digital 
Filter 
with 
Function 


Controller 


Enhanced 


Multi·level 
Delta-Sigma 


Modulator 


BURR-BROWNe 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


PCM1716 


PARAMETER 
CONDITIONS 
MIN 
I 
TYP 
I 
MAX 
UNITS 


RESOLUTION 
I 
24 
I 
Bits 


DATA FORMAT 
I 
Standard/I'S 
I 
Audio Data 
Interlace 
Format 


Data 
Bit Length 
16120124 Selectable 
Audio Data 
Format 
MSB First, 2's Camp 
Sampling 
Frequency 
(fs) 
16 
I 
I 
96 
kHz 
System Clock Frequency<') 
256/384/512/768fs 


DIGITAL 
INPUTIOUTPUT 
LOGIC LEVEL 
Input Logic Level 
V,H 
2.0 
V 
VIL 
0.8 
V 
Output Logic Level (CLKO) VOH 
IOH = 2mA 
4.5 
V 
VOL 
loc=4mA 
0.5 
V 


CLKO 
PERFORMANCE!') 
Output 
Rise TIme 
20 - 80% Voo, 10pF 
5.5 
ns 
Output Fall Time 
80 - 20% Voo. 10pF 
4 
ns 
Output Duty Cycle 
10pF Load 
37 
% 


DYNAMIC 
PERFORMANCE(') 
(24-BII 
Dala) 
THD+N 
Vo = OdB 
Is = 44.1 kHz 
-97 
-90 
dB 


Is = 96kHz 
-94 
dB 


Vo = -GOdB 
fs = 44.1kHz 
-42 
dB 


Dynamic 
Range 
Is =44.1 kHz EIAJ A-weighted 
98 
106 
dB 


Is = 96kHz A-weighted 
103 
dB 
Signal-ta-Noise 
Ratio(") 
fs =44.1 kHz EIAJ A-weighted 
98 
106 
dB 


's = 96kHz A-weighted 
103 
dB 
Channel 
Separation 
fs = 44.1 kHz 
96 
102 
dB 


Is = 96kHz 
101 
dB 


DYNAMIC 
PERFORMANCE(') 
(16-Bil 
Dala) 
THD+N 
Vo = OdB 
fs = 44.1kHz 
-94 
dB 


Is = 96kHz 
-92 
dB 


Dynamic 
Range 
's = 44.1 kHz 
E1AJ 
A-weighted 
98 
dB 


's = 96kHz 
A-weighted 
97 
dB 


DC ACCURACY 


Gain 
Error 
±1.0 
±3.0 
% of FSR 


Gain 
Mismatch: 
Channel-ta-Channel 
±1.0 
±3.0 
% of FSR 
Bipolar Zero 
Error 
Va = O.5Vcc at Bipolar Zero 
±30 
±60 
mV 


ANALOG 
OUTPUT 


Output Voltage 
Full Scale (OdB) 
0.62 Vcc 
Vp-p 
Center 
Voltage 
0.5 Vee 
V 


Load Impedance 
AC Load 
5 
kn 


DIGITAL 
FILTER PERFORMANCE 
Filter Characteristics 
1 


(Sharp Roll-Off) 
Passband 
±0.002dB 
O.454ls 


-3dB 
0.4901s 
Stopband 
0.5461s 


Passband 
Ripple 
±0.002 
dB 


Stopband 
Attenuation 
Stop Band = 0.546fs 
-75 
dB 
Stop Band = 0.5671s 
--ll2 
dB 
Filter Characteristics 
2 
(Slow Roll-Off) 
Passband 
±0.002dB 
0.274fs 


-3dB 
0.454fs 


Stopband 
0.732fs 


Passband 
Ripple 
±0.002 
dB 


Stopband 
Attenuation 
Stopband 
= 0.732fs 
--ll2 
dB 


Delay Time 
30/fs 
see 


De-emphasis 
Error 
±G.l 
dB 


tNTERNAL 
ANALOG 
FILTER 


-3dB 
Bandwidth 
100 
kHz 


Passband 
Response 
1 = 20kHz 
-{).16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range 
Voo, Vcc 
4.5 
5 
5.5 
VDC 
Supply 
Current: 
Ice +100 
Is = 44.1kHz 
32 
45 
mA 


fs = 96kHz 
45 
mA 


Power 
Dissipation 
Is = 44.1kHz 
160 
225 
mW 
's -=- 96kHz 
225 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 


Storage 
-55 
+100 
°C 


BURR - BROWNe 
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For Immediate Assistance, Contact YourLocal Salesperson 


PIN ASSIGNMENTS 


LRCIN 
28 
MUllS 


MD/DMO 


MUTE 


MODE 


CS/IWO 


RST 
PCM1716E 


ZERO 


Vcc2L 


AGND2L 


EXTL 


NC 


16 
VouTL 


AGND1 
14 
15 
Vcc1 


PACKAGE 


28-Pin SSOP 


PACKAGE 
DRAWING 
NUMBER!') 


324 


Power Supply Voltage 
+6.5V 
+Vcc to +VOD Difference 
±O.1V 


Input Logic Voltage 
-Q.3V to (VDD + 0.3V) 


Input Current (except power supply) 
±10mA 
Power Dissipation 
400mW 
Operating Temperature 
Range 
-25°C 
to +85°C 
Storage Temperature 
-55°C to +125°C 


Lead Temperature 
(soldering, 5s).. 
+260°C 


PIN 
NAME 
VO 
DESCRIPTION 


1 
LRCIN 
IN 
Left and Right Clock Input. This clock is equal to 
the sampling 
rate - fs.(1) 


2 
DIN 
IN 
Serial Audio Data Input(1) 


3 
BCKIN 
IN 
Bit Clock Input for Serial Audio Data.(1) 


4 
CLKO 
OUT 
Buffered Output of Oscillator. 
Equivalent 
to 
System Clock. 


S 
XTI 
IN 
Oscillator 
Input (External Clock Input) 


6 
XTO 
OUT 
Oscillator Output 


7 
DGND 
- 
Digital Ground 


8 
VDD 
- 
Digital Power +5V 


9 
Vcc2R 
- 
Analog Power +5V 


10 
AGND2R 
- 
Analog Ground 


11 
EXTR 
OUT 
Rch, Common 
Pin of Analog Output Amp 


12 
NC 
- 
No Connection 


13 
VaurR 
OUT 
Rch, Analog Voltage Output of Audio Signal 


14 
AGND1 
- 
Analog Ground 


15 
Vcc1 
- 
Analog Power +5V 


16 
VourL 
OUT 
Lch, Analog Voltage Output of Audio Signal 


17 
NC 
- 
No Connection 


18 
EXTL 
OUT 
Lch, Common 
Pin of Analog Output Amp 


19 
AGND2L 
- 
Analog Ground 


20 
Vcc2L 
- 
Analog Power +5V 


21 
ZERO 
OUT 
Zero Data Flag 


22 
RST 
IN 
Reset. When this pin is low, the OF and 
modulators 
are held in reseU2) 


23 
CS/IWO 
IN 
Chip SelecVlnput 
Format Selection. 
When this 
pin is low, the Mode Control is effective. (3) 


24 
MODE 
IN 
Mode Control Select. (H: Software, L: Hardware)(2) 


25 
MUTE 
IN 
Mute Control 


26 
MD/DMO 
IN 
Mode Control, DATNDe-emphasis 
Selection 1(2) 


27 
MC/DM1 
IN 
Mode Control, BCK/De-emphasis 
Selection 2(2) 


28 
MUI'S 
IN 
Mode Control, WaCK/Input 
Format Selection(2) 


NOTES, (1) Pins 1, 2, 3; Schmitt Trigger input. (2) Pins 22, 24, 25, 26, 27, 
28; Schmitt Trigger input with pull-up resister. (3) Pin 23; Schmitt Trigger 
input with pull-down 
resister. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated 
circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shaH be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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SQQ"A~£~ 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
ACCEPTS 
16- OR 18-BIT INPUT DATA 


• 
COMPLETE 
STEREO DAC: 
8X Oversampling 
Digital Filter 
Multi-Level 
Delta-Sigma 
DAC 
Analog 
Low Pass Filter 
Output 
Amplifier 


• 
HIGH PERFORMANCE: 
-godB 
THD+N 
96dB Dynamic 
Range 
100dB SNR 


• 
SYSTEM 
CLOCK: 
256fs 
or 384fs 


• 
WIDE POWER 
SUPPLY: 
+2.7V to +5.5V 


• 
SELECTABLE 
FUNCTIONS: 
Soft 
Mute 
Digital 
Attenuation 
(256 Steps) 
Digital 
De-emphasis 
Output 
Mode: 
L, R, Mono, 
Mute 


• 
SMALL 
20-PIN SSOP PACKAGE 


BCKIN 


LRCIN 


DIN 


MUMUTE 


MC/DMO 


MD/DMl 


MODE 


RSTB 
Reset 


The PCMI717 
is a complete 
low cost stereo, audio 
digital-to-analog 
converter, 
including 
digital interpo- 
lation filter, 3rd-order 
delta-sigma 
DAC, and analog 
output amplifiers. 
PCMl717 
is fabricated 
on a highly 


advanced 0.611 CMOS process. PCM1717 
accepts 16- 
or 18-bit normal input data format, or 16- or 18-bit lIS 
data format. 


The digital filter performs 
an 8X interpolation 
func- 
tion, as well as special functions 
such as soft mute, 


digital attenuation, 
and digital de-emphasis. 
The digi- 
tal filter features 
-35dB 
stop band attenuation 
and 
±O.17dB ripple in the pass band. 


PCM 1717 is suitable for a wide variety of cost-sensitive 
consumer applications 
where good performance 
is re- 
quired. Its low cost, small size, and single +5V power 
supply make it ideal for automotive CD players, book- 
shelf CD players, BS tuners, keyboards, MPEG audio, 
MIDI 
applications, 
set-top 
boxes, 
CD-ROM 
drives, 


CD-Interactive, 
and CD-Karaoke 
systems. 


ax Oversampling 
Digital Filter with 
Multi Function 
Control 


International 
Airport 
Industrial 
Park' 
Mailing 
Address: 
PO Box 
11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: 
(520) 746-1111 
• Twx: 
910-952-1111 


Internet: 
http://www.burr-brown.comJ 
• FAXLine: 
(800) 548-6133 
(Us/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• FAX: (520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 548-6132 
iU~;i~ 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


PCM1717E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
18 
Bits 


DIGITAL 
INPUT/OUTPUT 


Logic Family 
CMOS 
Input Logic Level: 


VIH(2) 
70% of Voo 
V 
V1L(2) 
30% of Voo 
V 
VIH(3) 
70% of Voa 
V 
VIL(3) 
30% of Voo 
V 
V1H(4) 
64% of Voo 
V 
V1L(4) 
28% 01 Voo 
V 
Input Logic Current: 


IIH(S) 
-6.0 
~A 


IIL(S) 
-120 
~A 


IIH(6) 
-2 
~ 


IIL(6) 
0.02 
~ 


IIH(4) 
V1N = 3.2V 
40 
~A 


Ill(4) 
V1N = 1.4V 
-40 
~ 
Output Logic Level: (+Yoo = +5V) 
VOH(7) 
100 = -SmA 
3.8 
V 
VOL(7) 
10l = +5mA 
1.0 
V 
VOltS) 
10l = +5mA 
1.0 
V 


Interface Format 
Selectable 
Normal, 128 


Data Format 
16/18 Bits MSB First Binary Two's Complement 


Sampling 
Frequency 
32 
44.1 
48 
kHz 
System Clock Frequency 
2561s/384ls 
8.192/12.288 
11.2896/16.9344 
12.288/18.432 
MHz 


DC ACCURACY 
Gain Error 
±1.0 
±5.0 
% 01 FSR 


Gain Mismatch 
Channel-la-Channel 
±1.0 
±5.0 
% of FSR 
Bipolar Zero Error 
Vo = 1/2 Vec at Bipolar Zero 
±30 
mV 


DYNAMIC 
PERFORMANCE!') 
Vcc = +5V, 1 = 991 Hz 


THD+N at FS (OdB) 
-90 
-80 
dB 


THD+N at -60dB 
-34 
dB 


Dynamic 
Range 
EIAJ, A-weighted 
90 
96 
dB 


Signal-To-Noise 
Ratio 
EIAJ, A-weighted 
92 
100 
dB 


Channel Separation 
90 
97 
dB 
Level Linearity Error (-gOdS) 
±O.5 
dB 


DYNAMIC 
PERFORMANCE!') 
Vcc = +3V, 1 = 991 Hz 
THD+N at FS (OdB) 
-86 
dB 


Dynamic 
Range 
EIAJ, A-weighted 
91 
dB 


Signal- To-Noise 
Ratio 
EIAJ, A-weighted 
94 
dB 


DIGITAL 
FILTER 
PERFORMANCE 
Pass Sand Ripple 
±O,17 
dB 


Stop Band Attenuation 
-,')5 
dB 
Pass Band 
0.445 
Is 
Stop Band 
0.555 
fs 


De-emphasis 
Error 
(Is = 32kHz - 48kHz) 
-0.2 
+0.55 
dB 
Delay Time (Latency) 
11.125/fs 
see 


ANALOG 
OUTPUT 


Voltage Range 
FS (OdB) OUT 
62% of Vcc 
Vp-p 


Load Impedance 
5 
kil 
Cenler Vollage 
50% of Vrr. 
V 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: 
+Vcc 
+2.7 
+5.5 
VDC 
+Voo 
+2.7 
+5.5 
VDC 
Supply Current: +Icc +100(9) 
+VCC = +Voo = +5V 
18,0 
25.0 
mA 
+Vcc = +Voo = +3V 
9.0 
15.0 
mA 


Power Dissipation 
+Vcc = +Voo = +5V 
90 
125 
mW 


+Vcc = +Voo = +3V 
27 
45 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
·C 
Storage 
-55 
+100 
·C 


NOTES: (1) Tested wilh Shibasoku #725 THD. Meter 400Hz HPF, 30kHz LPF On, Average Mode with 20kHz bandwidth limiting. (2) Pins 4,5,6,14: 
LRCIN, DIN, 


BCKIN, FORMAT, (3) Pins 15, 16, 17, 18: RSTB, DMO, DM1, MUTE (Schmitt trigger input). (4) Pin 1: XTI. (5) Pins 15, 16, 17, 18: RSTB, DMO, DM1, MUTE (if 
pUll-Up resistor '5 used), (6) Pins 4, 5, 6: LRCIN, DIN, BCKIN (il pull-up resistor is not used), (7) Pin 19: CLKO. (8) Pin 7: ZERO, (9) No load on pins 19 (CLKO) 
and 20 (XTO). 


BURR-BROWNe 


Burr-Brown Ie Data Book 
'1:11:1' 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


PCM1717E 
20-Pin SSOP 
334-1 


Power Supply Voltage 
. 
+6.5V 
+Vcc to +Voo Difference 
._ 
±O.1V 
Input Logic Vohage 
-Q.3V 10 (Voo + 0.3V) 


Power Dissipation. 
. 
200mW 
Operating Temperature 
Range 
-25°C to +85°C 
Storage Temperature 
-55°C to +t25°C 


Lead Temperature 
(soldering. 5s) 
+260°C 


Thermal Resistance, 
(JJA 
+70°CIW 


A 
ELECTROSTATIC 
J.l!Jtii,. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


PIN 
NAME 
I FUNCTION 


Data Input Interface 
Pins 


4 
LRCIN 
Sample Rate Clock Input. Controls the update rate (Is). 


5 
DIN 
Serial Data Input. MSB first, right justified (Sony format) 
or 12S(Philips). Contains a frame of 16- or 18-bij data. 


6 
BCKIN 
Bit Clock Input. Clocks in the data present on DIN input. 


Mode Control 
and Clock 
Signals 


1 
XTI 
Oscillator 
Input (External Clock Input). For an internal 
clock, tie XTI to one side of the crystal oscillator. For an 
external 
clock, 
tie XTI to the output 
of the chosen 


external clock. 


14 
MODE 
Operation 
Mode Select. For Software 
Mode, tie Mode 


"HIGH". For Hardware 
Mode, tie Mode "LOW". 


16 
MD/DMO 
Mode Control 
for Data Input or De-emphasis. 
When 


"HIGH" MD is selected, 
and a "LOW" selects DMO. 


17 
MCIDM1 
Mode Control for BCKIN or De-emphasis. When "HIGH". 
MC is selected, and a "LOW" selects DM1. 


18 
MUMUTE 
Mode Control for Strobe Clock or Mute. When "HIGH". 
ML is selected, and a "LOW' 
selects mute. 


19 
CLKO 
Buffered Output of Oscillator. 
Equivalent 
to XTI. 


20 
XTO 
Oscillator Output. When using the internal clock, tie to 
the opposite side (from pin 1) of the crystal oscillator. 
When using an external clock, leave XTO open. 


Operational 
Controls 
and Flags 


7 
ZERO 
Infinite Zero Detection 
Flag, open drain output. When 
the zero detection feature is muting the output, ZERO 
is "LOW". When non-zero input data is present, ZERO 
is in a high impedance 
state. When the input data is 
continuously 
zero for 65.536 BCKIN cycles, zero will be 


low. 


15 
RSTB 
Resets DAC operation 
with an active "LOW" pulse. 


Analog 
Output 
Functions 
"".•... 


8 
D/C_R 
Right Channel 
Output 
Amplifier 
Common. 
Bypass 
to 
"" 
ground with 10IlF capacitor. 
.•... 


9 
VQUTR 
Right Channel Analog Output. VOUTmax = 0.62 x Vcc. 
== 
12 
VouTL 
Left Channel Analog Output. 
VOtJf max = 0.62 x Vcc' 
0 


13 
D/C_L 
Left Channel 
Output 
Amplifier 
Common. 
Bypass 
to 
a. 


ground with 10llF capacitor. 


Power 
Supply 
Connections 
8-:21 


2 
DGND 
Digital Ground. 


3 
VOD 
Digilal Power Supply (+5V). 


10 
AGND 
Analog Ground. 


~ 
11 
Vce 
Analog Power Supply (+3V). 


The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes no 
responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 
No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant any BURR-BROWN 
product for use in life support devices and/or systems . 
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SQU"Ad~~~ 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
ACCEPTS 16- or 18-BIT 12S, OR 18-BIT 
NORMAL INPUT DATA 


• 
COMPLETE STEREO DAC: 
8X Oversampling 
Digital Filter 
Multi-Level Delta-Sigma DAC 
Analog Low Pass Filter 
Output Amplifier 


• 
HIGH PERFORMANCE: 
-90dB 
THD+N 
96dB Dynamic Range 
100dB SNR 


• 
SYSTEM 
CLOCK: 
256fs or 384fs 


• 
WIDE POWER 
SUPPLY: 
+2.7V to +5.5V 


• 
SELECTABLE 
FUNCTIONS: 


Soft Mute 
Digital De-emphasis 


• 
SMALL 
20-PIN SSOP PACKAGE 


ax Oversampling 


Digital 
Filter 
with 


Multi 
Function 


Control 


LRCIN 


DIN 


MUTE 


DMO 


DM1 


FORMAT 


RSTB 
B-- 


The PCMI718 
is a complete 
low cost stereo, audio 
digital-to-analog 
converter, 
including 
digital interpo- 
lation filter, 3rd-order 
delta-sigma 
DAC, and analog 
output amplifiers. 
PCM 1718 is fabricated 
on a highly 
advanced O.6~CMOS process. PCMI718 
accepts 18- 
bit normal input data format, or 16- or 18-bit J2S data 
format. 


The digital filter performs 
an 8X interpolation 
func- 
tion, as well as special functions such as soft mute and 
digital de-emphasis. 


PCM 1718 is suitable for a wide variety of cost-sensitive 
consumer applications 
where good performance 
is re- 


quired. Its low cost, small size, and single power supply 
make it ideal for BS tuners, keyboards, 
MPEG audio, 
PCMCIA 
audio cards (ZV port), MIDI applications, 


and set-top boxes. 


BURR-BROWN~ 
IElElI 


Or, Call Customer Service at 1·800·548·6132 
(USA Only) 


SPECIFICATIONS 


PCM1718E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
18 
Bits 


DIGITAL 
INPUT/OUTPUT 
Logic Family 
CMOS 


Input Logic Level: 
V1H(2) 
70% of Voa 
V 
VIL(2) 
30% of Voo 
V 
V1H(3) 
70% of Voo 
V 
V 


1L(3) 
30% of Voo 
V 
V1H(4j 
64% of Voa 
V 


VIL(") 
28% of Voo 
V 
Input Logic Current: 


ItH(S) 
-S.O 
~A 


IlllS) 
-120 
~A 


IIH(6) 
-2 
~A 


ltL(6) 
0.02 
~A 


IIH(") 
V,N = 3.2V 
40 
~A 


IIL(4) 
V1N 
= 1.4V 
-40 
~A 
Output Logic Level: (+VDD = +5V) 
VOH(7) 
IOH = -SmA 
3.8 
V 
VOl(7) 
IOl = +5mA 
1.0 
V 


VOL(S) 
IOL = +5mA 
1.0 
V 


Interface 
Format 
Selectable 
Normal, 
12S 
Data Format 
16/18 Bits MSB First Binary Two's Complement 
Sampling 
Frequency 
32 
44.1 
48 
kHz 
System Clock Frequency 
256fs/384fs 
8.192/12.288 
11.2896/16.9344 
12.288/18.432 
MHz 


DC ACCURACY 
Gain Error 
f1.0 
f5.0 
% of FSR 


Gain Mismatch Channel·to·Channel 
fl.0 
f5.0 
% of FSR 
Bipolar Zero Error 
Vo = 1/2 Vec at Bipolar Zero 
f30 
mV 
W 
DYNAMIC 
PERFORMANCE!l) 
Vcc = +5V. f = 991 Hz 
CO 


THD+N at FS (OdB) 
-90 
-80 
dB 
T"" 


THD+N at -SOdB 
-34 
dB 
•...•.. 


Dynamic 
Range 
EIAJ. A-weighted 
90 
96 
dB 
T"" 


Signal·To-Noise 
Ratio 
EIAJ. A-weighted 
92 
100 
dB 
:E 
Channel Separation 
90 
97 
dB 
(.) 
Level Linearity Error (-90dB) 
±0.5 
dB 


DYNAMIC 
PERFORMANCE!') 
Vcc = +3V, f = 991 Hz 
a. 


THD+N at FS (OdB) 
-86 
dB 
8.21 


Dynamic Range 
EIAJ. A-weighted 
91 
dB 


Signal-To-Noise Ratio 
EIAJ. A-weighted 
94 
dB 


DIGITAL 
FILTER 
PERFORMANCE 
Pass Band Ripple 
fO.17 
dB 
Stop Band Attenuation 
-35 
dB 
~ 
Pass Band 
0.445 
fs 
Stop Band 
0.555 
fs 
C 
De-emphasis Error 
(fs = 32kHz - 48kHz) 
-{).2 
+0.55 
dB 
I 
Delay Time (Latency) 
11.125/fs 
sec 
en 
ANALOG 
OUTPUT 
I- 


Voltage Range 
FS (OdB) OUT 
62% of Vcc 
Vp-p 
0 
Load Impedance 
5 
kQ 
;:) 
Center Voltace 
50% of Vcc 
V 


POWER SUPPLY 
REQUIREMENTS 
C 


Voltage Range: 
+Vcc 
+2.7 
+5.5 
VDC 
0 


+VOD 
+2.7 
+5.5 
VDC 
a: 


Supply Current: +Icc +100(9) 
+Vcc = +VOD = +SV 
18.0 
25.0 
mA 
a. 


+Vcc = +Voo = +3V 
9.0 
15.0 
mA 
0 
Power Dissipation 
+Vcc = +Voo = +SV 
90 
125 
mW 
+Vcc = +Voo = +3V 
27 
45 
mW 
C 
TEMPERATURE 
RANGE 
;:) 


Operation 
-25 
+85 
·C 
<C 
Storage 
-55 
+100 
·C 
...J 


NOTES: (1) Tested with Shibasoku 
#725 THD. Meter 400Hz HPF. 30kHz LPF On. Average Mooe with 20kHz bandwidth 
limiting. (2) Pins 4. 5. 6.14: 
LRCIN. DIN. 


BCKIN. FORMAT. (3) Pins 15. 16. 17. 18: RSTB. DMO. DM1. MUTE (Schmitt trigger input). (4) Pin 1: XTI. (5) Pins 15. 16. 17. 18: RSTB. DMO. DM1. MUTE (if 
pUll-Up resistor is used). (6) Pins 4,5.6: 
LRCIN. DIN. BCKIN (if pull-up resistor is not used). (7) Pin 19: CLKO. (8) Pin 7: ZERO. (9) No load on pins 19 (CLKO) 
and 20 (XTO). 


iU~;fBurr-Brown Ie Data Book 


For Immediate Assistance, Contact Your Local Salesperson 


PIN ASSIGNMENTS 
PIN CONFIGURATION 


TOP VIEW 
SSOP 


XTI 
20 
XTO 


DGND 
CLKO 


MUTE 


DM1 


DMO 


RSTB 


FORMAT 


DC_L 


VouTL 


AGND 
10 
11 
Vcc 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PCM1718E 
20-Pin SSOP 
334-1 


Power Supply Voltage 
+6.5V 
+Vcc to +VOD Difference. 
. 
±O.1V 


Input Logic Voltage. 
. 
-Q.3V to (Voo + 0.3V) 
Power Dissipation. 
. 
200mW 


Operating Temperature 
Range 
-25°C 
to +85°C 
810rge Temperature 
-550(; to +125°C 


Lead Temperature 
(soldering. 55) 
+260°C 


Thermal Resistance, 
8JA 
+70°CIW 


~ 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 


tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 
published 
specifications. 


PIN I 
NAME 
I FUNCTION 


Data Input 
Interface 
Pins 


4 
LRCIN 
Sample Rate Clock Input. Controls the update rate (Is). 


5 
DIN 
Serial Data Input. MSB first, right juslified (Sony format, 
18 bits) or I'S (Philips format, 16 or 18 bits). 


6 
BCKIN 
Bit Clock Input. Clocks in the data present on DIN input. 


Mode Control 
and Clock 
Signals 


1 
XTI 
Oscillator 
Input (External Clock Input). For an internal 
clock, tie XTI to one side of the crystal oscillator. For an 
external 
clock, 
tie XTI to the 
output 
of the chosen 
external clock. 


14(1) 
FORMAT 
A "HIGH" selects 
I'S input data format, and a "LOW" 


selecls Normal (Sony) input data format. 


16(1) 
DMO 
De-emphasis 
selection. 


17(1) 
DM1 
De-emphasis 
selection. 


18(1) 
MUTE 
Soh Mute Control. 
When set "LOW', 
the outputs 
are 


muted. 


19 
CLKO 
Buffered Output of Oscillator. 
Equivalent 
to XTI. 


20 
XTO 
Oscillator Output. When using the internal clock, tie to 
the opposite side (from pin 1) of the crystal oscillator. 
When using an external clock, leave XTO open. 


Operational 
Controls 
and Flags 


7 
ZERO 
Infinite Zero Detection 
Flag, open drain output. When 


the 
input 
is continuously 
zero 
for 65,536 
cycles 
of 
BCKIN, ZERO is "LOW". 


15(1) 
RSTB 
Resets DAC operation 
with an active "lOW" 
pulse. 


Analog 
Output 
Functions 


8 
D/C_R 
Right Channel 
Output Amplifier 
Common. 
Bypass 
to 


ground with lO!J-Fcapacitor. 


9 
VaUTR 
Right Channel Analog Output. VOUTmax = 0.62 x Vcc' 


12 
VouTl 
Left Channel Analog Output. VOUTmax = 0.62 x Vcc. 


13 
D/C_L 
Left 
Channel 
Output 
Amplifier 
Common. 
Bypass 
to 


ground with 1O!J-Fcapacitor. 


Power 
Supply 
Connections 


2 
DGND 
Digital Ground. 


3 
Voo 
Digital Power Supply (+SV or +3V). 


10 
AGND 
Analog Ground. 


11 
Vcc 
Analog Power Supply (+5V or +3V). 


NOTE: (1) With internal pull-up. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are sUbject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR - BROWNe 


Burr-Brown Ie Data Book 
113131 


BURR - BROWN ® 
IElElI 


S~A¢,...c~~ 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 


• 
ACCEPTS 16- OR 18-BIT INPUT DATA 


• 
COMPLETE STEREO DAC: 
8X Oversampling 
Digital Filter 
Multi-Level Delta-Sigma DAC 
Analog Low Pass Filter 


• 
ON-CHIP 
HEADPHONE 
AMPLIFIER 


• 
HIGH PERFORMANCE: 
-88dB 
THD+N 
96dB Dynamic Range 
100dB SNR 


• 
SELECTABLE 
FUNCTIONS: 


Digital De-emphasis 
Digital Attenuation 
(256 Steps) 
Soft Mute 
Multiple 
Output 
Formats 


• 
SYSTEM 
CLOCK: 
256f5 or 384f5 


• 
SINGLE 
+5V POWER 
SUPPLY 


• 
SMALL 
28-PIN SSOP PACKAGE 


PCM1719 is a complete, low cost stereo audio digital- 
to-analog converter (DAC) including a digital interpo- 
lation filter, 
3rd-order 
delta-sigma 
DAC, 
an analog 


low-pass 
filter and output amplifier. 
PCM1719 
also 
has an on-chip stereo headphone 
amplifier. 


PCM1719 
can accept either 16-, or 18-bit input data. 
The audio data input format can be either MSB-first, 
right-justified 
or J2S. The system clock can be 256fs or 
384fs. PCM 1719 is fabricated 
on a highly advanced 
O.6!ls CMOS 
process, 
which 
delivers 
high 
perfor- 
mance at very low power dissipation. 


PCM 1719 is ideal for applications which require head- 
phone drivers such as CD-ROM 
drives, digital audio 
workstations, 
portable CD players, and digital musical 


instruments. 


P1NL 


PoUTL 


PCOM 


PMUTE 


BURR-BROWN~ 
I~~I 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


PCM1719E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
18 
Bits 


DATA FORMAT 


Audio Data 
Format 
NormaVI2S 
Selectable 


Data Bit Length 
16/18 Bits, Selectable 


Sam piing Frequency 
(fs) 
256fsJ384fs 
32 
44.1 
48 
kHz 


System 
Clock Frequency 
8.192/12.288 
11.2896/16.9344 
12.288/18.432 
MHz 


DIGITAL 
INPUT/OUTPUT 


Logic Family 
TIL 
Compatible 


Input Logic Level(2), (3) 


V1H 
2 
VDC 


VIL 
0.8 
VDC 


Input Logic Current 


I'H 
0.8 
~A 


III 
-D.8 
~A 


I'H 
V,H = 2.0V 
-100 
~A 


III 
VIL = O.OV 
-120 
~A 


I'H 
V,H = 2.0V 
15 
~A 


III 
V1L= O.OV 
-15 
~A 


I'H 
V,H = 2.0V 
-00 
~A 


III 
V1L 
= O.OV 
-100 
~A 
Output 
Logic Level 


VOH 
IOH = -SmA 
3.8 
. 
VDC 


VOL 
IOl = SmA 
1.0 
VDC 


VOL 
IOL = SmA 
1.0 
VDC 


DYNAMIC 
PERFORMANCE(') 


VoUTL, VourR: 
Line 
OutpUt(5) 


THD+N at Vo = OdB 
fOUT = 991Hz 
~8 
~O 
dB 
at Vo = -{iOdB 
fOUT = 991Hz 
-34 
dB 


Dynamic 
Range 
EIAJ, A-weighted 
90 
96 
dB 
Signal-la-Noise Ratio 
EIAJ, A-weighted 
92 
100 
dB 


Channel 
Separation 
foUT = 991Hz 
90 
97 
dB 


Level Linearity 
Error 
fOUT= 991 Hz, -90dB 
±0.5 
dB 


PoUTL. PaUlR: 
Headphone 
OutpUt<6) 
'RL=64U 
THD+N at Vo = OdB 
-{i8 
-{i0 
dB 


Frequency 
Response 
fOUT = 20Hz to 20kHz 
±O.l 
±O.2 
dB 


Output 
Noise 
Level 
EIAJ, A-weighted, 
R,; = on 
25 
30 
J..tVrms 


Channel Separation 
87 
90 
dB 


Analog 
Mute 
Attenuation 
Level 
80 
85 
dB 


DC PERFORMANCE 


VouTL, VouTR: 
Line 
OutpUt(5) 
RL = 64U 


Gain 
Error 
±1 
±5 
% of FSR 


Gain 
Mismatch 
Channel-la-Channel 
±1 
±5 
% of FSR 


Bipolar Zero 
Error 
Vour = Vr;d2 
±30 
mV 


Analog 
Output 
Range 
3.1 
Vp-p 


Center 
Voltage 
Vcd2 
V 


AC Load Impedance 
50% of Vcc 
VDC 


PouTL, PouTR: 
Headphone 
OutpUt<6) 
5 
kU 
Voltage 
Gain 
Load = 640: 
-2.8 
dB 
Voltage 
Gain 
Error 
G = -2.8dB 
±D.l 
±O.2 
dB 
Input Offset 
Voltage 
Load = 64U 
±30 
mV 
Gain 
Mismatch 
Channel-to-Channel 
Load = 64U 
±D.l 
±O.2 
dB 
Maximum 
Output 
Current 
12.5 
mArms 


Maximum 
Output 
Voltage 
0.8 
Vrms 
Output 
Power 
10 
mW 
AC Load Impedance 
64 
U 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. BURR· BROWN assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices 
and/or systems. 


BURR 
- BROWN~ 


Burr-Brown Ie Data Book 
'E3E3' 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS(cONT) 


PCM1719E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


FILTER PERFORMANCE 
Digital Filter 


Passband 
0.445 
Is 


Stopband 
0.555 
Is 


Passband 
Ripple 
±O.17 
dB 


Stopband 
Attenuation 
-;J5 
dB 


De-emphasis 
Error 
Is = 32kHz to 48kHz 
-0.2 
+0.55 
dB 


Delay Time 
11.1251ls 
see 


ANALOG 
FILTER: 
Line Outputs 


Frequency 
Response 
1 = 20Hz to 20kHz 
-0.16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range 
Vaa. Vec, PVcc 
+4.5 
5.0 
+5.5 
VDC 


Supply CurrenWI 
18 
25 
mA 


Ice + 100 
Voo = Vee = 5.0V 
18 
25 
mA 


IPee (FUll Scale Inpul) 
PVee = 5.0V 
20 
25 
mA 


Power Dissipation 


Po 
Vec. Voa = 5.0 
90 
125 
mW 


Ppo 
PVee = 5.0 
90 
125 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
·C 


Storage 
-55 
+100 
·C 


NOTES; (1) Dynamic performance 
specs are tested with external 20kHz low pass filter and THD-B specs are test with 30kHz LPF I 400Jz HPF I Average 
Mode. 


Shibasoku 
#725 THO Meter. (2) 
RSTB pin, MD pin, Me pin, and ML pin include an internal pull-up resistor. (3) RSTB pin, MD pin. Me pin, and ML pin include 
internal Schmitt trigger circuits. (4) ZERO pin is an open drain output. (5) Line output should be connected 
by a coupling capacitor. 
(6) Headphone 
output should 
be connected 
by a coupling capacitor. 
(7) Supply current and power dissipation 
are measured 
at CLKO pin = no load, XTO pin = no load. 


A 
ELECTROSTATIC 
~ 
DISCHARGE 
SENSITIVITY 


.............................................................................................................................. 
+6.5V 
-Voo to +Vcc.o. 
0.1V 
+Voo to +PVcc.o. . 
. 
0.1V 
+VDO to +PVcc.o. 
0.1V 
Input Logic Voltage. 
. 
-o.6V to (Voo + 06Vj 
Power Dissipation 
200mW 
Operating Temperature 
Range 
-25°C 
to +85°C 
Storge Temperature.. 
. 
-55°C to +125°C 


Lead Temperature 
(soldering, 5s) 
+2600C 
Junction Temperature. 
9JA ....•.•.•••..••.•...•••.•.•.•.••.•...•....•................................ 
+130°CMI 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PCM1719E 
28-Pin SSOP 
324 


BURR ~BROWN" 
I~~I 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN ASSIGNMENTS 


PIN 
NAME 
TYPE 
FUNCTION 


1 
XTI 
IN 
Crystal 
Oscillator 
Input. 


2 
DGND 
PWR 
Digital Ground. 


3 
Voo 
PWR 
+5V Digital Power Supply. 


4(t) 
LRCIN 
IN 
Left/Right 
Word Clock. Frequency 
is equal to 's- 


5 
DIN 
IN 
Serial Audio Data 
Input. 


6 
BCKIN 
IN 
Bit Clock for Loading 
in Audio Data. 


7 
ZERO 
OUT 
Zero Data Flag. This pin is "LOW' when the input 
data 
is continuously 
zero for 65, 536 
periods of 
BCKIN. 
8 
NC 
- 
No Connection. 


9 
VourR 
OUT 
Right·Channel 
Analog 
Line Output. 


10 
AGND 
PWR 
Analog 
Ground. 


11 
P1NR 
IN 
Input for Headphone 
Amplifier, 
Right-Channel. 


12 
PCOM 
PWR 
Headphone 
Amplifier 
Common. 
Bypass 
with 
100~F. 


13 
PourR 
OUT 
Right-Channel 
Headphone 
Amplifier 
Output. 


14 
PAGND 
PWR 
Headphone 
Amplifier 
Ground. 


15 
PVCC 
PWR 
+5V 
Headphone 
Amplifier 
Power 
Supply. 


16 
Pou,!. 
OUT 
Left-Channel 
Headphone 
Amplifier 
Output. 


17(1) 
PM UTE 
IN 
Mute 
Control 
for Headphone 
Amplifier. 


18 
P1NL 
IN 
Input for Headphone 
Amplifier, 
Left-Channel. 


19 
Vcc 
PWR 
+SV Analog 
Power 
Supply. 


20 
VoUTL 
OUT 
Left-Channel 
Analog 
Line Output. 


21 
COM 
PWR 
Line Out Common. 
Bypass 
with 101lF. 


22 
NC 
- 
No Connection. 


23(1) 
RSTB 
IN 
External 
Reset 
Control. 


24(1) 
MD 
IN 
Data 
for Serial Control. 


25(1) 
MC 
IN 
Clock for Serial Control. 


26(1) 
ML 
IN 
Latch for Serial 
Control. 


27 
CLKO 
OUT 
System Clock (25615 or 38415) Output. 


28 
XTO 
OUT 
Crystal 
Oscillator 
Output. 


BURR-BROWNe 


Burr-Brown Ie Data Book 
1E3E31 


BURR - BROWN® 
IElElI 


SOU'n~£"~~ 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 
MPEG2IAC-3 
COMPATIBLE 


BCKIN 
VouTL 
~ 
I 
LRCIN 
en 
ax Oversampling 
I- 
DIN 
Digital Filter 
CAP 
0 
with Function 
Controller 
VouTR 
:::) 
C 
ML 
0 


MC 
a: 


MD 
a. 


ZERO 
0 
C 
RSTB 
:::) 


2561s/38415 
« 
...I 


~ 


SCKI 
Vcc 
AGND 
Voo 
DGND 
~ 
C 


• 
ACCEPTS 16-, 20-, OR 24-BIT INPUT DATA 


• 
COMPLETE STEREO DAC: Includes Digital 
Filter and Output Amp 


• 
DYNAMIC RANGE: 96dB 


• 
MULTIPLE 
SAMPLING 
FREQUENCIES: 
16kHz to 96kHz 
8X Oversampling 
at All Sampling 
Frequencies 


• 
SYSTEM 
CLOCK: 
256fsl384fs 


• 
NORMAL 
OR I2S DATA INPUT 
FORMATS 


• 
SELECTABLE 
FUNCTIONS: 
Soft Mute 
Digital Attenuator 
(256 Steps) 
Digital De-emphasis 


• 
OUTPUT MODE: Left, Right, Mono, Mute 


The PCMI720 
is a complete 
low cost stereo audio 
digital-to-analog 
converter 
(DAC), operating 
off of a 
256fs or 384fs system clock. The DAC contains a 3rd- 
order ~ 
modulator, 
a digital interpolation 
filter, and 
an analog output amplifier. The PCMI720 
can accept 
16-, 20-, or 24-bit input data in either normal or J2S 
formats. 


The digital filter performs 
an 8X interpolation 
func- 
tion and includes selectable features such as soft mute, 
digital 
attenuation 
and 
digital 
de-emphasis. 
The 
PCM 1720 can accept standard digital audio sampling 
frequencies 
as well as one-half 
and double sampling 
frequencies. 


The PCMl720 
is ideal for applications 
which combine 
compressed 
audio and video data such as DVD, DVD- 
ROM, set-top boxes and MPEG sound cards. 


International Airport Industrial Park' 
Mailing Address: PO Box 11400, Tucson, AZ 85734 • Street Address: 6730 S. Tucson Blvd" Tucson, AI 85706 • Tel: (520) 746-1111 • Twx: 916-952·1111 


Internet: hUp:/lwww.burr-brown,comi 
• FAXLlne: (800) 548--6133(US/Canada Only) • Cable: BBRCORP • Telex: 066-6491 • FAX: (520) 889-1510 • Immediate Product Info: (800) 548-6132 


BURR-BROWNI3I 
IE3EU 


PCM1720 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
24 
Bits 


DATA FORMAT 


Audio Data Formal 
Standard/12S 


Data Bit Length 
16/20/24 
Selectable 


Sampling 
Frequency 
(fs) 
Standard 
fs 
32 
44.1 
48 
kHz 


One-half Is 
16 
22.05 
24 
kHz 


Double fs 
64 
88.2 
96 
kHz 


Internal System Clock Frequency 
2561s13841s 


DIGITAL 
INPUT/OUTPUT 
LOGIC LEVEL 
TIL 


DYNAMIC 
PERFORMANCE!') 


THD+N al Is (OdB) 
Is = 44.1kHz 
-90 
-BO 
dB 


Is = 96kHz 
-B8 
dB 


THD+N al -BOdB 
Is = 44.1kHz 
-34 
dB 


-: 
Is = 96kHz 
-31 
dB 


Dynamic 
Range 
Is = 44.1kHz 
90 
96 
dB 


fs = 96kHz 
93 
dB 
Signal-la-Noise 
Ratio(2) 
Is = 44.1kHz 
92 
100 
dB 


fs = 96kHz 
97 
dB 


Channel Separation 
fs = 44.1 kHz 
90 
97 
dB 


DC ACCURACY 


Gain Error 
±1.0 
±5.0 
% of FSR 


Gain Mismatch, 
Channel·ta-Channel 
±1.0 
±5.0 
% of FSR 


Bipolar Zero Error 
VOUT 
= Vcd2 
at BPZ 
±30 
mV 


ANALOG 
OUTPUT 


Output Voltage 
Full Scale (OdB) 
0.62 x Vcc 
Vp-p 


Center Voltage 
Vcd2 
VDC 


Load Impedance 
AC Load 
5 
kil 


DIGITAL 
FILTER 
PERFORMANCE 


Passband 
0.445 
Is 
Stopband 
0.555 
Is 


Passband 
Ripple 
±C.17 
dB 
Stopband 
Attenuation 
-35 
dB 


Delay Time 
11.12511s 
see 
De-emphasis 
Error 
-0.2 
+0.55 
dB 


INTERNAL 
ANALOG 
FILTER 


-3dB 
Bandwidlh 
100 
kHz 


Passband 
Response 
f = 20kHz 
-0.16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range 
Voo. 
Vcc 
4.5 
5 
5.5 
VDC 


Supply Current: 
Ice + 100 
Vcc = Voa = 5V, fs = 44.1kHz 
18 
25 
mA 
Vcc = Voa = 5V, 's = 96kHz 
25 
35 
mA 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
'C 
Storane 
-55 
+100 
'C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies oromissions. 
BURR·BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 
any BURR·BROWN 
product for use in life support devices and/or systems. 
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PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


PCMl720 
20-Pin SSOP 
334-1 


..................... +6.SV 
. 
±O.lV 
.......... --o.3V to (VDD + 0.3V) 


.. 
300mW 


....... -2SoC to +8SoC 


. 
-SsoC to +12SoC 


.......... +260°C 
................ 
+70°Crw 


Power Supply Voltage .. 
+Vcc to +V DO Difference 
. 
Input Logic Voltage. 
Power Dissipation. 
Operating Temperature Range. 
Storage Temperature 
.. 


Lead Temperature 
(soldering, 55) .. 


Thermal Resistance, 
fJJA 
• 


PIN 
NAME 
TYPE 
FUNCTION 


1 
NC 
- 
No Connection. 


2 
SCKI 
IN 
System Clock Input: 2S61s or 38415, 


3 
TEST 
OUT 
Reserved for Factory Use. 


4' 
ML 
IN 
Latch Enable for Serial Control Data. 


S' 
MC 
IN 
Clock for Serial Control Data. 


6" 
MD 
IN 
Data Input for Serial Control. 


r 
RSTB 
IN 
Reset Input. When this pin is low, the digital 
filters and modulators 
are held in reset. 


8 
ZERO 
OUT 
Zero Data Flag. This pin is low when the data is 
continuously 
zero for more than 65,535 cycles of 
BCKIN. 


9 
VourR 
OUT 
Right Channel Analog Output. 


10 
AGND 
PWR 
Analog Ground. 


11 
Vcc 
PWR 
Analog Power Supply (+SV). 


12 
VourL 
OUT 
Lett Channel Analog OUlput. 


13 
CAP 
- 
Common 
Pin for Analog Output Amplifiers. 


14' 
BCKIN 
IN 
Bit Clock for Clocking in the Audio Data. 


lS' 
DIN 
IN 
Serial Audio Data Input. 


16" 
LRCIN 
IN 
Left/Right Word Clock. Frequency is equal to fs. 


17 
GND 
PWR 
Ground. 


18 
NC 
- 
No Connection. 


19 
VDD 
PWR 
Digital Power Supply (+SV). Recommended 
con- 
nection is to the analog power supply. 


20 
DGND 
PWR 
Digital Ground. Recommended 
connection 
is to 
the digital ground plane. 


* These pins include internal pull-up resistors. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage . 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR - BROWN® 
IElElI 


SOU'A8~~N 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 
WITH PROGRAMMABLE 
PLL 


• 
ACCEPTS 16-, 20-, OR 24-BIT INPUT DATA 


• 
COMPLETE STEREO DAC: Includes Digital 
Filter and Output Amp 


• 
DYNAMIC RANGE: 94dB 


• 
MULTIPLE 
SAMPLING 
FREQUENCIES: 
16kHz, 22.05kHz, 
24kHz 
32kHz, 44.1 kHz, 48kHz 
64kHz, 
88.2kHz, 
96kHz 


• 
PROGRAMMABLE 
PLL CIRCUIT: 
256fsl384fs 
from 27MHz 
Master Clock 


• 
NORMAL 
OR I2S DATA INPUT FORMATS 


• 
SELECTABLE 
FUNCTIONS: 
Soft Mute 
Digital Attenuator 
(256 Steps) 
Digital De-emphasis 


• 
OUTPUT MODE: Left, Right, Mono, Mute 


The PCMI723 
is a complete 
low cost stereo audio 
digital-to-analog 
converter (DAC) with a phase-locked 


loop (PLL) circuit included. The PLL derives either 
256fs or 384fs system clock from an external 27MHz 
reference frequency. The DAC contains a 3rd-order tJ: 
modulator, a digital interpolation 
filter, and an analog 
output amplifier. The PCM 1723 can accept 16-, 20-, or 
24-bit input data in either normal or [28 formats. 


The digital filter performs 
an 8X interpolation 
func- 


tion and includes selectable features such as soft mute, 
digital attenuation 
and digital de-emphasis. 
The PLL 
can be programmed 
for sampling 
at standard 
digital 
audio 
frequencies 
as well 
as one-half 
and double 


sampling frequencies. 


The PCM 1723 is ideal for applications 
which combine 
compressed audio and video data such as DVD, DVD- 
ROM, set-top boxes and MPEG sound cards. 


BCKIN 
VouTL 


LRCIN 
ax OversampHng 
DIN 
Digital Filter 
CAP 


with 
Function 
Controller 
VouTR 


ML 


MC 


MD 
ZERO 


2561s/384ls 


RSTB 


BURR-BROWN_ 
'11:311:3' 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM1723 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


DATA FORMAT 


Audio Data Interface Format 
Standardll2S 


Data Bit Length 
16/20/24 Selectable 
Audio Data Format 
MSB First, Binary Two's Complement 
Selectable 


Sampling 
Frequency 
(fs) 
Standard 
15 
32 
44.1 
48 
kHz 


One-half 's 
16 
22.05 
24 
kHz 


Double 's 
64 
88.2 
96 
kHz 


PLL PERFORMANCE 
Master Clock Input Frequency(4) 
26.73 
27 
27.27 
MHz 


Master Clock Output Frequency 
4.096 
36.864 
MHz 


Generated 
Sysclk Frequency 
2561,,1384fs 


Output Logic Level 
VOH 
lOti = 2mA 
Voa - 0.4 
VDC 


(MCKO, SCKO) 
VOL 
IOl = 4mA 
0.5 
VDC 


Generated 
Sysclk Jitter 
Standard 
Dav 
±150 
ps 
Generated 
Sysclk Transient(l) 
fM = 27MHz 
20 
ms 


Power·Up Time 
To Programmed 
Frequency 
15 
30 
ms 


Generated 
Syscrk Duty Cycle 
fM = 27MHz, CL = 15pF 
40 
50 
60 
% 


DIGITAL 
INPUT LOGIC LEVEL 
TTL 


DYNAMIC 
PERFORMANCE!') 


THD+N at Is (OdB) 
fs = 44.1kHz 
-89 
-80 
dB 


Is = 96kHz 
-87 
dB 


THD+N at -80dB 
fs = 44.1kHz 
-31 
dB 


Is = 96kHz 
-29 
dB 


Dynamic Range (EIAJ Method) 
fs = 44.1kHz 
90 
94 
dB 
Is = 96kHz 
91 
dB 


Signal-to-Noise 
Ratio!') (EIAJ Method) 
fs = 44.1 kHz 
90 
96 
dB 


Is = 96kHz 
95 
dB 


Channel Separation 
Is = 44.1 kHz 
88 
93 
dB 


DC ACCURACY 


Gain Error 
±1.0 
±3.0 
% of FSR 


Gain Mismatch, 
Channel·la-Channel 
±1.0 
±2.0 
% of FSR 
Bipolar Zero Error 
VOUT = Vcd2 
at BPZ 
±30 
mV 


ANALOG 
OUTPUT 


Output Voltage 
Full Scale (-j)dB) 
0.62 x Vcc 
Vp-p 
Center Voltage 
Vcd2 
VDC 


Load Impedance 
AC Load 
5 
kfl 


DIGITAL 
FILTER PERFORMANCE 
Passband 
0.445 
fs 


Stopband 
0.555 
fs 


Passband 
Ripple 
±O.17 
dB 
Stopband 
Attenuation 
-35 
dB 
Delay Time 
11.1251fs 
see 
De-emphasis 
Error 
-j).2 
+0.55 
dB 


INTERNAL 
ANALOG 
FILTER 


-3dB 
Bandwidth 
100 
kHz 


Passband 
Response 
I = 20kHz 
-j).16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage 
Range 
Vcc = VOD = Vcp 
4.5 
5 
5.5 
VDC 
Supply Current: 
Ice + 100 + Icp 
fs = 44.1kHz 
20 
24 
mA 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 
Storage 
-55 
+100 
°C 


NOTES: (1) Sysclk transient is the maximum frequency lock time when the PLL frequency is changed. (2) Dynamic performance 
specs are tested with 20kHz low 


pass filter and THD+N specs are tested with 30kHz LPF, 400Hz HPF, Average-Mode. 
(3) SNR is tested at Infinite Zero Detection off. (4) PLL evaluations 
tested 
with 1ns maximum jitter on the 27M Hz input clock. 


BURR - BROWNe 
I~~I 
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PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PCM1723E 
24-Pin SSOP 
338 


Power Supply Voltage.. 
... +6.5V 
+Vcc to +Voo Difference. 
. 
±O.1V 
Input Logic Voltage 
--{).3V to (Voo + 0.3V) 


Input 
Current 
(except 
power 
supply). 
. 
±10mA 


Power 
Dissipation. 
. 
530mW 
Operating Temperature Range 
-25DC 
to +85°C 
Storage Temperature.. 
. 
-55°C to +125°C 


Lead 
Temperature 
(soldering, 
55) 
+260°C 


Thermal 
Resistance, 
(JJA ... 
.. +70°CIW 


PIN 
NAME 
TYPE 
FUNCTION 


1 
XTI 
IN 
Master 
Clock Input. 


2 
SCKO 
OUT 
System Clock Out. This output is 25615 or 38415_ 
system clock generated 
by the internal 
PLL. 


3 
Vep 
PWR 
PLL Power Supply (+5V). 


4 
NC 
N/A 
No connection. 


5 
MCKO 
Out 
Buffered 
clock output of crystal oscillator. 


6(1) 
ML 
IN 
Latch for serial control data. 


7(1) 
MC 
IN 
Clock for serial control data. 


8(1) 
MD 
IN 
Data for serial control. 


9(1) 
RSTB 
IN 
Reset 
Input. 
When 
this pin is low, the digital 


filters and modulators 
are held in reset. 


10 
ZERO 
OUT 
Zero Data 
Flag. This pin is low when 
the input 
data is continuously 
zero for more than 65, 535 
cycles of BCKIN. 


11 
VouTR 
OUT 
Righi Channel Analog Output. 


12 
AGND 
GND 
Analog 
Ground. 


13 
Vcc 
PWR 
Analog Power Supply (+5V). 


14 
VouTL 
OUT 
Left Channel Analog Output. 


15 
CAP 
Common 
pin for analog 
output amplifiers. 


16121 BCKIN 
IN 
Bit clock for clocking 
in the audio data. 


17121 
DIN 
IN 
Serial 
audio data input. 


18(21 
LRCIN 
IN 
LetVRight Word Clock. Frequency 
is equal to fs. 


19 
NC 
NlA 
No connection. 


20 
RES 
N/A 
Reserved 
for factory use, do not connect. 


21 
VOD 
PWR 
Analog Power Supply (+5V). 


22 
DGND 
GND 
Digital Ground. 


23 
PGND 
GND 
PLL Ground. 


24 
XTO 
Out 
Crystal oscillator output. 


Note: (1) Schmitt triger input with internal pull-up resistors. (2) Schmitt triger 
input. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no 


responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 


No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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So.vA~~~N 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 
16 Bits, 96kHz Sampling 


• 
COMPLETE STEREO DAC: Includes Digital 
Filter and Output Amp 


• 
DYNAMIC RANGE: 95dB 


• 
MULTIPLE 
SAMPLING 
FREQUENCIES: 


16kHz to 96kHz 


• 
8X OVERSAMPLING 
DIGITAL FILTER 


• 
SYSTEM 
CLOCK: 
256f5/384f5 


• 
NORMAL 
OR 
12S DATA INPUT FORMATS 


• 
SMALL 
14-PIN SOIC PACKAGE 


The PCMI725 
is a complete 
low cost stereo 
audio 
digital-to-analog 
converter 
(DAC), operating 
off of a 
256fs or 384fs system clock. The DAC contains a 3rd- 
order LU: modulator, 
a digital interpolation 
filter, and 
an analog 
output 
amplifier. 
The 
PCMI725 
accepts 
16-bit input data in either normal or rs formats. 


The digital filter performs an 8X interpolation 
function 
and includes de-emphasis 
at 44.1 kHz. The PCM 1725 
can accept 
digital 
audio sampling 
frequencies 
from 
16kHz to 96kHz, always at 8X oversampling. 


The PCM 1725 is ideal for low-cost, CD-quality 
con- 
sumer audio applications. 


BURR· 
BROWN_ 
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For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


PCM1725 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


DATA FORMAT 
JSiandard/l2sJ 
Audio 
Data 
Interface 
Format 


Audio Data 
Format 
Binary Two's 
Complement 
Sampling 
Frequency 
(Is) 
16 
96 
kHz 


Internal 
System 
Clock 
Frequency 
256fs/384ls 


DIGITAL 
INPUT/OUTPUT 


Logic Level 
TTL 


Inpul Logic Level 


V1H(1) 
2.0 
VDC 
V1L(1) 
0.8 
VDC 


Input Logic Current: 
IIN(l) 
±G.8 
~A 


DYNAMIC 
PERFORMANCE(2) 
f = 991kHz 


THD+N at FS (OdB) 
-83 
-78 
dB 
THD+N at -8OdB 
-32 
dB 


Dynamic 
Range 
A-weighted 
90 
95 
dB 


Signal-lc-Noise 
Ratio 
A-weighted 
90 
97 
dB 


Channel 
Separation 
88 
95 
dB 


DC ACCURACY 


Gain 
Error 
±1.0 
±5.0 
% of FSR 


Gain 
Mismatch, 
Channel-Ie-Channel 
±1.0 
±5.0 
% of FSR 


Bipolar Zero 
Error 
VOUT = Vcd2 
al BPZ 
±20 
±50 
mV 


ANALOG 
OUTPUT 


Oulput Voltage 
Full Scale (OdB) 
0.62 x Vcc 
Vp-p 


Center 
Voltage 
Vcd2 
VDC 


load 
Impedance 
AC Load 
10 
kQ 


DIGITAL 
FILTER 
PERFORMANCE 


Passband 
0.445 
fs 


Stopband 
0.555 
fs 


Passband 
Ripple 
±G.17 
dB 


Stopband 
A«enuation 
-35 
dB 


Delay Time 
11.125/ts 
see 


INTERNAL 
ANALOG 
FILTER 


-3dB 
Bandwidth 
100 
kHz 


Passband 
Response 
f = 20kHz 
-<J.16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Vottage 
Range 
4.5 
5 
5.5 
VDC 


Supply Current 
13 
18 
mA 


Power 
Dissipation 
65 
90 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 
Storage 
-55 
+125 
°C 


The information 
provided herein is believed to be reliable; however, 
BURR·BROWN 
assumes 
no responsibility 
for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 


no responsibility 
for the use of this information, 
and all use of such information 
shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described 
herein are implied or granted to any third party. BURR-BROWN 
does not authorize 
or warrant 
any BURR-BROWN 
product for use in life support devices 
and/or systems. 
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PIN ASSIGNMENTS 


LRCIN 
14 
SCKI 


DIN 
FORMAT 


BCKIN 
OM 


PCM1725 
NC 


NC 


VouTL 


GND 
7 
Vcc 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER!') 


PCM1725U 
14 Pin SOIC 
235 


Power Supply Voltage 
+6.5V 
+Vcc to +Voo Difference. 
. 
±O.1V 
Inpul Logic Voltage 
-Q.3V to (Voo + 0.3V) 
Power Dissipation 
290mW 
Operating Temperature Range 
-25°C to +85°C 
Storage Temperature 
-55°C to +125°C 


Lead Temperature 
(soldering, 
5s) 
+260°C 
Thermal 
Resistance, 
8JA .. 
. 
+90°CMI 


iu~~~rBurr-Brown Ie Data Book 


PIN 
NAME 
VO 
FUNCTtON 


1(1) 
LRCIN 
IN 
Sample Rate Clock Input 


2(1) 
DIN 
IN 
Audio Data 
Input 


3(1) 
BCKIN 
IN 
Bit Clock Input for Audio Data. 


4 
NC 
- 
No Connection 


5 
CAP 
- 
Common 
Pin of Analog Output Amp 


6 
VOlJTR 
OUT 
Right-Channel 
Analog Output 


7 
GND 
- 
Ground 


8 
Vcc 
- 
Power Supply 


9 
VouTL 
OUT 
Left-Channel 
Analog Output 


10 
NC 
- 
No Connection 


11 
NC 
- 
No Connection 


12<') 
OM 
tN 
De-emphasis 
Control 


HIGH: De-emphasis 
ON 


LOW: 
De-emphasis 
OFF 


13(') 
FORMAT 
- 
Audio Data 
Format Select 


HIGH: I'S Data Format 


LOW: 
Standard 
Data 
Format 


14 
SCKI 
IN 
System Clock Input (2561s or 3841s) 


NOTES: (1) Schmitt Trigger 
input. (2) Schmitt Trigger 
input with intemal 
pull-up. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its publishe 
specifications. 


BURR - BROWN® 
IElElI 


SOVAU~~," 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 
16 Bits, 96kHz Sampling 


• 
COMPLETE 
STEREO DAC: Includes Digital 


Filter and Output Amp 


• 
DYNAMIC RANGE: 96dB 


• 
MULTIPLE 
SAMPLING 
FREQUENCIES: 
16kHz to 96kHz 
8X Oversampling 
at All Sampling 


Frequencies 


• 
SYSTEM 
CLOCK: 
256'5/384'5 


• 
NORMAL 
OR I2S DATA INPUT FORMATS 


• 
SOFT MUTE 


ax Oversampling 


Digital Filter 
with Function 


Controller 


LRCIN 


DIN 


MUTE 


FORMAT 


LRPL 


The PCM 1726 is a complete 
low cost stereo audio 
digital-to-analog 
converter 
(DAC), operating 
off of a 
256fs or 384fs system clock. The DAC contains a 3rd- 
order ~ 
modulator, 
a digital interpolation 
filter, and 
an analog 
output 
amplifier. 
The 
PCM 1726 accepts 


l6-bit input data in either normal or l2S formats. 


The digital filter performs 
an 8X interpolation 
func- 
tion and includes soft mute. The PCM 1726 can accept 
standard digital audio sampling frequencies 
as well as 
one-half and double sampling frequencies. 


The PCMl726 
is ideal for applications 
which combine 
compressed 
audio and video data such as DVD, DVD- 


ROM, set-top boxes and MPEG sound cards. 


BURR-BROWN_ 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM1726 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


DATA FORMAT 


Audio Data Format 
Standardll2S 


Data Bit Length 
16 
Sampling 
Frequency 
(ts) 
16 
96 
kHz 


Intemal System Clock Frequency 
256Is/384ls 


DIGITAL 
INPUT/OUTPUT 
LOGIC LEVEL 
TIL 


DYNAMIC 
PERFORMANCE(1) 


THD+N at Is (OdB) 
Is = 44.1kHz 
-90 
-80 
dB 


Is = 96kHz 
-88 
dB 


THD+N at -8OdB 
Is = 44.1kHz 
-34 
dB 


Is = 96kHz 
-31 
dB 


Dynamic 
Range 
Is = 44.1kHz 
90 
96 
dB 


fs = 96kHz 
93 
dB 
Signal·to-Noise 
Ratio(2) 
Is = 44.1kHz 
92 
100 
dB 


fs = 96kHz 
97 
dB 
Channel Separation 
fs = 44.1kHz 
90 
97 
dB 


DC ACCURACY 


Gain Error 
±1.0 
±5.0 
% of FSR 
Gain Mismatch, 
Channel-la-Channel 
±1.0 
±5.0 
% 01 FSR 


Bipolar Zero Error 
VOUT 
= Vcd2 
at BPZ 
±30 
mV 


ANALOG 
OUTPUT 


Output Voltage 
Full Scale (OdB) 
0.62 x Vee 
Vp-p 
Center Voltage 
Ved2 
VDC 


Load Impedance 
AC Load 
5 
kQ 


DIGITAL 
FILTER PERFORMANCE 


Passband 
0.445 
Is 


Stopband 
0.555 
Is 


Passband 
Ripple 
±O.17 
dB 
Stopband 
Attenuation 
-35 
dB 
Delay Time 
11.125/15 
see 


INTERNAL 
ANALOG 
FILTER 


-3dB Bandwidth 
100 
kHz 
Passband 
Response 
f = 20kHz 
-0.16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage 
Range 
VOD' 
Vcc 
4.5 
5 
5.5 
VDC 


Supply Current: 
Ice + 100 
Vcc = Voo = 5V. Is = 44.1kHz 
18 
25 
mA 
Vec = Vao = 5V, 1s = 96kHz 
25 
35 
mA 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
°C 
Storage 
-55 
+100 
°C 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes 
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant 
any BURR-BROWN 
product for use in life support devices and/or systems. 
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PIN ASSIGNMENTS 


PACKAGE 
DRAWING 


PRODUCT 
PACKAGE 
NUMBER(') 


PCM1726E 
20-Pin SSOP 
334-1 


Power Supply Voltage 
+6.5V 
+Vcc to +VOD Difference. 
. 
±O.1V 
Input Logic Voltage 
-Q.3V to (Voo + 0.3V) 


Power Dissipation. 
. 
300mW 
Operating Temperature 
Range. 
. 
-25°C to +85°C 
Storage Temperature 
-55°C 
to +125°C 
Lead Temperature 
(soldering. 55) 
+26Q'>C 
Thermal Resistance. 8JA 
•• " 
..••••••••••••.•••••••• 
+70°CIW 


PIN 
NAME 
TYPE 
FUNCTION 


1 
NC 
- 
No Connection. 


2 
SCKI 
IN 
System Clock Input: 25615 or 384f5. 


3 
RES 
- 
Reserved for Factory Use. Do not connect. 


41') 
FORMAT 
IN 
Input Data Format Control. 


5(1) 
LRPL 
IN 
Left/Right 
Polarity Control. 


61') 
MUTE 
IN 
Soft Mute Control. 


7(1) 
RSTB 
IN 
Reset Input. When this pin is low, the digital 
filters and modulators 
are held in reset 


8 
ZERO 
OUT 
Zero Data Flag. This pin is low when the data is 
continuously 
zero for more than 65,535 cycles 
of BCKIN. 


9 
VouTR 
OUT 
Right Channel Analog Output. 


10 
AGND 
PWR 
Analog Ground. 


11 
Vcc 
PWR 
Analog Power Supply (+5V). 


12 
VouTL 
OUT 
Left Channel Analog Output. 


13 
CAP 
- 
Common 
Pin for Analog Output Amplifiers. 


14(1) 
BCKIN 
IN 
Bit Clock for Clocking 
in the Audio Data. 


15(1) 
DIN 
IN 
Serial Audio Data Input 


161') 
LRCIN 
IN 
Left/Right Word Clock. Frequency is equal to fs. 


17 
TEST 
- 
Must be Tied to Ground. 


18 
RES 
- 
00 Not Connect. 


19 
Voo 
PWR 
Digital Power Supply (+5V). Recommended 
con- 
nection is to the analog power supply. 


20 
DGND 
PWR 
Digital Ground. Recommended 
connection 
is to 
the digital ground plane. 


NOTE: (1) These pins include intemal pull-up resistors. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 


specifications. 
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IElElI 


SOVAd~~N 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 
WITH PROGRAMMABLE 
DUAL PLL 


• 
ACCEPTS 16-, 20-, OR 24-BIT INPUT DATA 


• 
COMPLETE STEREO DAC: Includes Digital 
Filter and Output Amp 


• 
DYNAMIC RANGE: 92dB 


• 
MULTIPLE 
SAMPLING 
FREQUENCIES: 
fs = 44.1 kHz, 48kHz, 96kHz 


• 
PROGRAMMABLE 
DUAL PLL CIRCUIT: 
27MHz 
Master Clock Input 


• 
GENERATED 
SYSTEM 
CLOCK 
SCK01: 
33.8688MHz 
SCK02: 
384fs 
SCK03: 
768fs (44.1 k/48kHz) 
384fs (96kHz) 


• 
NORMAL 
OR 
12S DATA INPUT FORMATS 


• 
SELECTABLE 
FUNCTIONS: 
Soft Mute, Analog 
Output 
Mode 


Digital Attenuator 
(256 Steps) 
Digital De-emphasis 


• 
+5V SINGLE POWER SUPPLY 


The PCM 1727 is a complete 
low cost stereo audio 
digital-to-analog 
converter 
(DAC) with a dual phase- 


locked loop (PLL) circuit included. PLL-l 
derives a 
fixed 
33.8688MHz 
(768fs, 
fs = 44.lkHz) 
system 
clock (SCKO-l), 
and PLL-2 derives both the 384fs (fs 
= 44.lk/48k/96kHz) 
system clock (SCKO-2), 
and the 
768fs (fs = 44.1k/48kHz)/384fs 
(fs = 96kHz) system 
clock (SCKO-3) 
from an external 
27MHz 
reference 
frequency. The DAC contains a 3rd-order ~ 
modula- 
tor, a digital interpolation 
filter, and an analog output 
amplifier. The PCMI727 
can accept 16-,20-, or 24-bit 
input data in either normal or PS formats. 


The digital filter performs 
an 8X interpolation 
func- 
tion and includes selectable features such as soft mute, 
digital attenuation 
and digital de-emphasis. 


The PCM 1727 is ideal for applications 
which combine 
compressed 
audio and video data such as DVD, DVD 
Audio with CD-DA compatibility, 
karaoke DSP. 


BCKIN 
VOUTL 


LRCIN 
ax Oversampling 
DIN 
Digital Filter 
CAP 
with Function 
Controller 
VouTR 


ML 


MC 


MD 
ZERO 


RSTB 


BURR· BROWN" 
113131 
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SPECIFICATIONS 


PCM1727 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
16 
Bits 


DATA FORMAT 
Audio Data Interface Format 
Standardll2S 
Data Bit Length 
16120/24 
Selectable 


Audio Data Format 
MSB First, 2'5 Camp 
Selectable 


Sampling 
Frequency 
(Is) 
44.1 
96 
kHz 


PLL PERFORMANCE 
Master Clock Input Frequency(4) 
26.73 
27 
27.27 
MHz 


Generated 
System Clock 
SCKO-1 
768ls (Is = 44.1 k) 
33.8688 
MHz 
SCKO-2 
364ls 
16.9344 
36.8640 
MHz 
SCKO-3 
7681s (Is = 44.1 k/48k), 3841s (Is = 96k) 
33.8688 
36.8640 
MHz 
Output Logic Level 
Voti 
loti = 2mA 
Voa - 0.4 
VDC 


(MCKO, SCKO 1 - 3) 
VOl. 
loc = 4mA 
0.5 
VDC 


Generated 
Sysclk Jitter 
Standard Dav 
±150 
ps 


Generated 
Sysclk Transient(1) 
1M = 27MHz 
20 
ms 


Power-Up Time 
To Programmed 
Frequency 
15 
30 
ms 
Generated 
Sysclk Duty Cycle 
1M = 27MHz, CL = 15pF 
40 
50 
60 
% 


DIGITAL 
INPUT LOGIC LEVEL 
TTL 


DYNAMIC 
PERFORMANCE!') 
THD+N at Is (OdB) 
Is = 44.1kHz 
-89 
-80 
dB 
Is = 96kHz 
-87 
dB 
THD+N at -aOdB 
Is = 44.1kHz 
-31 
dB 
Is = 96kHz 
-29 
dB 
Dynamic Range (EIAJ Method) 
Is = 44.1kHz 
90 
92 
dB 
fs = 96kHz 
90 
dB 
Signal-to-Noise 
Ratio!') (EIAJ Method) 
Is = 44.1kHz 
90 
94 
dB 
fs = 96kHz 
90 
dB 
Channel Separation 
Is = 44.1kHz 
88 
93 
dB 


DC ACCURACY 
Gain Error 
±1.0 
±3.0 
% of FSR 
Gain Mismatch, 
Channel-ta-Channel 
±1.0 
±2.0 
% of FSR 
Bipolar Zero Error 
VOUT 
= Vcc/2 
at BPZ 
±30 
mV 


ANALOG 
OUTPUT 


Output Voltage 
Full Scale (-odB) 
0.62 x VeA 
Vp-p 
Center Voltage 
VCA/2 
Voc 


Load Impedance 
AC Load 
5 
kQ 


DIGITAL 
FILTER 
PERFORMANCE 


Passband 
0.445 
Is 


Stopband 
0.555 
Is 


Passband 
Ripple 
±O.17 
dB 
Stopband 
Attenuation 
-35 
dB 
Delay Time 
11,125/1s 
see 


De-emphasis 
Error 
-0.2 
+0.55 
dB 


INTERNAL 
ANALOG 
FILTER 


-3dB 
Bandwidth 
100 
kHz 


Passband 
Response 
I = 20kHz 
-0.16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range 
Vec = Voo = Vep 
4.5 
5 
5.5 
VDC 
Supply Current: 
Ice + IDO + Icp 
Is = 44.1kHz 
25 
27 
mA 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
·C 
Storage 
-55 
+125 
·C 


NOTES; (1) Sysclk transient is the maximum frequency lock time when the PLL frequency is changed. (2) Dynamic performance 
specs are tested with 20kHz low 


pass filter and THD+N specs are tested with 30kHz LPF, 400Hz HPF, Average-Mode. 
(3) SNR is tested at Infinite Zero Detection off. (4) PLL evaluations 
tested 
with 10s maximum jitter on the 27MHz input clock. 


BURR - BROWN_ 


Burr-Brown Ie Data Book 
1E3E31 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


PIN ASSIGNMENTS 
PIN CONFIGURATION 


TOP VIEW 
SSOP 


xn 
24 
XT2 


PGND 
DGND 


Voo 


SCK01 


SCK02 


LRCIN 


DIN 


BCKIN 


ZERO 


CAP 


VouTL 


AGND 
12 
13 
VCA 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(') 


PCM1727E 
24·Pin SSOP 
338 


Power Supply Voltage 
+6.5V 
+Vce to +VOD Difference. 
. 
±O.1V 


Inpu( Logic Voltage 
-o.3V to (Voo + 0.3V) 


Input Current (except power supply) .. 
. 
±10mA 


Power Dissipation. 
. 
300mW 
Operating Temperature Range 
-25°C to +85°C 
Storage Temperature 
-55°C 
to +125°C 
Lead Temperature 
(soldering, 
5s) 
+260°C 
Thermal 
Resistance, 
6JA 
+70°C/VII 


PIN 
NAME 
110 
DESCRIPTION 


1 
XT1 
IN 
27M Hz Crystal or External Clock Input 


2 
PGND 
- 
PLL Ground 


3 
Vcp 
- 
PLL Power Supply (+5V) 


4 
MCKO 
OUT 
Buffered Clock Output of Crystal Oscillator 


5 
RSV 
- 
ReselVe; 
This pin should be open. 


6 
SCK03 
OUT 
System Clock Out 3; This output is 768fs or 384fs. 


7 
ML 
IN 
Latch Enable 
Input for Serial 
Interface 
Mode(2) 


8 
MC 
IN 
Bit Clock Input for Serial 
Interlace 
Mode(2) 


g 
MD 
IN 
Serial Data 
Input for Serial 
Interlace 
Mode(2) 


10 
RSTB 
IN 
Reset; When this pin is low, the OF and modu- 
lator are held in reset. 


11 
VotHR 
OUT 
Right Channel, Analog Voltage Output of Audio 
Signal 


12 
AGND 
- 
Analog Ground 


13 
VCA 
- 
Analog Power Supply (+5V) 


14 
VOUTL 
OUT 
Left Channel, 
Analog Voltage 
Output of Audio 
Signal 


15 
CAP 
- 
Common 
Pin of Analog Output Amp 


16 
ZERO 
OUT 
Zero 
Data 
Flag; This pin is low when the input 
data is continuously 
zero for more than 65,535 
cycles of BCKIN(1). 


17 
BCKIN 
IN 
Bit Clock Input for Serial Audio Data(3) 


18 
DIN 
IN 
Serial Audio Data 
Input(3) 


19 
LRCIN 
IN 
Left and Right Clock (sampling 
rate-fs)(3) 


20 
SCK02 
OUT 
System 
Clock 
Out 2; This 
output 
is 256fs 
or 
384fs 
system clock. 


21 
SCK01 
OUT 
System Clock Out 1; This output is 33.8688MHz 
system clock. 


22 
Voo 
- 
Digital Power (+5V) 


23 
DGND 
- 
Digital Ground 


24 
XT2 
- 
27M Hz Crystal. 
Connected 
to GND 
at external 
clock. 


Note: (1) Open 
Drain Output. 
(2) Schmitt triger input with intemal 
pull-up 
resistors. (3) Schmitt triger input. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 8.2 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR-BROWN 
assumes no 
responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 
No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support devtces and/or systems. 


BURR 
- BROWN_ 
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Ie Data Book 


BURR - BROWN® 
IElElI 


Sovnd'~~N 
Stereo Audio 
DIGITAL- TO-ANALOG 
CONVERTER 
18 Bits, 96kHz Sampling 


• 
COMPLETE 
STEREO DAC: Includes Digital 
Filter and Output Amp 


• 
DYNAMIC RANGE: 95dB 


• 
MULTIPLE 
SAMPLING 
FREQUENCIES: 
16kHz to 96kHz 


• 
8X OVERSAMPLING 
DIGITAL FILTER 


• 
SYSTEM 
CLOCK: 
256f5/384f5 


• 
NORMAL 
OR 
12S DATA INPUT FORMATS 


• 
SMALL 
14-PIN SOIC PACKAGE 


The PCMI?33 
is a complete 
low cost stereo audio 


digital-to-analog 
converter 
(DAC), operating 
off of a 
256fs or 384fs system clock. The DAC contains a 3rd- 
order ~ 
modulator, 
a digital interpolation 
filter, and 
an analog 
output 
amplifier. 
The 
PCM1?33 
accepts 


18-bit input data in either normal or (2S formats. 


The digital filter performs an 8X interpolation function 
and includes de-emphasis 
at 44. 1kHz. The PCMI?33 
can accept 
digital 
audio sampling 
frequencies 
from 


16kHz to 96kHz, always at 8X oversampling. 


The PCM1733 
is ideal for low-cost, CD-quality 
con- 
sumer audio applications. 


International 
Airport 
Industrial 
Park· 
Mailing 
Address: 
PO Box 11400, 
Tucson, 
AZ 85734 
• Street 
Address: 
6730 
S. Tucson 
Blvd., 
Tucson, 
AZ 
85706 
• Tel: 
(520) 
746-1111 
• Twx: 910-952·1111 


Internet: 
hnp:/Iwww.burr-brown.coml 
• 
FAXLine: 
(800) 
548-6133 
(US/Canada 
Only) 
• Cable: 
BBRCORP 
• Telex: 
066-6491 
• 
FAX: 
(520) 
889-1510 
• Immediate 
Product 
Info: 
(800) 
548-6132 


BURR· BROWN_ 
IElEU 


Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM1733 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


RESOLUTION 
18 
Bits 


DATA FORMAT 
I Standard/I'S I 
Audio Data Interface 
Format 


Audio Data Format 
Two's Binary Complement 


Sampling 
Frequency 
(Is) 
16 
96 
kHz 


Internal System Clock Frequency 
25615/38415 


DIGITAL 
INPUT/OUTPUT 


Logic Level 
TIL 


Input Logic Level 


V1H(1) 
2.0 
VDC 


V1L(1) 
0.8 
VDC 


Input Logic Current: 
IIN(l) 
±0.8 
~A 


DYNAMIC 
PERFORMANCE!') 
I = 991kHz 


THD+N at FS (OdB) 
-83 
-78 
dB 


THD+N at -80dB 
-32 
dB 


Dynamic 
Range 
EIAJ, A-weighled 
90 
95 
dB 


Signal-la-Noise 
Ratio 
EIAJ, A-weighted 
90 
97 
dB 


Channel Separation 
88 
95 
dB 


DC ACCURACY 


Gain Error 
±1.0 
±5.0 
% of FSR 


Gain Mismatch, 
Channel-la-Channel 
±1.0 
±5.0 
% of FSR 
Bipolar Zero Error 
VOUT 
= Vcd2 
at BPZ 
±20 
±50 
mV 


ANALOG 
OUTPUT 


Output Voltage 
Full Scale (OdB) 
0.62 x Vcc 
Vp-p 


Center Voltage 
Vcd2 
VDC 


Load Impedance 
AC Load 
10 
kil 
('I) 


DIGITAL 
FILTER 
PERFORMANCE 
('I) 


Passband 
0.445 
Is 
r--. 


Stopband 
0.555 
Is 
.•.. 


Passband 
Ripple 
±0.17 
dB 
:E 
Stopband 
Attenuation 
-35 
dB 
0 
Delay Time 
11.125115 
see 
a. 


INTERNAL 
ANALOG 
FILTER 


-3dB 
Bandwidth 
100 
kHz 
8.2! 
Passband 
Response 
f = 20kHz 
-{).16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range 
4.5 
5 
5.5 
VDC 


Supply Current 
13 
18 
mA 
~ 
Power Dissipation 
65 
90 
mW 
C 
TEMPERATURE 
RANGE 
I 
Operation 
-25 
+85 
°C 
en 
Storage 
-55 
+125 
°C 
I- 


The information provided herein is believed to be reliable; however, BURR-BROWN 
assumes no responsibility for inaccuracies or omissions. BURR·BROWN 
assumes 
no responsibility for the use of this information, and aUuse of such information shall be entirely at the user's own risk. Prices and specifications 
are subject to change 


without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant 


any BURR-BROWN 
product for use in life support devices and/or systems. 


BURR - BROWN~ 
IEilEilI 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN ASSIGNMENTS 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PCM1733U 
14 Pin SOIC 
235 


Power 
Supply 
Voltage.. 
. 
+6.5V 


+Vcc to +VOD Difference. 
. 
±O.1V 
Input Logic Voltage 
-Q.3V to (Voo + 0.3V) 


Power Dissipation. 
. 
290mW 


Operating 
Temperature 
Range. 
. 
. 
-25°C 
to +85°C 
Storage Temperature.. 
. 
-55°C to +125°C 


Lead 
Temperature 
(soldering, 
5s) 
+26QOC 
Thermal 
Resistance, 
8JA 
.. 
. .....•........... 
+90OCMl 


PIN 
NAME 
VO 
FUNCTION 


1(1) 
LRCIN 
IN 
Sample 
Rate Clock Input 


21') 
DIN 
IN 
Audio Data 
Input 


3(1) 
BCKIN 
IN 
Bit Clock Input for Audio Data. 


4 
NC 
- 
No Connection 


5 
CAP 
- 
Common 
Pin of Analog 
Output Amp 


6 
VouTR 
OUT 
Right·Channel 
Analog 
Output 


7 
GND 
- 
Ground 


8 
Vcc 
- 
Power Supply 


9 
VQUTL 
OUT 
Left-Channel 
Analog Output 


10 
NC 
- 
No Connection 


11 
NC 
- 
No Connection 


12(2) 
OM 
IN 
De·emphasis 
Control 
HIGH: De-emphasis 
ON 
LOW: 
De-emphasis 
OFF 


1312) FORMAT 
IN 
Audio Data 
Fonnat 
Select 


HIGH: 12S Data Format 
LOW: 
Standard 
Data 
Format 


14 
SCKI 
IN 
System Clock Input (256fs or 384fsl 


NOTES: (1) Schmitt Trigger input. (2) SChmitt Trigger input with intemal 
pull-up. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degradation 
to complete device fiUlure. Precision integrated circuits may 
be more susceptible to damage because very small parametric 
changes 
could cause the device not to meet its published 
specifications. 


BURR-BROWNe 
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BURR - BROWN® 
IElElI 
PCM3000 
PCM3001 


SQVA'8~~N 
Stereo Audio CODEC 
18-BITS, SERIAL INTERFACE 


• 
MONOUTHIC 18-BIT&:: ADC AND DAC 


• 
16 OR 18-BIT INPUTIOUTPUT DATA 


• 
STEREO ADC: 
Single-ended Voltage Input 
64X Oversampling 
High Performance: 


-88dB 
THD+N 
94dB 
SNR 
94dB 
Dynamic Range 
Digital High-Pass Filter 


• 
STEREO DAC: 
Single-ended Voltage Output 
Analog Low Pass Filter 
8X Oversampling 
Digital Filter 
High Performance: 


-godB 
THD+N 
98dB 
SNR 
97dB 
Dynamic Range 


• 
SPECIAL 
FEATURES 
(PCM3000): 
Digital De-emphasis 
Digital Attenuation 
(256 Steps) 
Soft Mute 
Analog 
Loop Back 


• 
SAMPLE 
RATE: 32kHz, 44.1 kHz, 48kHz 


• 
SYSTEM 
CLOCK: 
256fs, 384fs, 512fs 


• 
SINGLE +5V POWER SUPPLY 


• 
SMALL PACKAGE: 28-Pin SSOP 


The PCM3000/3001 
is a low cost single chip stereo 
audio CODEC (analog-to-digital 
and digital-to-analog 
converter) with single-ended 
analog voltage input and 
output. 


Both ADCs and DACs employ delta-sigma 
modula- 
tion with 64X oversampling. 
The ADCs 
include 
a 
digital decimation 
filter and the DACs include an 8X 
oversampling 
digital 
interpolation 
filter. The DACs 
also include digital attenuation, 
de-emphasis, 
infinite 
zero 
detection 
and 
soft mute 
to form 
a complete 


subsystem. 
PCM3000/3001 
operates 
with left-justi- 
fied, right-justified, 
{2S or DSP data formats. 


PCM3000 
can be bit-mapped 
with a 3-wire 
serial 
interface 
for 
special 
features 
and 
data 
formats. 
PCM3001 
can be pin-programmed 
for data formats. 


Fabricated on a highly advanced O.6Jl CMOS process, 


PCM3000/3001 
is suitable for a wide variety of cost- 
sensitive 
consumer 
applications 
where good perfor- 
mance is required. Applications 
include sampling key- 
boards, digital mixers, mini-disc 
recorders, 
hard-disk 
recorders, 
karaoke 
systems, 
DSP-based 
car 
stereo, 


DA T recorders, 
and video conferencing. 


Serial Interface 


and 
Mode Control 


BURR - BROWNe 
IElEU 


PCM3000E!3001 E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT/OUTPUT 


Input 
Logic 
Input Logic Level: V1H(1) 
2.0 
VDC 


V1L(1) 
0.8 
VDC 


Input Logic Current: 
'IN(2) 
±1 
uA 


Input Logic Current: 
IIN(3) 
-120 
uA 
Input Logic Level: V1H(4) 
0.64 x Voo 
VDC 


V1L(4) 
0.28 
x VOD 
VDC 


Input Logic Current: 
IIN(4) 
±40 
uA 


Output Logic 


Output 
Logic level: 
VOH(5) 
lOUT = -1.6mA 
4.5 
VDC 


VOltS) 
lOUT = +3.2mA 
0.5 
VDC 


Output Logic Level: VOH(6) 
lOUT = -3.2mA 
4.5 
VDC 
VOl(6) 
lOUT = +3.2mA 
0.5 
VDC 


CLOCK 
FREQUENCY 


Sampling 
Frequency 
(fs) 
32 
44.1 
48 
kHz 


System Clock Frequency 
256fs 
8.1920 
11.2896 
12.2880 
MHz 


384fs 
12.2880 
16.9344 
18.4320 
MHz 


512fs 
16.3840 
22.5792 
24.5760 
MHz 


ADC CHARACTERISTICS 


RESOLUTION 
18 
Bits 


DC ACCURACY 
Gain Mismatch 
Channel-la-Channel 
±1.0 
±5.0 
% of FSR 


Gain Error 
±2.0 
±5.0 
"10 of FSA 


Gain Drift 
±20 
ppm of FSR/"C 
Bipolar Zero Error 
High-Pass 
Filter Off(7) 
±1.7 
%of FSR 
Bipolar Zero Drift 
High-Pass 
Filter Off(7) 
±20 
ppm of FSRI"C 


DYNAMIC 
PERFORMANCE!') 


THD+N: V,N = -{).5dB 
f = 1kHz 
-a8 
-ao 
dB 


V,N =-aDdB 
f = 1kHz 
-31 
dB 


Dynamic Range 
f = 1kHz, A-Weighled 
90 
94 
dB 


Signal-la-Noise 
Ratio 
f = 1kHz, A-Weighled 
90 
94 
dB 
Channel Separation 
88 
92 
dB 


DIGITAL 
FILTER 
PERFORMANCE!') 


Passband 
0.454fs 
Hz 


Stopband 
0.583fs 
Hz 


Passband 
Ripple 
±O.05 
dB 


Stopband 
Attenuation 
-65 
dB 


Delay Time (Latency) 
17.4lls 
see 


DIGITAL 
HIGH PASS FILTER 
RESPONSE 


-3dB 
Frequency 
0.0191s 
mHz 


ANALOG 
INPUT 


Voltage 
Aange 
OdB (Full Scale) 
2.9 
Vp-p 


Center Voltage 
2.1 
V 


Input Impedance 
15 
till 


ANTI-ALIASING 
FILTER 


-3dB 
Frequency 
CEXT = 470pF 
170 
kHz 


NOTES: (1) Pins 16,17, 
18,22,25,26,27,28: 
LACIN, BCKIN, DIN, CLKIO, MCIFMT2, MDIFMT1, MUFMTO, ASTB. (2) Pins 16, 17, 18,22: 
LACIN, BCKIN, DIN, 


CLKIO (Schmitt Trigger Input). (3) Pins 25, 26, 27, 28: MC/FMT2, 
MD/FMT1, MUFMTO, ASTB (Schmitt Trigger Input, 70till 
Intemal Pull-Up Aesistor). 
(4) Pin 20: 
XTI. (5) Pins 19, 22: DOUT,CLKIO. 
(6) Pin 21: XTO. (7) High Pass Filter disabled (PCM3000 only) to measure DC offset. (8) fiN= 1kHz, using Audio Precision System 
II, rms mode with 20kHz LPF, 400Hz HPF used for performance 
calculation. 
(9) With no load on XTO and CLKIO. 


The information provided herein is believed to be reliable; however, BURR·BROWN assumes no responsibility for inaccuracies or omissions. BURR·BROWN assumes no 
responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 
No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR·BROWN does not authorize or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS (CONT) 


PCM3000El3001 
E 


PARAMETER 
CONDITIONS 
MIN 
I 
TYP 
MAX 
I 
UNITS 


DAC CHARACTERISTICS 


RESOLUTiON 
18 
Bits 


DC ACCURACY 
Gain Mismatch 
Channel·to-Channel 
±1.0 
±5.0 
% of FSR 
Gain Error 
±1.0 
±5.0 
% of FSR 
Gain Drift 
±20 
ppm of FSRrC 
Bipolar Zero Error 
±1.0 
% of FSR 
Bipolar Zero Drift 
±20 
ppm of FSR/'C 


DYNAMIC 
PERFORMANCE!') 


THD+N: 
VOUT = OdB (Full Scale) 
-90 
-SO 
dB 
VOUT = -6OdB 
-34 
dB 
Dynamic 
Range 
A-Weighted 
90 
97 
dB 
Signal-la-Noise 
Ratio (Idle Channel) 
A-Weighted 
92 
98 
dB 
Channel Separation 
90 
95 
dB 


DIGITAL 
FILTER PERFORMANCE 
Passband 
0.44515 
Hz 
Stopband 
0.55515 
Hz 


Passband 
Ripple 
±0.17 
dB 
Stopband Attenuation 
-35 
dB 
Delay Time 
11.1115 
5ee 


ANALOG 
OUTPUT 


Voltage Range 
0.62 x Vcc 
Vp-p 
Center Voltage 
0.5 x Vcc 
VDC 


Load Impedance 
AC Load 
5 
kn 


ANALOG 
LOW PASS FILTER 
Frequency 
Response 
f = 20kHz 
-{).16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: Vcc 
4.5 
5 
5.5 
VDC 
Voo 
4.5 
5 
5.5 
VDC 
Supply Current: +Ice. +IOO(9) 
Vcc = Voo = 5V 
32 
50 
mA 


Power Dissipation 
Vcc = Voo = 5V 
160 
250 
mW 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
'C 
Storage 
-55 
+125 
'C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERl') 


PCM3000E/3001 E 
28-Pin SSOP 
324 


Supply Voltage 


+VOD' +Vcc 1, +Vcc2 
+6.5V 


Supply Voltage Differences.. 
. 
±O.1V 


GND Voltage Differences.. 
. 
±O.1V 


Digital Input Voltage 
-0.3 to Voo + O.3V 


Analog Input Voltage 
-0.3 to Vcc 1, Vcc2 + O.3V 


Power Dissipation 
300mW 


Input Current .. 
. 
±10mA 
Operating Temperature 
Range 
-25°C 
to +85°C 


Storage Temperature 
-55°C to +125°C 


Lead Temperature 
(soldering, 5s) 
+260°C 


(rellow, 105) 
+235'C 
Thermal Resistance, 
(}JA .......••.••.•••••••..••••••.••••.••.•.••.••••.••••.••.•.•.... 
100°CIW 
A 
ELECTROSTATIC 
JJaia. DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 


parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR-BROWN~ 
I~~I 
Burr-Brown 
Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN CONFIGURATION-PCM3000 
PIN CONFIGURATION-PCM3001 


Top View 
SSOP 
Top View 
SSOP 


V1NL 
RSTB 
28 
V1NL 
RSTB 
28 


ML 
27 
FMTO 


MO 
26 
FMT1 


MC 
25 
FMT2 


DGND 
24 
DGND 


VDD 
23 
VDD 


CLKIO 
22 
CLKIO 


XTO 
21 
XTO 


XTI 
Xli 


DOUT 
DOUT 


DIN 
DIN 


BCKIN 
BCKIN 


LRCIN 
13 
AGND2 
LRCIN 


14 
Vcc2 
VouTL 
15 
14 
Vcc2 
VOlJTL 
15 


PIN 
NAME 
VO 
DESCRIPTION 


1 
V1NL 
IN 
ADC 
Analog 
Input, 
Lch 


2 
Vcc1 
- 
ADC Analog Power Supply 


3 
AGND1 
- 
ADC 
Analog 
Ground 


4 
VREFL 
- 
ADC 
Input 
Reference, 
Lch 


5 
VAEFR 
- 
AOe 
Input 
Reference, 
Rch 


6 
VtNR 
IN 
ADC Analog Input, Rch 


7 
C1NPR 
- 
ADC 
Anti-alias 
Fitter 
Capacitor 
(+), Rch 


8 
CINNR 
- 
ADC 
Anti-alias 
Fitter 
Capacitor 
(-), 
Rch 


9 
C1NNL 
- 
ADC 
Anti-alias 
Filter 
Capacitor 
(-), 
Lch 


10 
C1NPL 
- 
ADC 
Anti-alias 
Filter 
Capacitor 
(+), Lch 


11 
VCOM 
- 
DAC Output Common 


12 
VouTR 
OUT 
DAC Analog Output, Rch 


13 
AGND2 
- 
DAC 
Analog 
Ground 


14 
Vcc2 
- 
DAC 
Analog 
Power 
Supply 


15 
VouTL 
OUT 
DAC Analog Output, Lch 


16 
LRCIN 
IN 
Sample 
Rate 
Clock 
Input 
(ls)(2) 


17 
BCKIN 
IN 
Bit Clock Input 


18 
DIN 
IN 
Data Input 


19 
DOUT 
OUT 
Data 
Output 


20 
XTI 
IN 
Oscillator 
Input 


21 
XTO 
OUT 
Oscillator Output 


22 
CLKIO 
I/O 
Buffered 
Output 
of Oscillator 
or External 
Clock 


Input<2) 


23 
VDD 
- 
Digital Power Supply 


24 
DGND 
- 
Digital Ground 


25 
MC/FMT2 
IN 
Serial 
Control 
Bit 
Clock 
(PCM3000)/Dala 


Format Control 2 (PCM3001 )(1.2) 


26 
MD/FMT1 
IN 
Serial 
Control 
Dala 
(PCM3000)/Data 
Format 
Control 1 (PCM3001)(1,2) 


27 
MUFMTO 
IN 
Serial 
Control 
Strobe 
PulseJData 
Format 
Control 0 (PCM3001)(1, 2) 


28 
RSTB 
IN 
Reset<t) 


BURR - BROWN® 
IElElI 
PCM3002 
PCM3003 


16-/20-Bit Single-Ended Analog Input/Output 
SOVAg~~·"STEREO AUDIO CODECs 


• 
MONOLITHIC 2G-BITill: ADC AND DAC 


• 
16-12O-BITINPUTIOUTPUT DATA 


• 
SOFTWARE CONTROL: PCM3002 


• 
HARDWARE CONTROL: PCM3003 


• 
STEREO ADC: 
Single-Ended Voltage Input 
64 X Oversampling 
High Performance 
THD+N: -86dB 
SNR: 90dB 
Dynamic Range: 90dB 


• 
STEREO DAC: 
Single-Ended Voltage Output 
Analog Low Pass Filter 
8X Oversampling 
Digital Filter 


High Performance 
THD+N: -86dB 
SNR: 94dB 
Dynamic Range: 94dB 


• 
SPECIAL 
FEATURES 
Digital De-emphasis 
Digital Attenuation 
(256 Steps) 


Soft Mute 
Digital Loop Back 
Power Down: ADC/DAC 
Independent 
• 
SAMPLING 
RATE: 32kHz, 44.1kHz, 
48kHz 


• 
SYSTEM 
CLOCK: 
2561s, 3841s, 5121s 
• 
SINGLE +3V POWER SUPPLY 


• 
SMALL PACKAGE: 24-Lead SSOP 


The PCM300Z and PCM3003 are low cost single chip 
stereo audio CODECs (analog-to-digital 
and digital-to- 
analog converters) 
with single-ended 
analog 
voltage 
input and output. 


The ADCs and DACs employ delta-sigma 
modulation 
with 64X oversampling. 
The ADCs include a digital 
decimation 
filter, 
and 
the 
DACs 
include 
an 
8X 
oversampling 
digital 
interpolation 
filter. The DACs 


also include digital attenuation, 
de-emphasis, 
infinite 
zero 
detection 
and 
soft mute 
to form 
a complete 
subsystem. 
PCM300Z 
and 
PCM3003 
operate 
with 
left-justified, 
right-justified, 
or 12S data formats. 


PCM300Z and PCM3003 provide a power-down 
mode 


that operates on the ADCs and DACs independently. 


Fabricated 
on a highly advanced 
0.611SCMOS 
pro- 


cess, PCM300Z and PCM3003 are suitable for a wide 
variety of cost-sensitive 
consumer 
applications 
where 
good performance 
is required. 


PCM300Z's 
multi-functions 
are controlled 
by soft- 


ware and the PCM3003's 
functions include de-empha- 


sis, power down, 
and audio data format 
selections, 


which are controlled 
by hardware. 


Serial Mode Control 


System Clock 


Serial Interface 
and 
Mode Control 


BURR-BROWN 
IElElI 


For Immediate Assistance, Contact Your Local Salesperson 


SPECIFICATIONS 


PCM3002E13003E 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT/OUTPUT 


Input Logic 
Input Logic Level: V1H(1, 2,3) 
0.7 X Voo 
VDC 
V1L(l,2,3) 
0.3 X Voo 
VDC 


Input Logic Current: 
IIN(2) 
±1 
~A 


Input Logic Current: 
IIN(l) 
100 
~A 


Output Logic 


Output Logic Level: 
VOH{S) 
lOUT = -1mA 
Voo-Q·3 
VDC 


VOl(S) 
lOUT = +1mA 
0.3 
VDC 


Output Logic Level: 
VOL(4) 
lOUT = +1mA 
0.3 
VDC 


CLOCK 
FREQUENCY 


Sampling 
Frequency (Is) 
32 
44.1 
48 
kHz 


System Clock Frequency 
2561s 
8.1920 
11.2896 
12.2880 
MHz 


384fs 
12.2880 
16.9344 
18.4320 
MHz 


5121s 
16.3840 
22.5792 
24.5760 
MHz 


ADC CHARACTERISTICS 


RESOLUTION 
20 
Bits 


DC ACCURACY 


Gain Mismatch 
Channel-Ie-Channel 
±1.0 
±3.0 
% of FSR 


Gain Error 
±2.0 
±5.0 
% of FSR 


Gain Drift 
±20 
ppm of FSR/oC 


Bipolar Zero Error 
High-Pass 
Filter Disabled(61 
±L7 
% of FSR 
Bipolar Zero Drift 
High-Pass 
Filter Disabled(6) 
±20 
ppm of FSAf'C 


DYNAMIC 
PERFORMANCE(7) 


THD+N: V,N = -Q.5dB 
-S6 
-SO 
dB 


V,N = -SOdB 
-28 
dB 


Dynamic 
Range 
A-Weighted 
86 
90 
dB 


Signal-la-Noise 
Ratio 
A-Weighted 
86 
90 
dB 


Channel Separation 
84 
88 
dB 


DtGITAL 
FILTER 
PERFORMANCE 


Passband 
0.454ts 
Hz 
Stopband 
0.583fs 
Hz 


Passband 
Ripple 
±O.05 
dB 


Stopband 
Attenuation 
-S5 
dB 
Delay Time 
H.4lfs 
sec 


HPF Frequency 
Response 
-3dB 
0.0191s 
mHz 


ANALOG 
INPUT 


Voltage Range 
0.60 Vcc 
Vp-p 


Center Voltage 
0.50 Vcc 
V 


Input Impedance 
30 
Idl 
Anti·Aliasing 
Filter Frequency 
Response 
-3dB 
150 
kHz 


The information provided herein is believed to be reliable; however, BURR·BROWN assumes no responsibility for inaccuracies or omissions. BURR·BROWN assumes no 
responsibility forthe use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 
No patent rights or licenses to any of the circuits described herein are implied Orgranted to any third party. BURR-BROWN does not authorize or warrant any BURR·BROWN 
product for use in life support devices and/or systems. 


BURR· BROWNS 
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Or, Call Customer Service at 1·800·548·6132 (USA Only) 


SPECIFICATIONS 


PCM3OO2E13003E 


PARAMETER 
CONDITIONS 
I 
MIN 
TYP 
I 
MAX 
UNITS 


DAC CHARACTERISTICS 


RESOLUTION 
20 
Bits 


DC ACCURACY 
Gain Mismatch Channel-la-Channel 
±1.0 
±3 
% of FSR 
Gain Error 
±1.0 
±5 
% of FSR 
Gain Drift 
±20 
ppm of FSR/"C 
Bipolar Zero Error 
±1.0 
% of FSR 
Bipolar Zero Drift 
±20 
ppm of FSR/"C 


DYNAMIC 
PERFORMANCE(') 


THD+N: 
VOOT = OdB (Full SCale) 
-86 
-80 
dB 
VOOT = -6OdB 
-28 
dB 
Dynamic 
Range 
EIAJ, A-Weighted 
88 
94 
dB 
Signal-la-Noise 
Ratio 
EIAJ, A-Weighted 
88 
94 
dB 
Channel Separation 
86 
91 
dB 


DIGITAL 
FILTER 
PERFORMANCE 


Passband 
0.445fs 
Hz 
Stopband 
0.555fs 
Hz 
Passband 
Ripple 
±0.17 
dB 
Stopband 
Attenuation 
-35 
dB 
Delay Time 
11.1/1s 
see 


ANALOG 
OUTPUT 


Voltage Range 
0.60 x Vcc 
Vp-p 


Center Voltage 
0.5 x VfX, 
. 
VDC 
Load Impedance 
AC-Coupling 
10 
kn 


LPF Frequency 
Response 
f = 20kHz 
--{).16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: Vec, Voa 
-25°C 
to +85°C 
2.7 
3.0 
3.6 
VDC 
0" C to +70"C(') 
2.4 
3.0 
3.6 
VDC 
Supply Current: Operation 
Vcc = VOD = 3.0V 
18 
24 
mA 


Power-Down 
Vcc = Voo = 3.0V 
50 
~ 
Power Dissipation: 
Operation 
Vcc = Voo = 3.0V 
54 
72 
mW 
Power-Down(10) 
Vcc = Voo = 3.0V 
150 
~W 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
"C 


Storage 
-55 
+125 
"C 


Thermal 
Resistance, 
8JA 
100 
"CIW 


NOTES: (1) Pins 7, 8, 17 and 18: RST, ML, MD, MC for the PCM3002; PDAD, PDDA, DEM1, DEMO for PCM3003 (Schmitt-Trigger 
input with 100kn typical internal 
pull-down 
resistor). 
(2) Pins 9,10, 
", 
15: SYSCLK, 
LRCIN, BCKIN, DIN (Schmitt Trigger 
input). (3) Pin16: 20BIT for PCM3003 
(Schmitt-Trigger 
input, 100kn 
typical internal 
pull-down 
resistor). 
(4) Pin 12: DOUT. (5) Pin 16: ZFLG (open drain output). (6) High Pass Filter for Offset Cancel. (7) fiN = 1kHz, using Audio 
Precision System II, rms mode with 20kHz LPF, 400Hz HPF used for performance 
calculation. 
(8) fOUT = 1kHz, using Audio Precision System II, rms mode with 
20kHz LPF, 400Hz HPF used for pertormance 
calculation. 
(9) Applies for voltages between 2AV to 2.7V for O°C to +70°C and 256fs/512fs 
operation 
(384fs not 
available). 
(' 0) SYSCLK, 
BCKIN, and LRCIN are stopped. 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 
PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBER(1) 


PCM3002E/3003E 
24-Lead SSOP 
338 
This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 
appropriate 
precautions. 
Failure to observe proper handling 


and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure, Precision integrated 
circuits 


may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications, 


Supply Voltage 
+Voo, +Vcc 1, +Vcc2 
+6.5V 
Supply Voltage Differences 
±O.1V 
GND Voltage Differences 
±O.1V 
Digital Input Voltage 
--{).3to VDO+ O.3V 
Analog Input Voltage 
-0.3 to Vcc 1, Vcc2 + O.3V 


Power Dissipation 
300mW 


Input Current 
±1OmA 
Operating Temperature 
Range 
-25°C to +85DC 
Storage Temperature 
-55°C to +125°C 
Lead Temperature 
(soldering, 5s) 
+260°C 


(reflow, 'Os) 
+235"C 


•~UEiEi.N. 
------- 
Burr-Brown Ie Data Book 


For Immediate Assistance, Contact YourLocal Salesperson 


PIN CONFIGURATION-PCM3002 
PIN CONFIGURATION-PCM3003 


Top View 
SSOP 
Top View 
SSOP 


PCM3002 
PCM3003 


Vcc1 
Vcc2 
24 
Vcc1 
Vcc2 
24 


AGND1 
AGND1 


AGND2 
AGND2 


VCOM 
VCOM 


VouTR 
VREFA 
VouTR 


VouTL 
VINl 
VourL 


RST 
MC 
PDAD 
DEMO 


ML 
MD 
PDDA 
DEM1 


SYSCLK 
ZFLG 
SYSCLK 
20BIT 


LRCIN 
DIN 
LRCIN 
DIN 


BCKIN 
VDO 
BCKIN 
Voo 


12 
DOUT 
DGND 
13 
12 
DOUT 
DGND 
13 


PIN 
NAME 
VO 
DESCRIPTION 


1 
Vcc1 
- 
ADC Analog Power Supply 


2 
Vcc1 
- 
ADC Analog Power Supply 


3 
VlNR 
IN 
ADC Analog Input, Rch 


4 
VAEFL 
- 
ADC Reference, Lch 


5 
VREFR 
- 
ADC Reference, Rch 


6 
VINL 
IN 
ADC Analog Input, Lch 


7 
RST 
IN 
Reset, 
Active 
LOW1, 
2) 


8 
ML 
IN 
Strobe 
Pulse 
for 
Mode 
Controll1. 
2) 


9 
SYSCLK 
IN 
System 
Clock 
Input(2) 


10 
LRCIN 
IN 
Sample Rate Clock Input (IS)(2) 


11 
BCKIN 
IN 
Bit Clock 
Input<2) 


12 
DOUT 
OUT 
Data Output 


13 
DGND 
- 
Digital 
Ground 


14 
Voo 
- 
Digital Power Supply 


15 
DIN 
IN 
Data 
Input(2) 


16 
ZFLG 
OUT 
Zero 
Flag Output, 
Active LOW(3) 


17 
MD 
IN 
Serial 
Data 
for 
Mode 
Control(1, 
2) 


18 
MC 
IN 
Bit Clock 
for 
Mode 
Control(l, 
2) 


19 
VourL 
OUT 
DAC Analog Output, Lch 


20 
VouTR 
OUT 
DAC Analog Output, Rch 


21 
VCOM 
- 
ADC/DAC 
Common 


22 
AGND2 
- 
DAC Analog Ground 


23 
AGND1 
- 
ADC 
Analog 
Ground 


24 
Vcc2 
- 
DAC Analog Power Supply 


PIN 
NAME 
VO 
DESCRIPTION 


1 
Vcc1 
- 
ADC Analog Power Supply 


2 
Vcc1 
- 
ADC Analog Power Supply 


3 
V1NR 
IN 
ADC Analog Input, Rch 


4 
VAEFL 
- 
AOC Reference, Lch 


5 
VREFR 
- 
ADC Reference. Rch 


6 
V1NL 
IN 
ADC Analog Input, Lch 


7 
PDAD 
IN 
ADC Power Down, Active lOW1, 
2) 


8 
PDDA 
IN 
DAC Power Down, Active LOw<l, 2) 


9 
SYSCLK 
IN 
System 
Clock 
Input(2) 


10 
LRCIN 
IN 
Sample Rate Clock Input (IS)(2) 


11 
BCKIN 
IN 
Bit Clock Inpu~2) 


12 
DOUT 
OUT 
Data 
Output 


13 
DGND 
- 
Digital 
Ground 


14 
Voo 
- 
Digital 
Power 
Supply 


15 
DIN 
IN 
Data Input 


16 
20BIT 
IN 
20-Bit 
Format 
Selec1<1, 2) 


17 
DEM1 
IN 
De-emphasis 
Contro!(1, 
2) 


18 
DEMO 
IN 
De-emphasis 
Control 
0(1,2) 


19 
VourL 
OUT 
DAC Analog Output, Lch 


20 
VouTA 
OUT 
DAC Analog Output, Rch 


21 
VCOM 
- 
ADC/DAC 
Common 


22 
AGND2 
- 
DAC Analog Ground 


23 
AGND1 
- 
ADC 
Analog 
Ground 


24 
Vcc2 
- 
DAC Analog Power Supply 


BURR - BROWNe 
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BURR - BROWN® 
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16-Bit, Single-Ended Analog Input/Output 
SOU"A'd,.-c~N 
STEREO AUDIO CODEC 


r;;.r 
> 


• 
MONOLmlIC 1lH3rr &: ADC AND DAC 


• 
STEREO ADC: 
Single-Ended Voltage Input 
64 X Oversampling 
High Performance 
THD+N: -84dB 
SNR: 89dB 
Dynamic Range: 89dB 
Digital High Pass Filter 


• 
STEREO DAC: 
Single-Ended Voltage Output 
Analog Low Pass Filter 
8X Oversampling 
Digital Filter 
High Performance 
THD+N: -85dB 
SNR: 93dB 
Dynamic Range: 93dB 


• 
SPECIAL 
FEATURES 
Digital De-emphasis 
Power Down: ADC/DAC 
Independent 


• 
SAMPLING 
RATE: Up to 48kHz 


• 
SYSTEM 
CLOCK: 
2561s• 3841s• 5121s 


• 
SINGLE +3V POWER SUPPLY 


• 
SMALL PACKAGE: 24-Lead TSSOP 


The PCM3006 
is a low cost single chip stereo audio 
CODEC 
(analog-to-digital 
and digital-to-analog 
con- 
verters) 
with single-ended 
analog voltage 
input and 
output. 


Both ADCs and DACs employ 
delta-sigma 
modula- 
tion with 64X oversampling. 
The ADCs 
include 
a 
digital decimation 
filter, and the DACs include an 8X 
oversampling 
digital 
interpolation 
filter.' The DACs 


also include a de-emphasis 
function. PCM3006 
oper- 


ates with 16-bit, left-justified 
for ADC, right-justified 
for DAC data formats. 


PCM3006 
provides 
a Power-Down 
Mode that oper- 


ates on the ADCs and DACs independently. 


Fabricated 
on a highly 
advanced 
O.6/!s CMOS pro- 


cess, 
PCM3006 
is suitable 
for a wide 
variety 
of 
cost-sensitive 
consumer 
applications 
where 
good 
performance 
is required. 
Applications 
include 
sam- 
pling keyboards, 
digital 
mixers, 
effects 
processors, 


hard-disk 
recorders, 
data recorders 
and digital video 
cameras. 


Serial 
Interface 
and 


Mode 
Control 
Parallel Mode Control 


System Clock 


BURR-BROWN. 
IElElI 


For Immediate Assistance, Contact YourLocal Salesperson 


SPECIFICATIONS 


PCM3006T 


PARAMETER 
CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


DIGITAL 
INPUT/OUTPUT 


Input Logic 


Input Logic Level: V1H(1j 
0.7 X Voa 
VDC 


V1L(1) 
0.3 x Voa 
VDC 


Input Logic Current: 
IIN(2) 
±1 
~ 
Input Logic Current: 
IIN(3) 
100 
~A 


Output 
Logic 


Output 
Logic 
Level: 
VQH{4j 
lOUT = -1mA 
Voo-Q·3 
VDC 


VOL(4j 
lOUT;:; +1mA 
0.3 
VDC 


CLOCK 
FREQUENCY 


Sampling 
Frequency 
(fs) 
32 
44.1 
48 
kHz 


System 
Clock 
Frequency 
2561s 
8.1920 
11.2896 
12.2880 
MHz 


384ls 
12.2880 
16.9344 
18.4320 
MHz 


5121s 
16.3840 
22.5792 
24.5760 
MHz 


ADC CHARACTERISTICS 


RESOLUTION 
16 
Bits 


DC ACCURACY 


Gain Mismatch 
Channel-la-Channel 
±1.0 
±3.0 
% of FSR 


Gain 
Error 
±2.0 
±5.0 
% of FSR 


Gain 
Drift 
±20 
ppm of FSRf'C 


Bipolar 
Zero 
Error 
High-Pass 
Filter 
Disabled(8) 
±1.7 
% of FSR 


Bipolar 
Zero 
Drift 
High-Pass 
Filter Disabled(6) 
±20 
ppm of FSRf'C 


DYNAMIC 
PERFORMANCEI') 


THD+N: V,N = -Q.5dB 
-84 
-77 
dB 


V,N = -{)OdB 
-26 
dB 


Dynamic 
Range 
A·Weighted 
84 
89 
dB 


Signal-la-Noise Ratio 
A-Weighted 
84 
89 
dB 


Channel 
Separation 
82 
86 
dB 


DIGITAL 
FILTER 
PERFORMANCE 


Passband 
O.454ls 
Hz 


Stopband 
0.5831s 
Hz 


Passband Ripple 
±D.05 
dB 


Stopband 
Attenuation 
-{)5 
dB 


Detay Time 
17.4Ifs 
see 


HPF 
Frequency 
Response 
~B 
0.0191s 
mHz 


ANALOG 
INPUT 


Voltage Range 
0.60 Vcc 
Vp-p 
Center Voltage 
0.50 Vee 
V 


Input Impedance 
30 
kU 


Anti-Aliasing 
Filter Frequency 
Response 
-3dB 
150 
kHz 


DAC CHARACTERISTICS 


RESOLUTION 
16 
Bits 


DC ACCURACY 
Gain 
Mismatch 
Channel-to-Channel 
±1.0 
±3 
% of FSR 


Gain 
Error 
±1.0 
±5 
% of FSR 
Gain 
Drift 
±20 
ppm of FSR/'C 


Bipolar 
Zero 
Error 
±2.5 
% of FSR 
Bipolar 
Zero 
Drift 
±20 
ppm of FSRf'C 


DYNAMIC 
PERFORMANCEIS' 


THD+N: VauT = OdB (Full Scale) 
-85 
-77 
dB 


VOlJT= -{)OdB 
-30 
dB 
Dynamic 
Range 
EIAJ, A-Weighted 
86 
93 
dB 


Signal-to-Noise 
Ratio 
EIAJ, A-Weighted 
86 
93 
dB 


Channel 
Separation 
84 
90 
dB 


The information 
provided herein is believed to be reliable; however, 
BURR-BROWN 
assumes 
no responsibility for inaccuracies 
or omissions. 
BURR-BROWN 
assumes 
no 


responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. 


No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN 
does not authorize or warrant any BURR-BROWN 
product for use in life support devices and/or systems. 
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SPECIFICATIONS 
(CONT) 


PCM3006T 


PARAMETER 
CONOITIONS 
I 
MIN 
I 
TYP 
I 
MAX 
I 
UNITS 


DAC CHARACTERISTICS 
(CONT) 


DIGITAL 
FILTER 
PERFORMANCE 
Passband 
0.445fs 
Hz 
Siopband 
0.5551s 
Hz 


Passband 
Ripple 
±0.17 
dB 


Stopband 
Attenuation 
-35 
dB 


Delay Time 
11.1/ls 
see 


ANALOG 
OUTPUT 


Voltage Range 
0.6 x Vcc 
Vp-p 
Center Voltage 
0.5 x Vcc 
VDC 


Load Impedance 
AC-Coupling 
10 
kU 


lPF 
Frequency 
Response 
1= 20kHz 
-{).16 
dB 


POWER SUPPLY 
REQUIREMENTS 


Voltage Range: Vcc, Voa 
-25°C to +85°C 
2.7 
3.0 
3.6 
VDC 


00 C to +70°C(7) 
2.4 
3.0 
3.6 
VDC 
Supply Current: ADC/DAC 
Operation 
Vcc = Voo = 3.QV 
18 
24 
mA 


ADC Operation 
Vcc = Voa = 3.QV 
12 
16 
mA 


DAC Operation 
Vcc = Voa = 3.0V 
7 
10 
mA 
ADC/DAC 
Power-Down!" 
Vcc 
= Voa = 3.QV 
50 
~A 


Power Dissipation: 
ADC/DAC 
Operation 
Vcc 
= Voo = 3.QV 
54 
72 
mW 


ADC Operation 
Vcc 
= Voa = 3.QV 
36 
48 
mW 


DAC Operation 
Vcc 
= Voa = 3.QV 
21 
30 
mW 
ADC/DAC 
Power·Down{B) 
Vcc = Voa = 3.0V 
150 
~W 


TEMPERATURE 
RANGE 


Operation 
-25 
+85 
·C 
Storage 
-55 
+125 
·C 


Thermal 
Resistance, eJA 
100 
·cm 


NOTES: (1) Pins 7, 8, 9, 10, 11, 15, 17, 18: PDAD, PDDA, SYSCLK, 
LRCIN, BCKIN, DIN, DEM1, DEMO (Schmitt-Trigger 
input with 100kil 
typical intemal 
pull- 
down resistor). (2) Pins 9,10,11,15: 
SYSCLK, 
LRCIN, BCKIN, DIN (Schmitt-Trigger 
input). (3) Pins 7,8,17,18: 
PDAD, PDDA, DEM1, DEMO (Schmitt-Trigger 
input. 1001<0 typical internal pull-down 
resistor). (4) Pin 12: DOUT. 
(5) fiN = 1kHz, using Audio Precision System II. rms mode with 20kHz LPF. 400Hz HPF used 
for performance 
calculation. 
(6) fOUT = 1kHz, using Audio Precision System II, rms mode with 20kHz LPF, 400Hz HPF used for performance 
calculation. 
(7) Applies 
for voltages 
between 2.4V to 2.7V for O°C to +70°C and 256fs/5121s operation 
(384fs not available). 
(8) SYSClK, 
BCKIN, and lRCIN 
are stopped. 
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PIN ASSIGNMENTS 
PIN CONFIGURATION 


Top View 
TSSOP 


PCM3006 


Vcc1 
Vcc2 
24 


Vcc1 
NC 


V1NR 
AGND 


VREF1 
VCOM 


VAEF2 
VouTR 


V'NL 


PDAD 
DEMO 


PDDA 
DEM1 


SYSCLK 
NC 


LRCIN 
DIN 


BCKIN 
VDD 


12 
DOUT 
DGND 
13 


NC = No Connection 


Supply Voltage 


+VOO• +Vcc 1, +Vcc2 . 
. 
+6.5V 
Supply Voltage Differences 
. 
. 
±O.1V 
GND Voltage Differences.. 
. 
_ 
±O.1V 


Digital Input Voltage 
-0.3 to Voa + O.3V 
Analog Input Voltage 
-0.3 to Vcc 1, Vcc2 + O.3V 


Power Dissipation. 
. 
300mW 


Input Current.. 
. 
±10mA 
Operating Temperature 
Range. 
. 
-25°C to +85°C 
Storage Temperature 
-55OC to +125°C 


lead Temperature 
(soldering, 5s) 
+260°C 
(reflow, 105).. 
.. 
+235°C 


PACKAGE 
DRAWING 
PRODUCT 
PACKAGE 
NUMBERI') 


PCM3006T 
24-Lead TSSOP 
350 


PIN 
NAME 
VO 
DESCRIPTION 


1 
Vcc1 
- 
ADC Analog Power Supply 


2 
Vcc1 
- 
ADC Analog Power Supply 


3 
V1NR 
IN 
ADC Analog Input, Rch 


4 
VREF1 
- 
ADC Reference, 
1 


5 
VAEF2 
- 
ADC Reference, 
2 


6 
V1Nl 
IN 
ADC Analog Input, Lch 


7 
PDAD 
IN 
ADC Power Down, Active lOW(l. 
2) 


8 
PDDA 
IN 
DAC Power Down, Active lOW(l, 
2) 


g 
SYSCLK 
IN 
System Clock Input(2) 


10 
LRCIN 
IN 
Sample Rate Clock Input (15)12) 


11 
BCKIN 
IN 
Bit Clock Inpu~2) 


12 
DOUT 
OUT 
Data Output 


13 
DGND 
- 
Digital Ground 


14 
VDD 
- 
Digital Power Supply 


15 
DIN 
IN 
Data Input 


16 
NC 
IN 
No Connection 


17 
DEM1 
IN 
De·emphasis 
Control(1, 2) 


18 
DEMO 
IN 
De·emphasis 
Control 0(1,2) 


19 
VouTl 
OUT 
DAC Analog Output, Lch 


20 
VoUTR 
OUT 
DAC Analog Output, Rch 


21 
VCOM 
- 
ADCIDAC 
Common 


22 
AGND 
- 
Analog Ground 


23 
NC 
- 
No Connection 


24 
Vcc2 
- 
DAC Analog Power Supply 


A 
ELECTROSTATIC 
~ 
DISCHARGE SENSITIVITY 


This integrated circuit can be damaged by ESD. Burr-Brown 
recommends 
that all integrated 
circuits 
be handled 
with 


appropriate 
precautions. 
Failure to observe proper handling 
and installation 
procedures 
can cause damage. 


ESD damage can range from subtle performance 
degrada- 
tion to complete device failure. Precision integrated circuits 
may be more susceptible 
to damage 
because 
very small 
parametric 
changes could cause the device not to meet its 


published 
specifications. 


BURR· BROWNe 


Burr-Brown Ie Data Book 
I~~I 


Appendix A 


Demonstration 
Boards 


Burr-Brown offers a wide variety of demonstration 
boards to assist in the evaluation of its products. New 
demonstration boards are being added- 
availability 
information is available from our web site, your 
local salesperson or the factory technical assistance 


hot line. Descriptive data sheets for each demon- 
stration board are available. The demonstration 
boards are arranged by applicable model number. 
In some cases there is more than one demonstration 
board for a unique part number. 


Applicable 
Demo-Board 
Device 
Device 
Software 
Cables 
Support 
Card 


Model 
Part Number 
Included 
Attach 
Included 
Supplied 


ADS1210P 
DEM-ADS1210/11 
N 
Socket 
y 
y 


ADS1211P 
DEM-ADS1210/11 
Y 
Socket 
y 
y 


ADS1212P 
DEM·ADS1210/11 
N 
Socket 
y 
y 


ADS1213P 
DEM-ADS1210/11 
Y 
Socket 
y 
y 


ADS1214P 
DEM-ADS1214/15 
N 
Socket 
y 
y 


ADS1215P 
DEM-ADS1214/15 
Y 
Socket 
Y 
Y 


ADS1286P 
DEM-ADS78DIP 
N 
Socket 


ADS7804P 
DEM-ADS7804/05C 
N 
Socket 


ADS7805P 
DEM-ADS7804/05C 
Y 
Socket 


ADS7810P 
DEM-ADS7810/19 
N 
Socket 


ADS7812P 
DEM-ADS7812113P 
N 
Socket 


ADS7813P 
DEM-ADS7812113P 
Y 
Socket 


ADS7815U 
DEM-ADS7815U 
Y 
Socket 


ADS7816P 
DEM-ADS78DIP 
Y 
Socket 


ADS7817P 
DEM-ADS78DIP 
Y 
Socket 


ADS7818P 
DEM-ADS78DIP 
N 
Socket 


ADS7819P 
DEM-ADS781 
0/19 
N 
Socket 


ADS7822P 
DEM-ADS78DIP 
Y 
Socket 


ADS7833N 
DEM-ADS7833-C 
Y 
Socket 


ADS7834P 
DEM-ADS78DIP 
N 
Socket 


ADS7835P 
DEM-ADS78DIP 
N 
Socket 


ADS800E 
DEM-ADS8XXE 
N 
Solder 


ADS800U 
DEM-ADS800U 
Y 
Solder 


ADS801E 
DEM-ADS8XXE 
N 
Solder 


ADS801U 
DEM-ADS801 
U 
Y 
Solder 


ADS802E 
DEM-ADS8XXE 
N 
Solder 


ADS802U 
DEM-ADS802U 
Y 
Solder 


ADS803U 
DEM-ADS80XU 
N 
Solder 


ADS804U 
DEM-ADS80XU 
N 
Solder 


ADS805U 
DEM-ADS80XU 
N 
Solder 


ADS820E 
DEM-ADS8XXE 
N 
Solder 


ADS820U 
DEM-ADS820U 
Y 
Solder 


ADS821E 
DEM-ADS8XXE 
N 
Solder 
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Applicable 
Demo-Board 
Device 
Device 
Software 
Cables 
Support 
Card 


Model 
Part Number 
Included 
Attach 
Included 
Supplied 


ADS821U 
DEM-ADS821 
U 
Y 
Solder 


ADS900E 
DEM-ADS9XXE 
N 
Solder 


ADS901E 
DEM-ADS9XXE 
N 
Solder 


ADS930E 
DEM-ADS9XXE 
N 
Solder 


ADS931E 
DEM-ADS9XXE 
N 
Solder 


DDC101P 
DEM-DDC101P-C 
Y 
Socket 
y 
y 


DDCl12U 
DEM-DDC112U 
y 
Socket 
y 
y 


OPA2650E 
DEM-OPA26XXE 
N 
Solder 


OPA2650P 
DEM-OPA26XXP 
N 
Socket 


OPA2650U 
DEM-OPA265XU 
N 
Solder 


OPA2658E 
DEM-OPA26XXE 
N 
Solder 


OPA2650P 
DEM-OPA26XXP 
N 
Solder 


OPA2658U 
DEM-OPA265XU 
N 
Solder 


OPA4650P 
DEM-OPA465XP 
N 
Socket 


OPA4650U 
DEM-OPA465XU 
N 
Solder 


OPA4658P 
DEM-OPA465XP 
N 
Socket 


OPA4658U 
DEM-OPA465XU 
N 
Solder 


OPA64OP 
DEM-OPA64XP-N 
N 
Socket 


OPA64OU 
DEM-OPA64XU-N 
N 
Solder 


OPA642N 
DEM-OPA6xxN 
N 
Solder 


OPA642P 
DEM-OPA64XP-N 
N 
Socket 


OPA642U 
DEM-OPA64XU-N 
N 
Solder 


OPA643N 
DEM-OPA6xxN 
N 
Solder 


OPA643P 
DEM-OPA64XP-N 
N 
Socket 


OPA643U 
DEM-OPA64XU-N 
N 
Solder 


OPA644P 
DEM-OPA64XP-N 
N 
Socket 


OPA644U 
DEM-OPA64XU-N 
N 
Solder 


OPA646P 
DEM-OPA64XP-N 
N 
Socket 


OPA646U 
DEM-OPA64XU-N 
N 
Solder 


OPA650N 
DEM-OPA6xxN 
N 
Solder 


OPA650P 
DEM-OPA65XP 
N 
Socket 


OPA650U 
DEM-OPA65XU 
N 
Solder 


OPA651N 
DEM-OPA6xxN 
N 
Solder 


OPA651P 
DEM-OPA65XP 
N 
Socket 


OPA651U 
DEM-OPA65XU 
N 
Solder 


OPA655P 
DEM-OPA65XP 
N 
Socket 


OPA655U 
DEM-OPA65XU 
N 
Solder 


OPA658N 
DEM-OPA6xxN 
N 
Solder 


OPA658P 
DEM-OPA65XP 
N 
Socket 


OPA658U 
DEM-OPA65XU 
N 
Solder 


SHC605AU 
DEM-SHC605 
Y 
Solder 


XTR501 
DEM-XTR501C 
Y 
Socket 


PCM1702 
DEM-PCM1702P 
Y 
Socket 


PCM1702 
EVM-1702 
y 
Socket 


PCM1710 
DEM-DAI1710 
Y 
Socket 
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Applicable 
Demo-Board 
Device 
Device 
Software 
Cables 
Support Card 


Model 
Part Number 
Included 
Attach 
Included 
Su 
lied 


PCM1710 
OEM-PCM1710 
Y 
Socket 


PCM1716 
OEM-OAI1716 
Y 
Socket 
OEM-OAI 


PCM1716 
OEM-OAI1716-1 
Y 
Socket 
y 
y 
OEM-OAI 


PCM1716 
OEM-PCM1716 
Y 
Socket 


PCM1716 
OEM-PCM1716-1 
Y 
Socket 
Y 


PCM1717 
OEM-OIA1717 
Y 
Socket 
Y 
Y 


PCM1717 
OEM-PCM1717 
Y 
Socket 


PCM1717 
OEM-PCM1717-1 
Y 
Socket 
y 
y 


PCM1718 
OEM-OAI1718 
Y 
Socket 
OEM-OAI 


PCM1718 
OEM-PCM1718 
Y 
Socket 


PCM1719 
OEM-PCM1719 
Y 
Socket 


PCM1719 
OEM-PCM1719-1 
Y 
Socket 
Y 
Y 
en 


PCM1720 
OEM-OAI1720 
Y 
Socket 
OEM-OAI 
Ca: 


PCM1720 
OEM-OAI1720-1 
Y 
Socket 
Y 
Y 
OEM-OAI 
<C 


PCM1720 
OEM-PCM1720 
Y 
Socket 
0 
PCM1720 
OEM-PCM1720-1 
Y 
Socket 
Y 
Y 
m 


PCM1723 
OEM-PCM1723 
Y 
Socket 
Z 


PCM1723 
OEM-PCM1723-1 
Y 
Socket 
Y 
0 


PCM1725 
OEM-OAI1725 
Y 
Socket 
OEM-OAI 


~ 
PCM1725 
DEM-PCM1725 
Y 
Socket 


PCM1760 
OEM-PCM1760 
Y 
Socket 
a: 
t- 


PCM1800 
DEM-OAI1800 
Y 
Socket 
Y 
OEM-OAI 
en 
PCM1800 
OEM-PCM1800 
Y 
Socket 
Z 


PCM3000 
OEM-PCM3000 
Y 
Socket 
0 


PCM3000 
OEM-PCM3000-1 
Y 
Socket 
Y 
Y 
:!: 


PCM3001 
OEM-PCM3001 
Y 
Socket 
W 


PCM3002 
OEM-OAI3002 
Y 
Socket 
OEM-OAI 
C 


PCM3002 
OEM-OAI3002-1 
Y 
Socket 
Y 
OEM-OAI 


PCM3002 
OEM-PCM3002 
Y 
Socket 


PCM3002 
OEM-PCM3002-1 
Y 
Socket 
Y 


PCM3003 
OEM-OAI3003 
Y 
Socket 
OEM-OAI 


PCM3003 
OEM-OAI3003-1 
Y 
Socket 
Y 
Y 
OEM-OAI 


PCM3003 
OEM-PCM3003 
Y 
Socket 
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Tape and Reel Information 


With the tremendous increase in the demand for surface- 
mount packages and the accompanying requirements for 
tape and reel, this year Burr-Brown has streamlined its 
model number system for the tape and reel option. 


TAPE AND REEL MODEL NUMBERING SYSTEM 
Model numbers for products on tape and reel include the 
reel quantities as a suffix to the core model number 
separated by a slash, such as: OPA2237UN2K5. 
The 


slash ("/") is the unique indicator for tape and reel. 
To determine the complete model number for a given 
product, first note the package number that is given for 
each product in its respective product data sheet. Then 
look up that package number in Table I below to deter- 
mine the quantity of devices per reel and the suffix. 
To shorten tape and reel delivery times, all products will 
be stocked already taped and reeled. Therefore, no partial 
or odd size reels will be allowed. The quantity ordered 
must be equal to, or a multiple of, the suffix quantity. 


Some Burr-Brown products (such as those in SOT-23 
packages) are only available on tape and reel. In general, 
these products will also be available on the small 250- 
piece reel (/250) for pre-production purposes. If the 
product is available in rails, then only the larger full 
production reel size will be offered. 


When entering an order for a part on tape and reel, please 
request the part number complete with the slash suffix 
along with the quantity of units desired. Thus, an order 
for 5000 pieces of OPA2237UA on tape and reel would 
be entered as: 


MATERIAL 


OPA2237UAl2K5 


QTY 
5000 


This would besupplied as two 2500-piece reels. It is always 
a good idea to confirm tape and reel model numbers with 
your nearest Burr-Brown Sales Office. 


TAPE WIDTH, W 
prrCH,p 
DEVICES 
REEL DIAMETER 
IL 
PACKAGE 
NUMBER<') 
DESCRIPTION 
(mm) 
(mm) 
PER REEL 
(mm) 
SUFFIX 
Z 


178 
S0-24 
24 
16 
1000 
360 
11K 
- 
182 
So-a 
12 
8 
2500 
360 
/2K5 
..J 


211 
SOL·16 
16 
12 
1000 
360 
11K 
W 
217 
S0-28 
24 
12 
1000 
360 
11K 
W 
219 
SOL·18 
24 
16 
1000 
360 
11K 
II: 
221 
SOL·20 
24 
12 
1000 
360 
11K 


235 
So-14 
16 
8 
2500 
360 
12K5 
C 
239 
SOL·24 
24 
12 
1000 
360 
11K 
Z 
248 
So-20 
24 
12 
1000 
360 
11K 
<t 
311 
SOT·23 
12 
8 
2500 
360 
12K5 
W 
322 
SSOP·16 
12 
8 
2500 
360 
/2K5 
250 
178 
1250 
Q. 


324 
SSOP·28 
24 
12 
1000 
360 
11K 
~ 
325 
5-Lead DO Pak 
24 
16 
1000 
360 
11K 
328 
7·Lead DO Pak 
24 
16 
1000 
360 
11K 
331 
SOT23-5 
8 
4 
3000 
178 
13K 
250 
178 
/250 
: 
332 
SOT23~ 
8 
4 
3000 
178 
13K 
250 
178 
1250 
333 
SSOP-48 
32 
16 
1000 
360 
11K 
334 
SSOP-20 
32 
16 
1000 
360 
11K 
337 
MSOP-8 
12 
8 
2500 
360 
12K5 
250 
178 
1250 
338 
SSOP-24 
16 
12 
360 
1000 
11K 
339 
3-Lead DO Pak 
24 
16 
360 
1000 
11K 
340 
LOFP-48 
f6 
12 
360 
1000 
11K 
341 
S0-28 
24 
16 
360 
1000 
11K 
346 
SSOP·56 
32 
16 
360 
1000 
11K 
348 
SOT23-8 
8 
4 
178 
3000 
13K 
178 
250 
1250 
349 
SSOP·20 
(OSOP'20) 
16 
8 
360 
1000 
11K 
350 
TSSOP·24 
16 
12 
360 
1000 
11K 


NOTE: (1) Package numbelS can be found in individual product data sheets in the 'Package 
Informaijon" 
table. Package drawings 
are in Appendix 
C. 
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Tape Slot in 
Core for T_ 
Start. 


2.5mm (0.098) min Width 
i 
I 


10mm (0.394) min Depth 
i I 


~ 
:-- 
G (Measured at Hub) 


TAPE SIZE 
A MAX 
BMAX 
C 
DMIN 
NMIN 
G 
TMAX 


8mm 
17Bmm 
1.91mm 
13.0±02Omm 
20.2mm 
SOmm 
8.4 + 1.5 
11.4mm 


12mm 
330mm 
1.5mm 
13.0 ±O.2Omm 
20.2mm 
SOmm 
12.4 + 1.0 
18.4mm 
Hl.Omm) 


16mm 
360mm 
1.5mm 
13.0 ±O.20mm 
20.2mm 
SOmm 
16.4 + 1.0 
22.4mm 
Hl.08mm) 


24mm 
360mm 
1.5mm 
13.0 ±O.2Omm 
20.2mm 
SOmm 
24.4 + 1.0 
30.4mm 
(-Q.OOmm) 


32mm 
360mm 
1.5mm 
13.0 ±O.2Omm 
20.2mm 
SOmm 
32.4 • 1.0 
38.4mm 
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Appendix C 
Package Drawings (Mechanicals) 
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OF TERt.4INAL 
· 


02. 
045 
0.74 
1,14 
POSITIONS 
, 
500 
12.70 


~.r~A~~ 
NUMBER 
N 
8 
• 
• 
ZlOQ1-1 
REV_~ 
U 
0'0 
050 
1.02 
1.27 
JEDEl_ 
rWMBER 
NONE 


BURR - BROWNe 
IElEIJ 
Burr-Brown Ie Data Book 


II 


Package 
Number 
003 
• 
14-lead 
Plastic 
Hybrlpak 
~-D-----1 
tL~ 


t 


"- 
INDEX 
AREA 


;",,,J ;~ 1fIT1l 
R 


. 


PLANE 
w~ 
B 
~ ~d- 
0~r- 
7 
t- .. .. . 


.. .. .. . 


'4 
8 


INCHES 
MILUhAETERS ~ 


INCHES 
MILlIhAETERS ~ 


NOTES· 
"" 
"'" 
""" 


~IN. 
MAX 
0'" 
"'" 
MAX 
"'" 
MAX 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


A 
.190 
.260 
4.83 
6.60 
010" 
(0.25mm) 
R 
@ 
MMC 
AT 
SEATING 
PLANE. 
B 
.018 
021 
0.46 
0.'3 
0 
790 
.810 
20.07 
20.57 
2 
PIN 
NUMBERS 
SHOWN 
FOR 
EI 
.490 
.510 
12.45 
12.95 
REFERENCE 
ONLY . 
NUMBERS 
ARE 
e 
100 
BASIC 
2.54 
BASIC 
NOT 
MARKED 
ON 
PACKAGE 
eA 
.300 
BASIC 
7.62 
BASIC 
3 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
L 
.1301300 
3.30 I 7.62 
POSITIONS 


N 
14 
14 
3 


R 
OBO 
115 
2.03 
2.92 
4 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


S 
.080 
.115 
2.03 
2.92 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA 


PACKAGE 
NUMBER: 
ZZODJ 
REV 
B 


JEDEC 
NUMBER' 
NONE 


Package 
Number 
006 
- 
8-Pln 
Plastic, 
Single-Wide 
DIP 


~O 
5 
~"D··!' 
AREA 
~ 


1 
4 


b2 --1 f-- 


~ 


E;1 
BASE 
(II 


PLANE\RJ 
U J 
C 
A 


SEATING- 
] 1 I 
f 
t 


~ 
~, 
~ 
, 


I 
t 
Al 


f)2 
LEAD 
W~ 
I 
~~~ 
eC 
~ 
c 
4 
PL 
bJ 


b 
CI"$IOl0C2,)@1c1 


4 
Pl 
eB 


INCHES 
MILLIMETERS " 
INCHES 
hAILlIM[TERS " 
NOTES, 
8 
POINTED OR 
ROUNDED 
LEAD TIPS ARE 
9 
1 
0'" 
"'" 


"AX 
"'N 
MAX. 
[ 
0'" 
"'N 
"''' 
"," 
MAX 
1 
ALL 
DIMENSIONS 
ARE 
IN 
INCHES 
PREfERRED 
TO EASE INSERTION 


710 
" 
eC 
000 
0.00 
1.52 
6 
2. 
DIMENSIONING 
AND 
TOLERANCING PER 
9 
b2 
AND 
b3 
MAXIMUM 
DIMENSIONS 
00 
A 
060 
ANSI Y14 51.4-1982 
NOT INCLUDE 
DAMBAR 
PROTRUSIONS 
AI 
0'5 
n 'A 
- 
L 
.115 
.150 
~ 9~ 
38\ 
3 
3. 
DIMENSIONS 
A. A '. 
AND 
L ARE 
DAMBAR PROTRUSIONS 
SHALL 
NOT 


A2 ,I' 
'0' 
707 
4 0' 
N 
8 
8 
7 
MEASURED WITH THE PACI<.,AGESEATED 
EXCEED 
.0lD 
(025mm) 


0 
0'4 
.022 
036 
0.56 
IN JEOEC 
SEATING PLANE 
CAUGE GS-3 
10 
DISTANCE BETWEEN LEADS 
INClUOlt~C 


02 
0" 
070 
1 14 
1 7R 
9 
4 
O. 01, 
AND 
E 1 DIMENSIONS 
DO NOT 
DAM8AR 
PROTRUSIONS 
TO BE 


INCLUDE 
MOLD HASH 
OR 
PROTRUSIONS. 
005 
(O.1Jmm) 
MIN1MUt.4 
03 
030 
045 
076 
1.14 
9 
MOLD FLASH OR PROTRUSIONS 
SHALL 
11 
A VISUAL 
INDEX 
FEATURE MUST 
BE 


c 
OOR 
014 
NOT EXCEED 
.010 
(0.25mm) 
LOCATED WITHIN THE CROSS-HATCHED 
AREA 
0 
.355 
400 
902 
10.16 
4 
5 
E AND 
eA 
MEASURED 
WITH THE LEADS 
, 2. 
fOR 
AUfOMATIC 
INSERTION. 
AN( 


01 
-- 
I 
4 
CONSTRAINED 
TO BE PERPENDICULAR 
RAISED IRRECULARITY 
ml 
THE TOP 
E 
'00 '" 
707 
An 
fa 
DATUM~ 
SURFACE 
(STEP, 
MESA. 
ETC) 
SHALL 
6 
eB 
AND 
eC 
ARE MEASURED AT THE 
BE 
S(MMElRICAL 
ABOUT 
THE LATEPAl 
El 
240 
.280 
6.10 
7.11 
4 
LEAD TIPS WlTH THE LEADS 
AND 
LONGITuDINAL 
PACKAGE 
e 
100 
BASIC 
2.54 
BASIC 
UNCONSTRAINED 
CENTERLINES. 


eA 
.ion 
QAC:::lr 
7 
&;.1, 
BASIl. 
5 
7. 
N IS 
fHE 
MAXIMUM 
OF 
TERt.4INAL 
PACKAGE 
NUMBER 
ZZ006 
REV 
E 


, -" 
.4.10 
-- 
10 0' 
6 
POSmONS. 
JEDEC 
NUMBER 
MS 
001 
BA 


BURR-BROWN_ 


Burr-Brown Ie Data Book 'ElEI, 


~ 
PHOTODIODE 
AREA~ 
-, 


El 


~ 


0'" 
INCHES 
MILLIMETERS 


A 
165 
4.19 
Al 
.015 
038 
A2 
.120 
.135 
3.05 
3.43 


b 
014 
.022 
036 
056 


b2 
.045 
.070 
1.14 
1.78 


b3 
030 
.045 
0.762 
1.143 


006 
015 
0.20 
0.38 
0 
360 
.390 
9.14 
9.91 
4 


01 
005 
0.13 


E 
300 
325 
7.62 
8.26 
El 
236 
275 
6.05 
6.99 


e 
100 
BASIC 
2.54 
BASIC 
.A 
300 
BASIC 
7.63 
BASIC 
eB 
.430 
-- 
1092 


NOTES: 


1. ALL 
DIMENSIONS 
ARE IN 
INCHES 
2. 
DIMENSIONING AND TOLERANCING 
PER 
ANSI 
Y14.5M-1982. 
J. 
DIMENSIONS 
A, A \, 
AND 
L ARE 
MEASURED WITH THE PACKAGE SEATED 
IN JEDEC 
SEATING PLANE 
GAUGE GS-J 
~. 
O. 
01, 
ANO EI 
DIMENSIONS 
DO NOT 
INCLUDE 
t.lOlD 
FLASH OR PROTRuSIONS. 
MOLD FLASH OR PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.010 
(O.25mm) 
50. E AND 
eA 
f.4EASURED WITH THE LEADS 
CONSTRAINED TO BE 
PERPENDIcuLAR 
TO DATuM~ 
6. 
eB 
AND 
eC 
ARE MEASURED AT TH[ 
LEAD TIPS 
WITH THE LEADS 
UNCONSTRAINED 
7 
N IS THE MAXIMUM OF TERMINAL POSITIONS 
8. 
POINTED OR ROUNDED 
LEAD TIPS ARE 
PREFERRED 
TO EASE INSERTION 


9. 
b2 
AND 
bJ 
MAXIMUM 
DIMENSIONS 
DO 
NOT INCLUDE 
DAMBAR PROTRUSIONS 
DAMBAR PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.010 
(0.25mm). 
10. 
DISTANCE BETWEEN LEADS INCLUDING 
DAMBAR PROTRUSIONS 
TO BE 
.005 
(0.13mm) 
MINIMUM. 
11. 
A VISUAL 
INDEX 
FEATURE MUST 
BE 
LOCATED WITHIN CROSS-HATCHED 
AREA 
12. 
FOR AUTOMATIC INSERTION. 
AAY 
RAISED IRREGULARITy 
ON THE TOP 
SURFACE 
(STEP. 
MESA. ETC) 
SHALL 
BE 
SYMMETRICAL ABOlfT 
THE LATERAL AND 


~O~~I~~~~N~LF 
Pp~~Ag~IO;~N~E~~~N~~ 


WITHIN 
,OlD 
<0,25mm) 
OF CENTER 
OF 
PHOTODIOOE AREA 


PACKAGE 
NUMBER 
ZZ006-1 
REV 
JEOEC 
NUMBER· 
NONE 


0'" 
INCHES 
MILllMETERS 


eC 
000 
060 
0.00 
1.52 


115 
160 
.9 
4.06 


N 


S 
100 
120 
254 
3.05 


T 
55 
6S 
5 
. 
65 


Package 
Number 
006-2 
- 
8-Pln 
Plastic, 
Single-Wide 
DIP 
With 
Gull Wing Leads 
,. 


{:1 
t 
~ 
.•. 
El 


INDEX::: 
~ 


AREA 
1 
4 


-jb2r- 


---E2-- 


~ 
BASE 
II 
I 
I 
T\ ~ 


PLANE ~Ul-l1J 1 i~ 
eBl 
1\ 
, 
I\\~' 


~~~'~G 
-r y y 1'- 
T 
~ l' 
-j d- 
Al 
~f--eA 
12 
NOM 


0'" 
INCHES 
MILLIMETERS ~ 


INCHES 
/.lllllI.4ETERS ~ 


NOTES; 
"," 
"AX 
"'" 
"AX 
0>" 
"'" 
MAX. 
"'" 
MAX 
1 
AlL 
DIMENSIONS 
ARE 
IN 
INCHES. 
6 
A 
VISUAL 
INDEX 
FEATuRE 
MUST 
BE 
A 
- 
16 
47 
2 
DIMENSIONING 
AND 
TOLERANCING 
LOCATED 
WITHIN 
THE 
CROSS-HATCHED 


Al 
.020 
0.51 
- 
PER 
ANSI 
Y14.5M-1982 
AREA 


b2 -- 
070 
1.78 
3 
D 
AND 
E1 
DIMENSION5 
DO 
NOT 
7 
FOR 
AUTOMATIC 
INSERTION. 
AN·, 
, 
nn7 
01 
.18 
0.33 
INCLUDE 
MOLD 
FLASH 
OR 
RAISED 
IRREGULARITY 
ON 
THE 


D 
.370 
390 
9.40 
9.91 
3 
PROTRUSIONS 
MOLD 
FLASH 
OR 
TOP 
SURFACE 
(STEP. 
MESA. 
ETC.) 


E 
"90 
310 
7.37 
7.B7 
PROTRUSIONS 
SHALL 
NOT 
EXCEED 
SHALL 
BE 
SYMMETRICAL 
ABOUT 


El 
240 
.260 
6.10 
6.60 
3 
010 
(0.25mm) 
THE 
LATERAL 
AND 
LONGITUDINAL 


E2 
370 
390 
9.40 
991 
4 
N 
IS 
THE 
MAXIMUM 
OF 
TERMINAL 
PACKAGE 
CENTERUNES 
. 
.090 
110 
2.29 
2.79 
- 
POSITIONS 


eA 
015 
035 
0.38 
0.89 
- 
S. 
DISTANCE 
BETWEEN 
LEADS 


eB 
.015 
.025 
0.38 
0.64 
INCLUDING 
DAM BAR 
PROTRUSIONS 


N 
8 
6 
4 
TO 
BE 
005 
(O.l..3mm) 
MINIMUM 


PACKAGE 
NUMBER: 
ZZ006 
2 
REV.: 
C 
JEDEC 
NUMBER: 
NONE 


BURR-BROWNe 
IE:lE:lI 
Burr-Brown Ie Data Book 


II 


Package 
Number 
008·3 
• 
a-Pin 
Pia_tic, 
Single-Wide 
DIP 


~D::I 
'~"D-!' 
AREA 
i< 
.-l 


, 
4 


b2~ r ;fr 


~E;1 
BASE~I 
I 


~ 
;,;;;'~m 
c 
t 


£., 
L 


1), ,= ~<m.. 
I 
ec-t~~c 
4 
PL 
b3 
PB~ 
4 PL 
b 
HIiI01O(25)@ICI 


INCHES 
t.AILllI.4ETERS ~ 


INCHES 
t.AIllll.4(TERS 
9 
NOTES, 
9 
b2 
AND 
b.3 MAXIt.AUt.ADlt.AENSIQNS DO 
~" 
~" 
1. ALL 
DIMENSIONS 
ARE IN 
INCHES. 
NOT INCLUDE 
DAMBAR 
PROTRUSIONS 
"~. 
"AX 
"'" 
"AX 
"'" 
"AX 
"," 
MA.X. 
E 
2, 
DIMENSIONING 
AND TOLERANCING 
PER 
DAMBAR PROTRuSIONS 
SHALL 
NOT 
A 
-- 
.210 
-- 
5.33 
3 
.C 
.000 
.060 
0.00 
1.52 
6 
ANSI 
Y14.5M-1982 
EXCEED 
.010 
(02Smm) 
A' 
.015 
-- 
038 
-- 
3 
L 
.115 
.150 
2.92 
3.81 
3 
3. 
DIt.4[NSIONS 
A. A I, 
AND L ARE 
10 
DISTANCE 
BETWEEN LEADS 
INCLU[lIN( 
A1 
.115 
195 
292 
495 
N 
8 
8 
7 
MEASURED WITH THE PACKAGE SEATED 
OAt.4BAR PROTRUSIONS 
TO BE 
b 
0" 
025 
036 
.635 
IN JEDEC 
SEATING PLANE 
GAUGE C.S-3 
DOS (O.1.3mm) 
MINlt.4LJt.4 


b2 
.045 
.070 
1.14 
178 
9 
4 
0, 
01, 
ANO E 1 DIMENSIONS 
DO NOT 
11 
A VISUAL 
INDEX 
FEATURE MUST BE 
INCLUDE 
MOLD FLASH OR PROTRUSIONS 
LOCATED WITHIN THE CROSS-HATCHED 
b3 
.030 
.045 
0.76 
1.14 
9 
t.40lD 
FLASH OR PROTRUSIONS 
SHALL 
AREA.. 


c 
.008 
.014 
020 
0.36 
NOT EXCEED 
.010 
(O.25mm) 
12 
FOR AuTOMATIC 
INSERTION. 
ANf 
0 
.355 
.400 
902 
10.16 
4 
5. 
E AND eA MEASURED 
WITH THE LEADS 
RAISED IRREGULARITY ON THE TOP 


0' 
.005 -- 
0,13 
, 
CO!'fSTRAlN£D 
TO BE 
PERPENDICULAR 
SURFACE 
(STEP, 
MESA, ETC) 
SHALL 
TO DATUM~ 
BE 
SYMMETRICAL ABOUT 
THE 
LATERAL 
E 
.300 
325 
7.62 
826 
5 
6. 
eB 
AND 
eC ARE 
MEASURED AT THE 
AND 
LONGITUDINAL 
PACKAGE 
E' 
.240 
.2BO 
6.10 
7.11 , 
LEAD TIPS WITH THE LEADS 
UNCONSTRAINED 
CENTERLINES. 
e 
100 
BASIC 
2.54 
BASIC 
7 
N 1$ THE 
MAXIMUM or 
TERt,lINAL 
POStTtONS 
PACKAGE 
NUMBER 
ZZ006 
3 
REV 
C 
eA 
300 
BASIC 
763 
BASIC 
5 
8. 
POINTED 
OR ROUNDED LEAD 
TIPS ARE 
JEDEC 
NUMBER: 
MS-OD1-BA 
eB 
-- 
I 
.430 
-- 
10.92 
6 
PREFERRED TO EASE INSERTION 
WITH 
THE 
EXCEPTION 
OF 
DIM. 
b 


r;-- ;:--r -~PHOTODIODE 
I ~ JJ, I,.u, r't. 
AREAL11 
'/1 
r- 
X---E1 
,; Lt-' 
.-l 


1 11111 1 


~ 


b2 
1 T 
A"2 


BASE 
\ 
, 
PLANE,- 
~~ 
o,~~t00t, 
1/2 
LEAD 
, 
PL 
b3 
, 
PL 


b 
11Ii10,O(25)@lcl 


ir=E;1 
~~j~~ 
..., 
REF 
eB 


D'" 


INCHES 
MILLIMETERS ~ 
"'" 


"AX 
"'" 
"AX 
A 
'" 
-- 
"4' 
A' 
.040 
nfin 
, n? 
''7 
A1 
pn 
.,,, 
,n, " 
b 
.014 
.022 
036 
056 
b2 
n.n 
n,n 
102 
U76 
b3 
030 
.045 
076 
1.14 
6 
0 
.360 
390 
9.14 
9.91 
3 
01 
nn, -- 
0.13 
-- 
3 
E 
,nn 
,,. 
7 
R7' , 
EI 
7 
? 
.0 
699 
3 
e 
100 
BASIC 
2.54 
BASIC 
.A 
350 
370 
889 
940 , 


eB 
.415 
10.54 
N 


CA 


D'" 


INCHES 
MILLIMETERS 
"'" 
"AX 
MIN. 
"AX 
S 
.100 
.120 
2.54 
3.05 
T 
5S 
8S 
5S 
8S 


" 
NOTES, 


~ 
1 
ALL 
DIMENSIONS 
ARE 
IN 
INCHES. 


2 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y14,5M-1982 
. 
3. 
0, 
01, 
AND 
E 1 
DIMENSIONS 
DO 
NOT 
INCLUDE 
MOLD 
FLASH 
OR 
PROTRUSIONS. 
MOLD 
FLASH 
OR 
PROTRUSIONS 
SHALL 
NOT 
EXCEED 
,010 
(0.2Smm) 


4 
E AND 
eA 
MEASURED 
WITH 
THE 
LEADS 
CONSTRAINED 
TO 
BE 
PERPENDICULAR 
TO OATUMGr:] 


5, 
N 
IS 
THE 
MAXIMUM 
OF 
TERMINAL 
Po'::)rrlONS 


6 
b:? 
AND 
b3 
MAXIMUM 
Dlt.4ENSIONS 
00 
NOT 
INCLUDE 
DAM8AR 
PROTRUSIONS 
QAM8AR 
PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.010 
(D."25mm) 


7. 
DISTANCE 
BETWEEN 
LEADS 
INCLUDIN(. 
DAMBAR 
PROTRUSIONS 
TO 
BE 
005 
(0,1 Jmm) 
MINtt.4Ut.4. 


8 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS-HATCHED 
AREA 


9 
FOR 
AUTOMATIC 
INSERTION, 
AN"( 
RAISED 
IRREGULARITY 
ON 
THE 
TOP 
SURFACE 
(STEP, 
MESA. 
ETC.) 
SHALL 
BE 
SYMMETRICAL 
ABOUT 
THE 
LATERAL 
AND 
LONGITUDINAL 
PACI>AGE 


~E~~~~~~E~~ 
PHOTODIODE 
t.4UST BE 
WITHIN 
.010 
(0 
:'5mm) 
or 
cENTER 
OF 
PHOTOOIODE 
AREA 


PACkAGE 
NUMBER 
Zl006-4 
REV 
C 
JEDEC 
NUMBER 
NONE 


BURR-BROWI_ 


Burr-Brown Ie Data Book 
IE:IE:I 


D'" 


INCHES 
MILLIMETERS 


~A)(. 
....•. 


A 
165 
4.19 
Al 
.015 
0.38 


'2 
.120 
.135 
3.05 
3.43 


b 
.014 
.022 
0.36 
0.56 


b2 
.040 
.050 
1.02 
1.27 


b3 
.030 
.045 
0.76 
1.14 


008 
.014 
0.20 
0.36 


0 
.360 
.390 
9.14 
9.91 


01 
005 
0.13 
E 
JOO 
.325 
7.62 
8.26 
E1 
2J8 
.275 
6.05 
699 


e 
.100 
BASIC 
2.54 
BASIC 


eA 
.300 
BASIC 
7.63 
BASIC 
eB 
430 
-- 
10.92 


D'" 


INCHES 
MILLIMETERS 


"A< 
MIN. 
"',. 


eC 
000 
.060 
0.00 
1.52 


G 
.011 
021 
0.28 
053 
L 
.115 
150 
2.92 
3.81 


N 
8 
8 


S 
.100 
.120 
2.54 
3.05 


T 
5S" 
BS" 
5S" 
8S" 


1. 
ALL 
QIIoJENSIQN$ 
ARE 
IN 
INCHES 


2. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y14.5M-1982 


3. 
DIMENSIONS 
A. 
A 1, 
AND 
L 
ARE 
MEASURED WITH THE PACKAGE SEATED 
IN 
JEDEC 
SEATING 
PlANE 
GAUGE 
GS-J 
4. D, 01, 
AND [I 
DIMENSIONS00 
NOT 


INCLUDE 
UOLD 
F"LA$H 
OR 
PROTRUSIONS 


MOLD FlASH 
OR PROTRUSIONS SHALL 
NOT [XC£EDOID 
(O.25mm). 


5. 
E 
AND 
eA 
MEASURED 
WITH 
THE 
LEADS 
~gN8:~~N~. 
BE PERPENDICULAR 


6. 
eB 
AND eC ARE 
MEASURED AT THE 


LEAO 
TIPS 
WITH 
THE 
LEADS 
UNCONSTRAINED 


7. 
N 
IS 
THE 
"'AXI"'UM 
OF 
TERt.4INAL 
POSITIONS 
a. 
POINTED 
OR 
ROUNDED 
LEAD 
TIFS 
ARE 
PREFERRED 
TO 
EASE 
INSERTION. 


~O_ 
I &- A tll, V ~~~%OOE 
~14~'t 
(j£ 
~ 
: 
J- - 
E1 


Wit. 
I 
~ 


POLISHED ---1f 11;III 11 


SURFACE 
1 
-_H_-G4utI 


b2 
4 
T 
A2 


~~~E\. 
~ 
~ 
01~~t:~ 
1/2 
LEAD 


4 PL 
b3 
4 
PL 
b 
1"$I.Ol0(.2S)@lcl 


9. 
b2 
AND 
b3 
MAXIMUM 
DIMENSIONS 
DO 


NOT 
INCLUDE 
OAt.1BAR 
PROTRUSIONS 
OAt.lBAR 
PROTRUSIONS 
SHAll 
NOT 
EXCEED 
010 
(O.25mm) 


10. 
DISTANCE 
BETWEEN 
lEADS 
INCLUDING 


OMlBAR 
PROTRUSIONS 
TO 
BE 


005 
(O.13mm) 
l.4INlt.lUM 


II. 
A 
VISUAL 
INDEX 
FEATURE 
IrolUST 
BE 
lOCATED 
WITHIN 
THE 
CROSS-HATCHED 
AR£A. 


12. 
FOR 
AUTOMATIC 
INSERTION, 
ANY 


RAISED 
IRREGULARITY 
ON 
THE 
TOP 
~~R~~~E~~~~i.~~6GT 
Ef~(L~~~~k 


AND 
lONGITUDINAL 
PACKAGE 


ACE;~~~~~NE;F 
PHOTOOIOOE 
t.4UST 
BE 


WITHIN 
.010 
(Q.25mm) 
OF 
CENTER 


OF 
PHOTOOIODE 
AREA 


PACKAGE 
NUMBER' 
ZZOO&-5 
REV: 
JEDEC 
NUMBER: 
NONE 


iL=:~ 
~~L~<", 
~eB 
REF' 


0'" 


INCHES 
Mllll ••.•ETERS 9 
INCHES 
MILU••.•ETERS f 


NOTES 


WN. 
"" 
"'N 
"A<. 
[ 
D'" 
MIN. I 
MAX. 
t.lIN 
I MAX. 
1. 
All 
DIMENSIONS 
ARE 
IN 
INCHES 
7. 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 


A 
- 
.255 
-- 
6.48 
N 
8 
8 
4 
2. 
DIMENSIONING 
AND 
TOlERANCING 
PER 
lOCATED 
WITHIN 
THE 
CROSS-HATCHED 


Al 
.040 
.060 
1.02 
1.52 
S 
.100 
.120 
2.54 
305 
ANSI 
Y14.5M-1982 
. 
AREA . 


A2 
.120 
135 
3.05 
3.43 
T 
5S 
BS 
5S 
8S 
J. 
D. 
Dl. 
AND 
[1 
DIMENSIONS 
DO 
NOT 
8. 
FOR 
AUTOMATIC 
INSERTION, 
ANY 


b 
.014 
.022 
0.36 
056 
INCLUDE 
MOLD 
FLASH 
OR 
PROTRUSIONS 
RAISED 
IRREGULARITY 
ON 
THE 
TOP 


b2 
040 
.050 
1.02 
1.27 
5 
MOLD 
FLASH 
OR 
PROTRUSIONS 
SHALL 
SURFACE 
(STEP. 
MESA, 
ETC.) 
SHALL 


b3 
030 
.045 
0.76 
1 14 
5 
NOT 
EXCEED 
.010 
(0.25mm) 
. 
BE 
SYMMETRICAL 
ABOUT 
THE 
LATERAL 


4. 
N 
IS THE 
MAXIt.AUM OF 
TERMINAL 
AND 
lONGITUDINAL 
PACI\AGE 


0 
360 
390 
9.14 
9.91 
3 
POSITIONS 
CENTERUNES. 


01 
005 
-- 
0.13 
-- 
3 
5. 
b2 
AND 
b3 
~AXIMUM 
DIMENSIONS 
DO 
& 
CENTER 
OF 
PHOTODIODE 
MUST 
BE 


E 
300 
.325 
7.62 
826 
NOT 
iNCLUDE 
OAt.mAR 
PROTRUSIONS 
WITHIN 
.010 
(0.25mm) 
OF 
CENTER 


" 
Z," 
.ll'::J 
b.U~ 
b.Y':I 
3 
DAt.ABAR PROTRUSIONS 
SHAll 
NOT 
OF 
PHOTODIODE 
AREA. 


e 
laD 
BASIC 
2.54 
BASIC 
EXCEED 
010 
(0.2Smm) 


eA 
JSO 
370 
889 
9.40 
6. 
DISTANCE 
BETWEEN 
lEADS 
iNCLUDING 


eB 
- 
415 
10.54 
DAM BAR 
PROTRUSIONS 
TO 
BE 
PACKAGE 
NUMBER: 
ZZ006 
6 
REV. 
B 
G 
ml 
o 
1 
028 
.005 
(0 
1Jmm) 
MINIMUM 


JEDEC 
NUt.48ER: 
NONE 


jEi%ii§j. 
Burr-Brown IeData Book 


II 


Package 
Number 
007 
- 
10-Lead 
TO-100 
F~~~ 
Lnl' 


SEATlNG 


h:! 
L,--r 


P~NE 
~ 


--H--Ob 


~ 


• ----J 


, 
, 
j 
0: 
0 
0 
w 
~ 
----, 


k 


INCHES 
M1LLlt.AETERS ~ 


INCHES 
MllLlt.AETERS ~ 


NOTES, 
D'" 
"'N 
MAX. 
t.A!tol. 
MAX. 
D'" 
t.lltol. 
MAX 
"'" 
"AX 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
'65 
.185 
4.19 
4.70 
.0lD" 
(0.25mm) 
R 
@ 
MMC 


A' 
.010 
.040 
0.25 
1.02 
AT 
SEATING 
PLANE. 
b 
0'6 
02' 
0.41 
0.53 


0 
335 
370 
8 ..51 
9.40 
2 
PIN 
NUMBERS 
SHOWN 
FOR 


0' 
305 
.335 
7.75 
8.51 
REFERENCE 
ONLY 
NUMBERS 
MAY 
NOT 
BE 
MARKED 


02 
120 
'60 
3.05 
4.06 
ON 
PACKAGE. 
. 
230 
BASIC 
5.84 
BASIC 
., 
110 
.120 
2.79 
3.05 
3 
N 
1$ 
THE 
NUMBER 
OF 
TERMINAL 


h 
0'0 
040 
025 
1.02 
POSITIONS. 


.028 
.034 
0.7\ 
0.86 
k 
029 
045 
0.74 
114 
, 
500 
12.70 
-- 
N 
'0 
'0 
J 
PACKA.GE 
NU~BER 
ZZOO7 
REV 
8 


C< 
36· 
BASIC 
36· 
BASIC 
JEOEC 
NUMBER: 
TO 
100 


~E;j 
ffi, 
, 
,, 
I 
.c--H=-~+, 
~e8-.::.j 


"'" 


INCHES 
Mlllll.4(TERS 
~ "'" 


INCHES 
MllLlM(TERS 


"'" 
"AX 
"'N 
MAX. 
"'N 
"AX 
"'N 
"AX 


A 
?In 
-- 
. " 
L 
115 
'50 
292 
361 


A' 
OIS 
' 0 ,. 
N 
14 
'4 


A2 
'I' 
'0< 
'0' 
, 0< 


b 
0'4 
.022 
0.J6 
0.56 


b2 
0" 
070 
1 " 
, 7. 
9 
, 
nnR 
n •• 


0 
7" 
77 
' •• 
7 
'9.69 
4 


0' 
nn< 
- 
0.13 
4 


E 
"lC 
'" 1"7 
17. 


E' 
240 
280 
6.10 
7.11 
4 
. 
lr\ti 
::1:.6.<::1(" 
, <4 ",e 
eA 
300 
BASIC 
763 
BASIC 


e8 
430 
-- 
10.92 
6 


C 
.000 
.0 
O . 
1.5 
6 


C.6 


N 
NOTES, 


~ 
1. All 
DIMENSIONS 
ARE 
IN INCHES 


3 
2 
f~~~Ny~I~.~~:l~~~ 
TOlERANCING 
PER 


7 
3. 
DIMENSIONS 
A, AI, 
AND 
l 
ARE 


MEASURED WITH THE PACKAGE SEATED 
IN JEDEC 
SEATING PLANE 
GAUGE GS-3 
4. 
0, 
01, 
AND 
E1 
DIMENSIONS 
00 
NOT 


INCLUDE 
MOLD FLASH 
OR PROTRUSIONS. 
MOLD FLASH OR PROTRUSIONS 
SHAll 
NOT EXCEED 
.010 
(0 25mm) 
5 
E AND eA 
MEASURED WITH THE lEADS 


CONSTRAINED 
TO BE 
PERPENDICULAR 
10 
DAIUM B::=J. 
6. 
eB 
AND 
eC ARE MEASURED AT THE 
lEAD 
TIPS WITH THE lEADS 
UNCONSTRAINED 
7 
N 1$ THE MAXIMUM 
OF TERMINAl 
POSITIONS 


8. 
POINTED OR 
ROUNDED 
lEAD 
TIPS ARE 
PREFERRED 
TO EASE 
INSERTION. 


9 
b2 
MAXIt.AUM DIMENSION 
DOES 
NOT INCLUDE 
DAMBAR 
PROTRUSIONS. 
DAMBAR PROTRUSIONS 
SHAll 
NOT 


EXCEED 
.0tO 
(0.25mm). 
10. 
DISTANCE BETWEEN lEADS 
INCLUDING 
DAMBAR PROTRUSIONS 
TO BE 


.005 
(0.13mm) 
MINIMUM. 


11. 
A VISUAl 
INDEX 
FEATURE MUST 
BE 
lOCATEO 
WITHIN THE CROSS-HATCHED 
AREA 
12. 
FOR AUTOMATIC INSERTION. 
ANY 
RAISED IRREGULARtTY ON 
THE TOP 
SURFACE 
(STEP. 
MESA, 
ETC.) 
SHAll 


BE 
SYMMETRICAL ABOUT 
THE lATERAL 
AND 
lONGITUDINAL 
PACKAGE 
CENTERUN[S 


PACKAGE 
NUMBER- 
ZZOIO 
REV.; 
G 
JEDEC 
NUMBER· 
US 
001-AA 


Burr-Brown Ie Data Book jUEiEaje 


I" 
14 
:~~{ 
6v 


b2--i t-- 


~ 


ir=E;1 


BASE 
I I 
\ 


PLANE,,- 
Ul 
r JIUUi 
c- 
t 


SEATING ~v 
Ulil 
t, 
L 
ff3i 
PLANE 
, 
, 
h 
, 
, 


W 
I 


01_ 


b jLI~101D(25):I:= 
,c~~+c 
FULLLEAD 
'8~ 
4 PL 


INCHES 
MilLIMETERS ~ 


INCHES 
MILLIMETERS 
g 
NOTES· 
8. 
POINTED 
OR ROUNDED 
LEAD TIPS ARE 
D'" 
"N 
"" 
"'N "" 
D'" 
MIN. 
I 
MAX. 
MIN. 
MAX. 
! 
1. ALL 
DIMENSiONS 
ARE IN 
INCHES 
PREFERRED 
TO EASE INSERTION. 


A 
'" 
<" 
L 
.115 I .150 
2,92 
3,81 
3 
2. 
DIMENSIONING 
AND TOLERANCING 
PER 
9. 
b2 
MAXIMUM 
DIMENSION 
DOES 


ANSI 
Y14.5M-1982 
NOT INCLUDE 
DAMBAR PROTRUSIONS. 
Al 
015 
n ,. 
N 
7 
7 
7 
3. 
DIMENSIONS 
A, AI, 
AND 
L ARE 
DAMBAR 
PROTRUSIONS 
SHALL 
NOT 
A2 '" 
'0< 
, 0' 
, 0< 
MEASURED WITH THE PACKAGE 
SEATED 
EXCEED 
.010 
(O.25fnm) 
b 
.014 
.022 
0.36 
0.56 
IN 
JEOEC SEATING PLANE 
GAUGE GS-3 
10. 
DISTANCE 
BETwEEN 
LEADS INCLUDING 


b2 
/\45 
n7 
1,14 
1.7A 
9 
4. 
D. OJ, AND £1 
DIMENSIONS 
DO NOT 
DAMBAR 
PROTRUSIONS 
TO BE 
INCLUDE 
MOLD 
FLASH OR PROTRUSIONS 
005 
(0.13mm) 
MINIMUM 


C 
00. 
nl 
,7n 
" 
MOLD 
FLASH OR PROTRUSIONS 
SHALL 
11. 
A VISUAL 
INDEX 
FEATURE MUST 
BE 
D 
,'< 
.775 
18.67 
19,69 
4 
NOT EXCEED 
010 
(02Smm). 
LOCATED WITHIN THE CROSS-HATCHED 


01 
oos 
- 
0,13 
- 
4 
5. 
E AND 
eA 
MEASURED WITH THE LEADS 
AREA 
E 
300 
325 
762 
8.26 
CONSTRAINED 
TO BE 
PERPENDICULAR 
12. 
FOR AUTOMATIC INSERTION. 
ANY 


TO DATUM~ 
RAiSED 
IRREGULARITY ON THE TOP 
El 
240 
.280 
6.10 
7.11 
4 
6. 
eB 
AND eC 
ARE MEASURED AT THE 
SURFACE 
(STEP. 
MESA, 
ETC.) 
SHALL 
, 
.1nn 
A~I(' 
4 
A'ic 
LEAD TIPS WITH THE 
LEADS 
BE SYMMETRICAL ABOUT 
THE LATERAL 
eA 
.300 
BASIC 
7.63 
BASIC 
5 
UNCONSTRAINED 
AND 
LONGITUDINAL 
PACKAGE 
CENTERLINES. 
,8 
.430 
10.92 
6 
7. 
N IS THE MAXIMUM 
OF TERMINAL 
PACKAGE 
NUMBER: 
ZZ010-1 
REV.' 
A 
eC 
000 
.060 
0.00 
1.52 
6 
POSITIONS. 
JEDEC 
NUMBER: 
MS 
001 AA 


Package 
Number 
010-2 
- 
14-Pln 
PlastIc, 
Single-Wide 
DIP 
with 
Gull Wing Leads 


1 
,. 
0 
8 "I 
"OC,{ 
vv:11 


AREA 


V 


1 


--H-b 
7 


~"~ 


b2~ 
~ 


FE~ 
I 
1----. 


BASE 
11 1 
J1J!1 
r'l+ 
·"*mr 
s:~~;~ 
PLANE 
~ 
'A~~ 
~5 T 
01_ 
-i0~ 
Al 


FULL 
LEAD 
4 PL 


D'" 
INCHES 
MILLIMETERS ~ 


INCHES 
MilLIMETERS ~ 


NOTES· 
D'" 
"'N 
"AX 
MIN. 
"AX 
MIN. 
"AX 
.'N 
MAX 
1 
AlL 
DIMENSIONS 
ARE IN 
INCHES. 
7. 
A VISUAL 
INDEX 
FEATURE MUST BE 
A 
-- 
210 
-- 
5.33 
2. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
LOCATED WITHIN THE CROSS-HATCHED 
Al 
015 - 
0.38 
ANSI YI4.5M-1982. 
AREA 


b 
014 
.022 
0.36 
0.56 
3. 
D. 
Dl, 
AND 
El 
DIMENSIONS 
DO NOT 
8. 
FOR AUTOMATIC INSERTION. 
ANY 


b2 
.045 
070 
J. 14 
1.78 
5 
INCLUDE 
MOLD FLASH OR PROTRUSIONS 
RAISED IRREGULARITY ON 
THE TOP 
MOLD FLASH 
OR PROTRUSIONS 
SHALL 
SURfACE 
(STEP, 
MESA, 
ETG.) 
SHALL 
c 
.008 
01. 
0.20 
0.36 
NOT EXCEED 
.010 
(0.25mm) 
BE SYMMETRICAl 
ABOUT 
THE LATERAL 
0 
735 
.775 
18.67 
19.69 
3 
4. 
N IS THE MAXIMUM Of 
TERMINAL 
AND 
LONGITUDINAL 
PACKAGE 
01 
005 
0.1.3 
- 
3 
POSITIONS. 
CENTERLINES 


E 
.300 
.325 
7.62 
8.26 
5. 
b2 
MAXIMUM 
DIMENSION 
DOES 
(1 
.240 
.280 
6.10 
7.11 
.3 
NOT INCLUDE 
OAMBAR PROTRUSIONS 


E2 
.405 
420 
10.30 
10.70 
DAMBAR PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.010 
(O.2Smm). 
, 
.100 
BASIC 
2,54 
BASIC 
6. 
DISTANCE BETWEEN LEADS 
INCLUDING 
,A 
.0451 
.057 
1.15 
1.45 
DAMBAR 
PROTRUSIONS 
TO BE 
,8 
.0251 
.043 
0.65 
1.10 
.005 
(O.1Jmm) 
MINIMUM 
PACKAGE 
NUMBER: 
ZZ010-2 
REV.: 
8 
N 
7 
7 
4 
JEDEC 
NUMBER: 
NONE 


SURR-Sm- 
I~E$L 
Burr-Brown Ie Data Book 


II 


P8ckage 
Number 
030 
- 
8-lead 
TO-3 


~.~1~~ 


~Jf 


, 


SEATING - 
t 


PLANE 
.b--jf- 


f--H- 


f-- 
J --j 
rOW 


00 


~~ 


t 


I ~('r~J 
I 
R 


08 7 6 
I 


L 


........ 
0_0 


D'" 
INCHES 
l.4ILUMETERS ~ "'" 


INCHES 
MILUMETERS ~ 


NOTES: 


"'" 
MAX 
MIN. 
MAX 
MIN. 
MAX 
"'" 
MAX. 
-- 
I 
LEAOS 
IN 
TRUE 
POSITION 


A 
.260 
.300 
6.60 
7.62 
WITHIN 
.010" 
(0.25mm) 
@ MMe 
Al 
.080 
.105 
2.03 
2.67 
AT 
SEATING 
PLANE 
b 
.038 
.042 
0.97 
1.07 
a 
1.510 
1.550 
38.35 
39.37 
2 
PIN 
NUMBERS 
SHOWN 
FOR 


01 
.745 
.770 
18.92 
19.56 
REFERENCE 
ONLY . 
NUMBERS 


e 
.500 
BASIC 
12.70 
BASIC 
MAY 
NOT 
BE 
MARKED 
ON 


PACkAGE. 


H 
1.182 
1.192 
30.02 
30.28 


J 
.591 
596 
1501 
1514 
3. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


L 
400 
500 
10.16 
12.70 
POSITIONS. 


N 
8 
8 
3 


0 
151 
.161 
3.84 
4.09 


R 
980 
1.020 
24.89 
25.91 


'" 
40" 
BASIC 
4()" BASIC 
PACKAGE 
NUMBER: 
ZZ030 
REV 
a 
JEDEC 
NUMBER: 
NONE 


Package 
Number 
037 
- 
24-lead 
Metal 
Platform, 
.600 
Wide 
r- O-----J 
tp 
El 


INOEx 
AR~ 
L 


SEATINGJ~ 
J 
'ilIiHi~Hii' 
Fr 


PLANE 
--1 ~ 


B 
--l ~ 
~ 
LE" 
J] 


............ 
" 
" 
INCHES 
MILLIMETERS 
N 
INCHES 
MILLIMETERS 
N 
NOTES 
0'" 
9 
0'" 
~ 
"'" 
"AX 
"IN 
"AX 
[ 
"'" 
"'X 
"'" 
MAX 
-- 


A 
.170 
's 
4.3' 
6." 
I 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


B 
016 
.021 
0.41 
0.53 
.010" 
(0.25mm) 
R 
@ 
MMe 
AT 
a 
1.260 
1.280 
3200 
32.51 


SEATING 
PLANE. 


El 
760 
.800 
19.30 
20.32 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
e 
.100 
A<I 
2.54 
O<lr 
REFERENCE 
ONLY. 
NUMBERS 


A 
.600 
A'J 
lS.24 
A'J 
MAY 
NOT 
BE 
MARK 
EO 
ON 
THE 


L 
150 
300 
381 
7.62 
PACKAGE. 


N 
24 
24 
3 
3 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
R 
.070 
100 
1.78 
2.54 
POSITIONS. 


S 
.070 
.100 
1.78 
2.54 


4. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 
PACKAGE 
NUMBER 
22037 
I REV· 
a 
JEDEC 
NUMBER: 
NONE 


BURR-BROWNe 


Burr-Brown Ie Data Book IElElI 


I :4 
0 
1J"I 
I 
000000000000 


l' 


I 
I 
1 
i 
I 
I 
~~--1 


01. 
INCHES 
MilLIMETERS 
~ 0'. 


INCHES 
.'N 
MAX ." 
...., 
.'N 
...., 


A 
150 
210 
3.81 
5.J3 


Al 
.002 
.010 
0.05 
0.25 
" 
01" 
n?1 
040 
0 
b2 
010 
.050 
0.89 
1."7 
0 
1 310 
'00 
"'7 
4'4 
El 
770 
.a10 
19.56 
20.57 
_ 


.100 
BASIC 
2.54 
BASIC 


_A 
600 
BASIC 
15 24 
BASIC 


l 
150 
.250 
3.81 
6.35 


N 
24 
24 
3 


R 
085 
.105 
2.16 
2.67 


S 
.1101.130 
".79 
3.30 


1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
010" 
(O.:!5mm) 
R 
@ 
MMC 
AT 
SEATING 
PLANE 


2. 
PIN 
NUMBERS 
SHOWN 
FOR 
REFERENCE 
ONLY. 
NUMBERS 
MAY 
NOT 
BE 
MARKED 
ON 
PACKAGE 


3 
N 
1$ 
THE 
NUMBER 
OF 
TERMINAL 
POSITIONS. 


4 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WiTHIN 
THE 
CROSS- 


HATCHED 
AREA 


Package 
Number 
071 
- 
32-Lead 
Omn;pak 


132 


0 
"I 
I 


0000000000000000 


EI 
1 
l 
Rl_ 
TOooooooooooouoo 
I~r 


16 


INDEX 
~S 
AREA 


~ 
f5 
" 
~1I111111111111 


SEATING 
---11-- GJ ---.j~ 
B 
b2 


PLANE 


0'. 
INCHES 
MilLIMETERS 
9 
0'. 
INCHES 
MILLlt.lETERS 
9 
NOTES: 
-- 
I.IIN. 
MAX. 
.N 
MA> , 
.IN 
MA> 
.,N 
•••• x. , 
1 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
.170 
230 
4.32 
5.84 
.010" 
(O.::'5mm) 
R 
@ 
MMC 
AI 
002 
010 
005 
025 
AT 
SEATING 
PLANE 
B 
018 
.021 
0.46 
0.53 
-, 
b2 
035 
.050 
0.89 
1.::7 
PIN 
NUMBERS 
SHOWN 
FOR 


0 
1.700 
1 760 
4318 
44.70 
REFERENCE 
ONL \ 
NUMBERS 
MAl 


El 
1.120 
1.160 
28.45 
~9_46 
NOT 
BE 
MAR~- EO 
ON 
PACI,AGE 


e 
100 
BASIC 
2.54 
BASIC 
J. 
N 
IS 
THE 
NU~8ER 
or 
TERMINAL 


_A 
.900 
BASIC 
~286 
BASIC 
POSITIONS 


L 
.160 
I 
.180 
4.06 
4.57 
4 
A 
VISUAL 
INDEX 
FEATuRE 
MUST 
N 
3Z 
32 
3 
BE 
LOCATED 
WITHIN 
THE 
(ROSS- 
R 
.110 
130 
2.79 
3.30 
HATCHED 
AREA 


S 
110 
130 
2 79 I 3.30 
I 
PACKAGE 
NU~BER; 
ZZ077 
I REV .. 
C 
JEDEC 
NUMBER' 
NONE 


BURR-BRn- 
'ElEL 
Burr-Brown Ie Data Book 
• 


Package 
Number 
102 
- 
20-Lead 
Omnlpak 
t;-0==d 
I 


0000000000 


El 


looooooooo 
lL 


i~' 
10 


INDEXY 
...--W 
AREA 
'ihJ§riIt 1 
r 
l---- ~------.j 


PLANE 


INCHES 
MILLI~[TERS 
9 


INCHES 
MILLI~ETERS 
9 
NOTES, 
m" 
D'" 


"IN 
MAX 
~IN. 
MAX. 
( 
"IN 
MAX 
l.lIN. 
MAX 
( 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
.235 
.285 
5.97 
7.24 
.010" 
(0.25mm) 
R 
@ 
MMC 


Al 
002 
.010 
0.05 
0.25 
AT 
SEATING 
PLANE. 


8 
018 
021 
0.46 
0.53 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
b2 
035 
.050 
0.89 
127 
REFERENCE 
ONLY 
NUMBERS 
MAY 


D 
1.080 
1.120 
27.43 
28.45 
NOT 
BE 
MARKED 
ON 
PACKAGE. 


El 
1_080 
1.120 
7.43 
28.45 
, 
.100 
BASIC 
2.54 
BASIC 
3 
N 
1$ THE 
NUMBER 
OF 
TERMINAL 


oA 
.900 
BASIC 
22.86 
BASIC 
POSITIONS. 


L 
.150 
.350 
3.81 
8.89 
4. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


N 
20 
20 
3 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


R 
.100 
BASIC 
2.54 
BASIC 
HATCHED 
AREA . 


S 
.100 
BASIC 
2.54 
BASIC 
PACKAGE 
NUMBER 
ZZ102 
REV. 
B 


JEDEC 
NUMBER 
NONE 


Package 
Number 
103 
- 
80-Lead 
Omnipak 


I©-<1r- 


D 


"I 
I 


atio 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
042 


0000000000000000000 
79 
41 


El I 
_r 
j t-~····..·····..··~-t 
--l ~ 
"-- INDEX 
'l 
S 
AREA 
A 
Al 
I 
+ 
I, 


1,1 
jr 
L 
U 


SEATI~G ~ 
--j ~ 
~l--B 
---ll-- 
b2 
i.I' fiID""~.i 
PLANE 


INCH[S 
M!LLI~ETERS 


N 


INCHES 
MILLI ••••ETERS 
N 
NOTES, 
D'" 


M'N 
MAX 
MIN. 
MAX. ~ 
DIM 
t.lIN. 
I 
MAX 
MIN 
MAX 
~ -- 


A 
.170 
.230 
4.32 
5.84 
T 
200 
BASIC 
5.08 
BASIC 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


Al 
.D02 
010 
0.05 
0.25 
.010" 
(0.25mm) 
R 
@ 
MMC 


B 
.018 
.021 
0.46 
0.53 
AT 
SEATING 
PLANE. 


b2 
.035 
.050 
0.89 
1.27 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
D 
2.120 
2.180 
53.85 
55.37 
REFERENCE 
ONLY 
NUMBERS 
MAY 


El 
1 670 
1.720 
42.42 
43.69 
NOT 
BE 
MARKED 
ON 
PACKAGE. 
e 
100 
BASIC 
2.54 
BASIC 
3. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


eA 
1.100 
BASIC 
27.94 
BASIC 
POSITIONS 
eB 
1.500 
BAS!C 
38.10 
BASIC 


eC 
050 
BASIC 
1.27 
BASIC 
4. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


L 
150 
250 
3.81 
6.35 
BE 
lOCATED 
WITHIN 
THE 
CROSS- 


N 
80 
80 
3 
HATCHED 
AREA. 


R 
.1OD 
BASIC 
2.54 
BASIC 
PACKAGE 
NUMBER: 
ZZ103 
REV.: 
A 
5 
.100 
BASIC 
2.54 
BASIC 
JEDEC 
NUMBER' 
NONE 


BURR - BROWNe 


Burr-Brown Ie Data Book IElElI 


Package 
Numbs'" 105 - 14-l~t 
Plastic 
Hybripak r---- 
0 ----j 
to 
El 
iL 
INDEX 
AREA 
cr=r 
~~,JiLJ~" 
--1 ~I-- 


1-[:::::1 


" 
8 


INCHES 
MILLIMETERS 
~ 


INCHES 
MilliMETERS 
~ 


NOTES, 


DIM 
I.IIN. 
lr.4AX. 
MIN. 
MAX. 
D'" 
MIN. 
MAX. 
I.IIN. 
MAX. 


.190 
4.83 
6.60 
1 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
.260 
.010" 
(D.25mm) 
R 
@ 
MMC 
" 
.01R 
071 
0.46 
0.53 
AT 
5EATING 
PLANE. 
n 
.790 
.810 
ON 
20.57 


El 
'90 
.510 
12.45 
12.95 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


e 
.100 
BASI 
254 
A<::'lC 
REFERENCE 
ONLY 
NUMBERS 
ARE 


eA 
300 
BASIC 
7.62 
BASIC 
NOT 
MARKED 
ON 
PACKAGE. 


L 
130 
300 
330 
7.62 
3. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
N 
" 
" 
3 
POSITIONS. 


R 
.080 
.115 
2.03 
2.92 
4. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


S 
080 
.115 
203 
292 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


PACKAGE 
NUMBER: 
ZZ105 
REV.: 
B 
JEDEC 
NUMBER: 
NONE 


Package 
Number 
107 
- 
14-Lead 
Metal 
Platform, 
.300 
Wide 
r---0--j 
TD 


El 


INOEX 
Ak-k 


I 
I 
n 
SEATING 
L 
II ~H H 


PLANE 
, CD-! ~ 
~~ 
B 
---l ~I-- 


tt=J 


R 
••••••• 


• 
0 
•• 
0 
• 
0 


" 


B 


INCHES 
MILUt.tETERS 
f 


INCHES 
MILllt.tETERS 
f 


NOTES, 
"" 
"'" 


"AX 
UIN. 
MAX 
DO< 
I.IIN. 
UAX. 
"'" 
"AX 
1 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
170 
250 
4.32 
635 
010" 
(0.25mm) 
R 
@ 
MMC 
AT 


R 
016 
.021 
0.41 
0.53 
SEATING 
PLANE 


0 
860 
.880 
21.84 
2235 
El 
490 
510 
12.45 
12.95 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


e 
.100 
A"" 
, 
'4 
""1' 
REFERENCE 
ONLY. 
NUMBERS 
MAY 


A 
.300 
A,,' 
7.6' 
ASIC 
NOT 
BE 
MARKED 
ON 
THE 
PACKAGE. 


L 
.150 
300 
3.81 
7.62 
3. 
N 
15 
THE 
NUMBER 
OF 
TERMINAL 
N 
14 
14 
3 
POSITIONS. 
R 
.080 
.120 
2.03 
3.05 


S 
.IIS 
.155 
2.92 
J.94 
"'. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA. 


PACKAGE 
NUMBER: 
ZZlQ7 
REV.: 
B 


JEDEC 
NUMBER: 
NONE 


i~!i;r 
Burr-Brown Ie Data Book 


II 


tF 


O==:1 


"""~, 
~ 
)=I 
I 
n 
SEATING 
LI 
Hun n 


PLANE 
, 
~ 
~ 
--j~ 
B 
--l~~ 
t 


R 
••••••••• 


•• 
• 
• 
• 
• 
o 
•••• 
" 


10 


INCHES 
MILLIMETERS 
~ 


INCHES 
MlLLll.lETERS 
~ 


NOTES, 


D'M 
r.lIN. 
MAX. 
WIN. 
MAX. 
D'M 
WIN. 
MAX. 
),tIN. 
"AX. 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
.170 
.250 
4.32 
6.35 
.010" 
(0.25mm) 
R 
@ 
MMC 
AT 
. .016 
.0'1 
0.41 
053 
SEATING 
PLANE 


0 
1.060 
1 ORO 
2692 
2743 


El 
.490 
" 
1'.45 " q, 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
REFERENCE 
QNL Y 
NUMBERS 
ARE 
, 
Inn 
.4"e 
? 
4 
",e 
NOT 
MARKED 
ON 
PACI\AGE 
,A 
300 
ASIC 
7.62 
BASIC 


L 
.150 
.300 
3.Bl 
762 
3. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


N 
1 
18 
3 
POSITIONS 
. 


R 
.080 
120 
2.03 
305 


S 
.115 .,,, 
2.92 
3.94 
4 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


PACKAGE 
NUMBER: 
Zl108 
REV.: 
B 
JEOEC 
NUM8ER, 
NONE 


Package Number 109 - 
18-Lead. 
Ceramic 
SIde 
Braze 
DIP, 
.300 
Wide 


I" 


0 
:1 
l 
N 
6 


'"""~ I::::I ]J 


AREA 


1 
8 


~r 


81 
r' 


t ~Ii, 


8ASE 
-U~ 
H f- 
H H UlJ 
A 
PLANE~ 
f- 
f- 


SEATING1 


I 
I 
-- 
~ 
PLANE 
I 


sf--- 
--l~8 
L 
r::- eA 
- 


el f- 


INCHES 
MilLIMETERS i 


INCHES 
I,ULLII.lETERS 
" 
NOTES: 
0'" 
0'" 
~ 
5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


MIN. 
MAX. 
hAIN. 
MAX. 
MIN. 
MAX. 
tolIN. 
MAX. 
I 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
A 
.105 
.175 
2.67 
445 
~ 
0' 
IS' 
0' 
15' 
3 
PER 
ANSI 
Y14.5-1973 
PLANE 
(A 1 
~ 
0), 
TERMINALS 


Al 
025 
.0'5 
0.64 
1.40 
LEADS 
WITHIN 
.005 
IN. 
(0 
13mm) 
LEAD 
STANDOFFS 
ARE 
NOT 
2. 
REOUIRED, 
AND 
Bl 
MAY 
EOUAL 
8 
8 
.015 
021 
0.38 
0.53 5 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 


81 
.038 
.060 
0.97 
1.52 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE. 
C 
.008 
.012 
0.20 
0.30 
MATERIAL 
CONDITION 
AND 
UNIT 
6. 
El 
DOES 
NOT 
INCLUDE 
PARTICLES 
0 
.770 
.830 
19.56 
21.08 
INSTALLED 
. 


?on 
'" 


? '7 
R "" 


OF 
PACKING 
MATERIALS. 
E 
J. 
C>< 
APPLIES 
TO 
SPREAD 
LEADS 


El 
.280 
.310 
7.11 
7.87 
6 
PRIOR 
TO 
INSTALLATION. 
7 
CONTROLLING 
DIMENSION 
INCH 


.1 
1 nn 
TYP 
') "'4 
TYP 
2 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
8 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
eA 
.300 
lYP 
7.62 
lYP. 
2 
POSITIONS 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
.1?5 
175 
3.181 4.45 
HATCHED 
AREA 
N 
16 
16 
4 
01 
010 
0.25 
PACKAGE 
NU~BER; 
ZZ 109 
REV.: 
0 
S 
.020 
.065 
0.51 
1.65 
JEDEC 
NUMBER 
MO 
36 
AD 


BURR-BROWNe 
Burr-Brown Ie Data Book IElElI 


Package 
Number 
113 
- 
24-Lead 
Metal 
Platform. 
.800 
Wide 


r---D~tp 
El 


INDEX 
AR~ 
L 
-4f-l 
I 
R 
SEATING 
L 
II~11111 U I 


PLANE 
--ll-m --L B 
--J ~ l- 
t 


R 
•.•••••••••• 


............ 
,. 
" 


INCHES 
MILLIMETERS 
1 
DIM 
INCH[S 
MILLIMETERS 
1 


NOTES: 
DIM 


toIIN. 
MAX. 
toIIN. 
MAX 
MIN 
M"'. 
MIN. 
MAX 
-- 


A 
.170 
.250 
4.32 
6.35 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


B 
.016 
.021 
0,41 
0.53 
.010" 
(O.25mm) 
R 
@ 
MMe 
AT 


SEATING 
PLANE 
0 
1 365 
1.385 
34.67 
3518 


El 
.790 
,810 
20.07 
20.57 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


e 
.100 
AI 
704 
ASI 
REFERENCE 
ONLY 
NUMBERS 


eA 
.600 
BASIC 
15.24 
BASIC 
MAY 
NOT 
BE 
MARKED 
ON 
THE 


L 
150 
.300 
381 
7.62 
PACKAGE. 


N 
24 
24 
3 
3. 
N 
1$ 
THE 
NUMBER 
OF 
TERMINAL 
R 
.OBO 
.110 
2.03 
2.79 
POSITIONS 
S 
125 
150 
.3.18 
3.81 


4 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA 
PACKAGE 
NUMBER: 
Zl113 
REV.: 
B 


JEDEC 
NUMBER: 
NONE 


Package 
Number 
118 
- 
32-Lead 
Metal 
Platform, 
.900 
Wide 
- 


rFD~ 
en" 
1'1 


z 


~ 


INDEX 
AREA L 
a: 


~" 
I 


II 
r 


C 


SEATING 
L 
111111111 
iIi II 
W 


PLANE 
--l 1---0 
--l-- 
B 
t--~---I 
" 
~,r-s 
" 
< 


Rr- 
-~. ... ..... .. .. . . 
~0 


~ 


.. .. . . . . .. . . . . . . 
" 


17 


INCHES 
MILLIMETERS 
1 


INCHES 
MILLIt,4[TERS 
N 
NOTES, 
~M 
MIN. 
MAX 
MIN 
MAX 
DIM 
•• N 
MAX 
MIN 
MAX 
f -- 


A 
.170 
.750 
4.37 
6.35 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
.010" 
(0.25mm) 
R 
«l 
MMC 
AT 
8 
.016 
.021 
0.41 
0.53 
SEATING 
PLANE 
0 
1.720 
1.760 
4369 
44.70 
El 
1. t20 
1.160 
28.45 
29.46 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


e 
100 
RASII 
7'4 
RASI 
REFERENCE 
ONLY 
NUM8ERS 


eA 
.900 
BAStC 
2286 
BASIC 
MAY 
NOT 
8E 
MARKED 
ON 
THE 


"0 
.'00 '"' 
7'7 
PACKAGE. 


N 
32 
32 
3 
3. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
R 
100 
140 
2.54 
3.56 
POSITIONS 
. 


S 
.100 
. 140 
2.54 
3.56 
4. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 
PACKAGE 
NUMBER: 
Zl116 
REV.: 
8 


JEDEC 
NUMBER: 
NONE 


BURR-BRg_ 
'E:II:$L 
Burr-Brown IeData Book 


package Number 124 • EMI Shield 


+0 
L- 
15EATING 
PLANE 
it:l'~"''' 


T±=~"'''' 


2 r=ip 
J 


R 
L 


INCHES 
MILUt.lETERS ~ 


INCHES 
MILUt.lETERS ~ 


NOTES' 
"'" 
r.lIN. ...,. 
"'" 
"AX. 
"'" 
MIN. 
""'. 
"'" 
"AX. 


1. 
ENCLOSED 
••mOULE 
LEAD 
LENGTH 
A 
1.320 
1.J80 
33.53 
J5.05 
MINUS 
.050" 
TO 
.100" 
C 
.350 
.450 
889 
11.43 
(1.27mm 
TO 
2.54mm). 


0 
.040 
.060 
1.02 
1.52 


H 
.600 
700 
15.24 
17.78 
2. 
PIN 
DIAMETER 
DETERMINED 
BY 


J 
.015 
.025 
0.38 
0.64 
ENCLOSED 
MODULE. 


L 
1.180 
1.280 
29.97 
32.51 


N 
.150 
.250 
3.81 
6.35 


P 
.150 
.250 
3.81 
6.35 


R 
.015 
.055 
0.38 
1.40 


T 
.130 
.230 
3.30 
5.84 


PACKAGE 
NUMBER: 
ZZ124 
REV 
A 


JEDEC 
NUMBER: 
NONE 


t±LI','6 
0 
9'1 
~"'~::::::Jl 


b3 
b2 


1. 
CONTROLLING 
DIMENSIONS: 
INCH. 


2. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y14.5M-1982. 


J. 
D AND 
El 
DIMENSIONS 
INCLUDE 
ALLOWANCE 
FOR 
GLASS 
OVERRUN 
AND 
MENISCUS, 
AND 
LtD 
TO 
BASE 
MISMATCH. 
4. 
E 
AND 
eA 
MEASURED 
WITH 
THE 
lEADS 
CONSTRAINED 
TO 
BE 
PERPENDICULAR 
TO 
PLANE 
C. 


5. 
eB 
AND 
eC 
ARE 
MEASURED 
AT 
THE 
LEAD 
TIPS 
WITH 
THE 
LEADS 
UNCONSTRAINED. 
eC 
MUST 
BE 
ZERO 
OR 
GREATER. 


6. 
N 
IS 
THE 
MAXIMUM 
NUMBER 
Of 
TERMINAL 
POSlTlONS. 


A 


Al 
I 


A2 
14 
7 


b 
.015 
023 
0.38 
0.58 
9 
b2 
.045 
.070 
1.14 
1.78 


b3 
.035 
TYP 
0.89 
TYP 


.008 
.015 
0.20 
0.38 
9 
.753 
19.1 
.4 
c 
o 
0' 
E 
.300 
5 
El 
.280 
.295 
e 
.100 
BASIC 
eA 
.300 
BASIC 


.450 


7. 
5 
7.11 
7.50 


2.54 
BASIC 
7.62 
BASIC 


-- 
11.43 


7. 
POINTED 
OR 
ROUNDED 
LEAD 
TIPS 
ARE 
PREFERRED 
TO 
EASE 
INSERTION 
8. 
fOR 
AUTOMATIC 
INSERTION. 
ANY 


RAISED 
IRREGULARITY 
ON 
THE 
TOP 
SURFACE 
(STEP, 
MESA, 
ETC.) 
SHALL 
BE 
SYMMETRICAL 
ABOUT 
THE 
LATERAL 
AND 
LONGITUDINAL 
PACKAGE 
CENTERUNES. 


9. 
b 
AND 
c 
DIMENSIONS 
INCLUDE 
BOTH 
THE 
BASE 
MATERIAL 
AND 
THE 
COATING 
OR 
PLATING 
ON 
THE 
LEADS. 
10. A VlSUAL INDEX FEATURE MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


PACKAGE 
NUMBER 
ZZ129 
REV., 
JEOEC 
NUMBER, 
NONE 


IU"-B~r 
Burr-Brown Ie Data BookElEi 


Package 
Number 
138 
- 12~L.adTO-8 


~:~1~r-+ 
1mf~ 
--II--Ob 


j (~,~_-f~ 


C< m' 


i 
I 
r-__.._ r 


~ 


INCHES 
MILLIMETERS " 
INCHES 
MILUt.AETERS " 
NOTES· 


0'" 
IlAlN. 
t.lAX. 
Ir.lIN. 
MAX. 
Y 
0'" 
MIN. 
....,. 
"'" 
MA'. 
Y -- 


A 
1'0 
1 
, 
'0 
'"' 


1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
.010" 
(0.2Smm) 
R 
@ 
b 
.016 
.019 
0.41 
0,48 
MMC 
AT 
SEATING 
PLANE. 


0 
.593 
.603 
15.06 
15.32 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
1 
'47 
.553 
1'.79 
14.05 
REFERENCE 
ONLY. 
NUMBERS 


01 
100 BASIC 
2.54 
BASIC 
MAY 
NOT 
BE 
MARKED 
ON 


h 
.010 
.040 
0.'5 
1.0 
PACKAGE 
, 
.500 
562 
12.70 
14.27 
J. 
N 
15 THE 
NUt.ABER 
OF 
i 
.n" I 
.0" 
n.66 
0.Q1 
TERMINAL 
POSITIONS. 
k 
.0'6 
.036 
0.66 
0.91 
N 
12 
12 
3 
<X 
45' 
BASIC 
45' 
BASIC 


PACKAGE 
NUMBER. 
ZZ138 
REV.; 
A 
JEDEC 
NUMBER: 
UNKNOWN 


Packag. 
Number 
142 
- 
18-Lead 
Metal 
Platform, 
,800 
Wid. 
- 
ID~ 
en 
r 
CJ 


El I 


Z 


L 
~ 
INDEX 
AREA--' 
a: 
)= 
R 


c 


".,''"~, ~ 
W 


PlANE 
.--;:;::;: 
--l-- 
B 
--I 
!ill 
~ 
CJ 


F[:] 


<I: 


R 
••••••• 
~ 


'....... : 


0 


~ 


16 
9 


INCHES 
t.lILlIMETERS f 


INCHES 
t.lILL1t.lETERS i 


NOTES, 
0'" 
"," 
MAJ<. "'" 
MAX. 
0'" 
"'" 


MAX 
"'" 


MAX 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
.175 
.190 
445 
483 
.010" 
(O.25mm) 
R 
111> 
MMC 
AT 
B 
.014 
.022 
0.36 
0.56 
SEATING 
PlANE. 
D .963 
.9BO 
2~.46 
24.89 


1>1 
.760 
.B05 
19.30 
20.45 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


0 
,nn ",'c 
''4 
'A<;IC 
REFERENCE 
ONLY. 
NUMBERS 
MAY 


eA 
.600 
BASIC 
15.24 
BASIC 
NOT 
BE 
MARKED 
ON 
THE 
PACKAGE. 


L 
.230 
I 
.270 
5.84 
6.B6 
3. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
N 
16 
16 
3 
R 
POSITIONS. 
.095 
.115 
2.41 
2.92 


S 
.135 
.155 
3.43 
J.94 
4. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


PACKAGE 
NUMBER: 
22142 
REV . 
B 


JEDEC 
NUMBER: 
NONE 


BURR.8m· 
,EilI$C 
Burr-Brown IeData Book 


Package 
Number 
1.3 
- 
2.-Lead 
Bottom 
Braze 
DIP • .800 
Wide 


I- 


0 
j 
2 
N 
4 
1 


El 
1 
1 
12 


:~Jli~~rr~~~~' 
l 
r- 


8ASE 
PLANE 


~2~{~ 
~ 


c--e-eA--J 


INCHES 
t.lILUt.lETERS 


Y 


INCHES 
t.lILUt.lETERS 


Y 


NOTES, 


DOM 
M'N 
MAX. 
l.lIN. 
MAX. 
DOM 
MIN. 
MAX. 
"uN. 
MAX. 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


A 
.130 
.IRO 
i.30 
4.57 
010" 
(0.25mm) 
R 
@ 
MMC 
AT 


AI 
.015 
"" 
" ,. ".' 


SEATING 
PLANE. 


8 
.016 
020 
0.41 
0.51 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


61 
.045 
.055 
1.40 
REFERENCE 
ONLY. 
NUI.lBERS 
MAY 
1.14 
NOT 
BE 
MARKED 
ON 
PACKAGE. 


82 
.035 
.045 
0.89 
1.14 


c 
.009 
.012 
0.23 
0.30 
3. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


BE 
LOCATED 
WITHIN 
THE 
CROSS- 


0 
1.280 
1.310 
32.51 
33.27 
HATCHED 
AREA. 


El 
.780 
.800 
19.81 
20.32 


el 
.100 
BASIC 
2.54 
BASIC 


eA 
5901.610 
14.99 
15.49 


L 
.200 
I 
.210 
5.08 
5.33 
N 
24 
24 
S 
.0881.108 
2.24 
2.74 
PACKAGE 
NUMBER 
ZZ143 
REV.: 
C 


I 
JEDEC 
NUMBER: 
NONE 


Package 
Number 
148 
- 
14-Lead 
Bottom 
Braze 
DIP, 
.300 
Wide 


I- 
0 
-I 


1~ 
B 
en 


1 
7 


::;JeJ-,;:I~~~11)-f1' 
:J U:,~~-CTI- 
; l 


j-6ASE 
PLANE 


c 


eA 


~M 


INCHES 
MILLIMETERS 


t.lIN. 
MAX. 
MIN 
MAX 
A 
.155 
715 
'.94 
5.46 


AI 
.015 
"" 
",. 
"89 


6 
016 
.020 
0.41 
0.51 
61 
045 
.055 
1.14 
1.40 


82 
.035 
.045 
0.89 
114 


c 
.009 
.012 
0.23 
0.30 
0 
.770 
.810 
19.56 
20.57 


El 
.480 
.500 
12.19 
12.70 


el 
.100 
BASIC 
2.54 
BASIC 
eA 
.290 
.310 
7.37 
7.87 


L 
.1:>0 
.210 
3.81 
5.33 


N 
14 
14 


S 
.080 
.110 
2.03 
2.79 


a 
NOTES, 
t 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


010" 
(0 25mm) 
R 0 
MMC 
AT 
SEATING 
PLANE 


") 
PIN 
NUMBERS 
SHOWN 
FOR 
REFERENCE 
ONLY. 
NUMBERS 
MA'r 


NOT 
BE 
MARKED 
ON 
PACKAGE 


3. 
A VISUAL 
INDEX 
FEATURE 
MUST 


BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


BURR - BROWNe 


Burr-Brown Ie Data Book IElElI 


Package 
Number 
149 
- 
28-lead 
Side 
Braze 
DIP, 
.600 
Wide 


I~ 
0 
:1 


)::I~~:r:]J 


INDEx 
AREA 


r 0' 


BASE 
B' -1r- 
+ 
t 


PLANE ~4)-O-i 
)-O-O-O-O-O-O-O-O-U--l~- 
i , 
A 
~~~G11~ HI ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ 
5--1- 
B--U- 
~L 
~.,__ 
A' 


"" 


INCHES 
MILLIMETERS 


"'" 
MAX 
MIN. 
MAX 


A 
.085 
'90 
2.16 
4.83 


A' 
.020 
.070 
0.51 
1.78 


B 
.015 
.023 
0.38 
0.58 
B' 
038 
060 
0,97 
1.52 


C 
008 
0' 
2 
0,20 
030 


0 
1.380 
1.430 
3505 
36.32 


E 
.595 
.625 
15,11 
15.88 


E' 
.580 
.610 
14.73 
15,49 
• 1 
.nn 
TYP . 
'."'4 
TVP 
.A 
.600 
TYP. 
15.24 
TYP. 


L 
.J?' 
175 
3. lR I 4.45 
N 
28 
28 
01 
.010 
-- 
0.25 
-- 
5 
.030 
.065 
0.76 
1.65 


" 
INCHES 
MILlIt.lETERS 
~ 


0 
"" 
! 
"'" 
"'" 


t.lIN. 
MAX 
~ 
O' 
'5' 
O' 
15' 
3 


5 
5 


1 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y14.5-1973 


2. 
LEADS 
WITHIN 
,DOS 
IN. 
(O.13mm) 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 


AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 


MATERIAL 
CONDITION 
AND 
UNIT 
INSTALLED 


3. 
0< 
APPLIES 
TO 
SPREAD 
LEADS 
PRIOR 
TO 
INSTALLATION 


4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


POSITIONS. 


S 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
PLANE 
(A 1 
= 
0). 
TERMINALS 
LEAD 
STANDOFFS 
ARE 
NOT 
REOUIRED. 
AND 
8 I 
MAY 
EOUAL 
8 


ALONG 
ANY 
PART 
OF 
THE 
LEAD 
ABOVE 
THE 
SEATING/BASE 
PLANE 


6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 


OF 
PACKING 
MATERIALS 


7. 
CONTROLLING 
DUAENSION: 
INCH. 


8 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
8E 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA 


PACKAGE 
NUMBER: 
2Z149 
REV,: 
C 


- 
JEDEC 
NUMBER 
MQ 
038 
AS 


Package 
Number 
153 
- 
32-lead 
Bottom 
Braze 
DIP', .900 
Wide 


I ~2 
0 
"I 
17 1 
El 
1 


1 


INDEX 
AREA 


5EATINJ- 
PLANE 


S 


0'" 


INCHES 
MILLIMETERS 
~ 0'" 
"," 
MAX 
"," 
"AX. 


A 
180 
.210 
4.57 
5.33 


Al 
015 
.035 
0.38 
0.89 
B 
.0\6 
.020 
0.41 
0.51 
81 
045 
.055 
1.14 
1.40 


B2 
03S 
.045 
0.89 
1.14 


c 
.009 
.012 
0.23 
0.30 
0 
1.678 
1.712 
42.62 
43.48 


El 
1.079 
1.101 
27.41 
27.97 
" 


.100 
BASIC 
2.54 
BASIC 


.A 
Qnn 
RA<:::ICI'J'J a 
BA<:::lr 


L 
.200 
210 
508 
5.33 


N 
32 
32 


5 
.089 
.106 
2.26 
2.69 


~ 
NOTES: 


f 
1 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
010· 
(0.2Smm) 
R 
@ 
MMC AT 
SEATING 
PLANE 


'") 
PIN 
NUMBERS 
SHOWN 
FOR 
REfERENCE 
ONLY 
NUMBERS 
~AY 


NOT 
BE 
MARk-EO 
ON 
PACKAGE. 


3. 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


HA1CHED 
AREA 


jam- 
Burr-Brown Ie Data Book 


Pac:kage 
Number 
167 
- 
a-Lead, 
Ceramic: 
Side 
Braze 
DIP •. 300 
Wide 


r-r-:0~ 
"""u-r 


AREA 
~ 


I 
4 


01 
--is I-- 
--j r 
B1 
, 
t=E=:j 


BASE 
PLANE ----------U JD--{ H Ui 
A ·n 


SEATING 
PLANE 
--- 
I 
~ 
~ 


- 
., I-----H--B 
L 


~eA 


C 


INCHES 
MilLIMETERS 
" 
INCHES 
MilLIMETERS 
" 
NOTES' 


0'" 
~ 0'" 
~ 
5 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


MIN. 
MAX. 
"," 
",we 
"'" 
"'". 
"'" 
w.x 
I 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
15 
COINCIDENT 
WITH 
THE 
A 
.105 
.175 
2.67 
4.45 
= 
O' 
15' 
O· 
IS' 
3 
PER 
ANSI 
Y14.5-1973 
PLANE 
(AI 
= 
0). 
TERMINALS 
Al 
.025 
.055 
0.64 
1.40 
2. 
LEADS 
WITHIN 
.005 
IN. 
(0.13mm) 


LEAD 
STANDOFFS 
ARE 
NOT 


8 
.015 
021 
0.38 
0.53 
5 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 


REOUIRED. 
AND 
Bl 
MAY 
EQUAL 
B 


.060 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
Bl 
.038 
0.97 
1.5 
5 
AT 
GAUGE 
PLANE 
WITH 
~AXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


C 
.n08 
nl7 
o.?n 
0.30 
MATERIAL 
CONDITION 
AND 
UNIT 


0 
.380 
550 
9.65 
13.97 
INSTALLED. 
6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 


E 
.290 
.325 
7.37 
8.26 
ex 
APPLIES 
TO 
SPREAD 
LEADS 
OF 
PACKING 
MATERIALS. 
3. 
El 
.280 
.310 
7.11 
7.87 
6 
PRIOR 
TO 
INSTALLATION 
7. 
CONTROLLING 
DIMENSION: 
INCH. 


el 
100 
TYP. 
2.54 
TYP. 
2 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
B. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
eA 
.300 
TYP. 
7.62 
TYP . 
2 
POSITIONS. 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
175 
17 
.1RI 
4.4"> 
HATCHED 
AREA. 
N 
8 
8 
4 


01 
.0lD -- 
2.54 
PACKAGE 
NU~8ER: 
ZZ157 
REV. 
C 


S 
.030 
.120 
0.76 
3.05 
JEDEC 
NUMBER 
MQ 
36 
AA 


Pac:kage 
Number 
158 
- 
18-Lead, 
Ceramic: 
Side 
Braze 
DIP • .300 
Wide 


I" 


0 
,; I 
1~ 


"""~ 
~r::::J ~]J 


AREA 


I 
9 


--j r81 
r , f3 


BASE ~U 
~I 
U-lJ 
A 
PLANE 
H 
H H H H H H 
~'~J 


I 
I 
- 
- =E . ~.~, 


PLANE 
I 


--H--B 
S-- 
L 


--- 
e' -- 


INCHES 
~llUt.4ETERS 
~ 


INCHES 
IolIlLlt.4£TERS 
" 
NOTES: 
~ 
exN 
WIN. 
NA)(. 
N'" 
NAX. 
01" 
"'" 
NAX. 
"'" 
NAX 
E 
1. 
DIMENSIONING 
AND 
TOLERANCING 
5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


A 
.105 
.175 
2.67 
4.45 
= 
O' 
15' 
O' 
15' 
3 
PER 
ANSI 
Y14.S-1973. 
PlANE 
IS 
COINCIDENT 
WITH 
THE 


Al 
.025 
055 
4 
1.40 
2. 
LEADS 
WITHIN 
005 
IN. 
(0.13mm) 
PLANE 
(AI 
= 
0). 
TERMINALS 


RADIUS 
OF 
TRUE 
POSITION 
(TP) 
LEAD 
STANDOFFS 
ARE 
NOT 
8 
.015 
.021 
0.38 
0.53 
5 
REOUIRED. 
AND 
Bl 
MAY 
EOUAL 
B 


181 
.038 
.060 
0.97 
1.52 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
MATERIAL 
CONDiTION 
AND 
UNIT 
c 
.008 
01 
o.?n 
0.30 
INSTALLED. 
ABOVE 
THE 
SEATING/BASE 
PLANE 


0 
RRO 
.930 
22.35 
23.62 
6. 
[1 
DCES 
NOT 
INCLUDE 
PARTICLES 
E 
oan 
'" 
7n 
.0< 
3 
0< 
APPLIES 
TO 
SPREAD 
LEADS 
OF 
PACKING 
MATERIALS 
El 
.780 
10 
7.11 
7.87 
6 
PRIOR 
TO 
INSTALLATION. 


.1 
,on 
NO 
0" 
NO 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
7. 
CONTROLliNG 
DIMENSION: 
INCH. 


eA 
300 
TYP 
'67 
TYP 
POSITIONS. 
8. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
, 
I" 
17 
31R14.45 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


N 
18 
18 
4 
HATCHED 
AREA. 
01 
DID 
-- 
0.251 
-- 
PACKAGE 
NUI.18ER: 
ZZ158 
REV.: 
C 
S 
.030 
I 
065 
.761 
1.65 
JEDEC 
NUMBER: 
MO 
36-AE 


BURR· 
BROWNe 


Burr-Brown Ie Data Book ,E:lE:I' 


~0:-;1 
"~'~CJ!' 
AREA 
'," 
4 
~ 


b~3=- 
C 
A2 


~~'~G ~tl I]roTI m 


PLANE 
] 
I 
I 
~ ll. L 
L 


O'_""0_JC' 


1 


~1.04o(1.0,)(M)IC 
A 
L 


'1.010(25) 
(",llc 


INCHES 
MILliMETERS 
N 


INCHES 
MILLIMETERS 
~ 


NOTES' 


D'M 
~ 
N'N 
MAX. 
MIN. 
MAX. 
D'M 
MIN 
fJAX. 
"'N 
MAX. 
1. 
CONTROLLING 
DIMENSIONS' 
INCH 
7. 
POINTED 
OR 
ROUNDED 
lEAD 


A 
-- 
';0 
'"4 
eC 
OM 
',M 
2 
DIMENSIONING 
AND 
TOLERANCING 
TIPS 
ARE 
PREFERRED 
TO 
EASE 


PER 
ANSI 
Y14.5M-1982 
INSERTION 


AI 
.015 
- 
0.38 
L 
,nn 
" 
- 
3 
D AND 
£1 
DIMENSIONS 
INCLUDE 
8. 
FOR 
AUTOMATIC 
INSERTION, 
ANY 


A2 
,,0 
,ao~ 
N 
8 
6 
ALLOWANCE 
FOR 
GLASS 
OVERRUN 
RAiSED 
IRREGULARIN 
ON 
THE 
TOP 


h 
0" 
00' 
0 
8 
AND 
MENISCUS. 
AND 
LID 
TO 
SURFACE 
(STEP, 
MESA, 
ETe) 


b2 
04' 
,070 
1.14 
1.78 
BASE 
MISMATCH. 
SHALL 
BE 
SYMMETRICAL 
ABOUT 


b3 
0" 
TYP 
,89 
TYP 
4 
E AND eA MEASURED WITH THE 
THE 
LATERAL 
AND 
LONGITUDINAL 


LEADS 
CONSTRAINED 
TO 
BE 
PACKAGE 
C[NTERLINES 


c 
.OOR 
.015 
0.20 
0.38 
9 
PERPENDICULAR 
TO 
PLANE 
C. 
9. 
bAND 
c 
DIMENSIONS 
iNCLUDE 


0 
75 
40' 
a 
, 
5. 
eB 
AND 
eC 
ARE 
MEASURED 
AT 
BOTH 
THE 
BASE 
MATERIAL 
AND 


0' 
OM 
__ 
r ° " 
THE 
lEAD 
TIPS 
WITH 
THE 
LEADS 
THE 
COATING 
OR 
PLATING 
ON 
THE 


E 
,~ .'" 
7.6' 
UNCONSTRAINED. 
eC 
MUST 
BE 
LEADS 


8. 
5 
4 
'0 
A VISUAL 
INDEX 
FEATURE 
MUST 


E' 
.280 
?, 
7,11 
7 '0 
3 
ZERO 
OR 
GREATER. 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
6. 
N 
IS 
THE 
MAXIMUM 
NUMBER 
OF 


e 
100 
BAStC 
2.54 
BASIC 
TERMINAL 
POSITIONS . 
HATCHED 
AREA 


eA 
.300 
BASIC 
762 
BASIC 
4 
PACI\AGE 
NUMBER: 
ZZ161 
REV.: 


eB 
5 
JEDEC 
NUMBER 
NONE 


D'M 


INCHES 
MILLIMETERS 
0'" 


INCHES 
MilLIMETERS 
NOTES, 


.'N 
MAX. 


A 
eC 
000 
0.00 
CONTROLLING 
DIMEN~IONS 
INCH 


DIMENSIONING 
AND 
TOLERANCtNG 


A' 
, 
L 
'AD 
"}.54 
PER 
ANSI 
"(l4.5M-1982. 


A2 
'4 
4 
7 
N 
B 
8 
3. 
D AND 
El 
DIMENSIONS 
INCLUDE 


b 
'5 
3 
038 
058 
9 
U 
3 
, 
ALLOWANC.E 
FOR 
GLASS 
OVERRUN 


b2 
.04 
7 
1.14 
1.78 
V 
.058 
.064 
1,47 
1.63 


AND 
MENISCUS, 
AND 
LID 
TO 


BASE 
MISMATCH 
b3 
a 
TY? 
.89 
TYP 
w 
131 
.139 
333 
3.53 
E AND 
eA 
MEASUREO 
WITH 
THE 


.00 
.015 
0.20 
0.38 
9 
LEADS 
CONSTRAINED 
TO 
BE 


0 
.395 
4 
, 
03 
10. 
PERPEND1('ULAR 
TO 
PLANE 
C. 


01 
, 
5. 
eB 
ArlO 
eC 
ARE 
MEASURED 
AT 


E 
THE 
lEAD 
TIPS 
WITH 
THE 
LEADS 


E' 
280 
711 
7S 


UNCONSTRAINED. 
eC 
MUST 
BE 


ZERO 
QR 
GREATER. 


e 
.100 
BASIC 
2.54 
BASIC 
6. 
N 
IS 
THE 
MAXIMUM 
NUMBER 
OF 


eA 
.300 
BASIC 
7.62 
BASIC 
TERMINAL 
POSITIONS 


eB 
.450 
11.43 


7 
POINTED 
OP 
ROUNDEU 
LEAD 
TIPS 
ARE 
PREFERRED 
TO 
EASE 
INSERTiON 
B 
FOR 
AUTOMATIC 
INSERTION, 
AN', 
RAiSED 
IRREGULARIH 
ON 
THE 
TOP 
SURFACE 
(STEP. 
MESA. 
(l(.' 
SHALL 
BE 
SYMM(lRICAL 
A.BOUT 
THE 
LATERAL 
AND 
LONGITUDINAL 
PA(I\AGE 
C£NTERUNES 
9 
bAND 
c 
DIMENSIONS 
INCLUDE 


BOTH 
THE 
BASE 
MATERIAL 
Af~D 


THE 
COATING 
OR 
PLATING 
ON 
THE 
U.AOS 
10. 
A 
VISUAL 
INDD' 
FEATURE 
MUST 


BE 
LOCATEO 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA 


BURR.UR=-_ 
IElES!I 
Burr-Brown IeData Book 


Package 
Number 
1e3 
- 
14-Lead 
CEROIP, 
.300 
Wide, 
0 
~ ~ ).,"1 
!l~"" 
"" 
1 
'"'''~ 


El 
AREA 
-b 
,VVVV,,-,",¥ 


b3-- 
=- 
TIm 


~E~ 
b2- 
I 
"S' 


BASE 
~~J-I ITI] D D 1 


~~~I~G~ 
l.l 
PLANE 


~ 
I U U U ~ 


{A1 
L 


01 
@] 
-JLb 
~ 
- 


1-$-040 
(1.02)@ 
C A 
L)IB sl[ 


.010(.25) 
CM)[c 


~ 


INCHES 
~ILLIMETERS 
" 
NOTES, 
INCHES 
MILLIMETERS 
0'" 
~ 
7 
POINTED 
OR 
ROUNDED 
LEAD 
0'" 
"'" 


MAX. 
"'" 
MAX. 
"'" 
"AX 
"'" 
"AX 
1 
CONTROLLING 
DIMENSIONS' 
INCH 
TIPS 
ARE 
PREFERRED 
TO 
EASE 


A 
5.84 
eC 
000 
-- 
0.00 
5 
2. 
DIMENSIONING 
AND 
TOLERANCING 
INSERTION 
- 
.230 
-- 
PER 
ANSI 
Y14.5M-1982. 
8 
FOR 
AUTOMATIC 
INSERTION, 
ANY 
Al 
1< 
-- 
o 'A 
-- 
L 
.100 
- 
2.54 
3. 
D AND 
El 
DIMENSIONS 
INCLUDE 
RAiSED 
IRREGULARITY 
ON 
THE 
TOP 
A2 
140 
.1AO 


, '" 
4."7 
N 
14 
14 
6 
ALLOWANCE 
FOR 
GLASS 
OVERRUN 
SURFACE 
(STEP. 
MESA. 
ETC.) 


.01< 
no 
0' 
• 
O.5A 
9 
AND 
MENISCUS. 
AND 
LID 
TO 
SHALL 
BE 
SYMMETRICAL 
ABOUT 


b2 
070 
1.14 
1.78 
BASE 
MISMATCH. 
THE 
LATERAL AND 
LONGITUDINAL 
.045 
4 
E AND 
eA 
MEASURED 
WITH 
THE 
PACKAGE 
CENTERLINES. 
b3 
.035 
TYP 
0 .• 9 
TYP 
LEADS 
CONSTRAINED 
TO 
BE 
9 
bAND 
c 
DIMENSIONS 
INCLUDE 
c 
.008 
.015 
0.20 
0.38 
9 
PERPENDICULAR 
TO 
PLANE 
C. 
BOTH 
THE 
BASE 
MATERIAL 
AND 
0 
753 
767 
lQ.l 
1~.4 
3 
5. 
eB 
AND 
eC 
ARE 
MEASURED 
AT 
THE 
COATING 
DR 
PLATING 
ON 
THE 
01 
no< 
01' 
- 
THE 
LEAD 
TIPS 
WITH 
THE 
LEADS 
LEADS 


E 
'00 
'" 
' Ii? 
R ?Ii 
4 
UNCONSTRAINED. 
eC 
MUST 
BE 
10 
A VISUAL 
INDEX 
FEAtuRE 
MUST 
ZERO 
OR 
GREATER. 
BE 
LOCATED 
W1THIN THE 
CROSS- 
El 
.280 
?, 
"0 
3 
6. 
N 
IS 
THE 
MAXIMUM 
NUMBER 
OF 
HATCHED 
AREA 
e 
.100 
BASIC 
2.54 
BASIC 
TERMINAL 
POSITIONS. 
REV 
C 
eA 
.300 
BASIC 
7.62 
BASIC 
4 
PACKAGE 
NUMBER: 
ZZ'63 
NONE 
.B 
-- " 
-- 
I" 
.- 
JEOEC 
NUMBER' 


D 


INCHES 
~ILLIMETERS 
INCHES 
MILLIMETERS 
NOTES, 
S. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
m" 
MAX. 
MAX 
m" 
MAX 
MAX. 
1 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
A 
085 
.190 
2.16 
4.83 
a- 
15' 
a- 
15' 
PER 
ANSI 
Y14.5-1973. 
PLANE 
(A1 
= 
0). 
TERMINALS 
Al 
020 
.070 
O.SI 
1.78 
2. 
lEADS 
WITHIN 
.005 
IN. 
(0.'3mm) 
LEAD 
STANDOFFS 
ARE 
NOT 
REOUIRED. 
AND 
Bl 
MAY 
EOUAL 
B 
B 
.015 
023 
0.38 
058 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
Bl 
.038 
.060 
0.97 
1.52 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE 
C 
.008 
.012 
020 
0.30 
MATERIAL 
CONDITION 
AND 
UNIT 


D 
1.180 
1.220 
2997 
30.99 
INSTAllED. 
6 
El 
DOES 
NOT 
INClUDE 
PAPTICLES 
OF 
PACKING 
MATERIALS. 
E 
.595 
625 
1511 
15.88 
3. 
0 
APPLIES 
TO 
SPREAD 
LEADS 


El 
.5BO 
.610 
14.73 
15.49 
PRIOR 
TO 
INSTALLATION 
7 
CONTROLLING 
DII\AENSION: 
INCH 
el 
100 TYP 
2.54 
TYP 
4. 
N 
IS 
THE 
NUI\ABER 
OF 
TERMINAL 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
eA 
.600 
TYP. 
15.24 
TYP. 
POSITIONS. 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
L 
.125 
.175 
3.18 
4.45 
HATCHED 
AREA 


N 
Z4 
24 
01 
010 
0.25 
PACKAGE 
NUMBER: 
ZZ 165 
REv 


S 
.030 
065 
0.76 
1.65 
JEOEe 
NUMBER 
MO-038-AA 


BURR-BROWNe 
Burr-Brown Ie Data Book 
113131 


NOTES, 


1_ All 
DIMENSIONS 
ARE IN INCHES 


2. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI Y14.5M-1982. 


3. 
DIMENSIONS 
A. A 1, AND 
L ARE 
MEASURED 
WiTH THE 
PACKAGE SEATED 
IN JEOEC 
SEATING PlANE 
GAUGE C$-J 
4. 
O. 
01. 
AND 
£1 
DIJ.4[NSiON$ 
DO NOT 
INCLUDE 
MOLD 
flASH 
OR PROTRUSIONS. 


MOLD 
FLASH OR PROTRUSIONS 
SHALL 


NOT 
EXCEED 
010 
(O.25mm). 
5 
E AND 
eA MEASURED 
WITH THE LEADS 


CONSTRAINED TO BE 
PERPENDICULAR 
TO 
DATUM G8 
6. 
eB 
AND 
eC ARE MEASURED AT THE 
LEAD TIPS WITH THE LEADS 
UNCONSTRAINED. 


7. 
N 
1$ 
THE 
MAXIMUM 
OF 
TERMINAL 


POSITIONS. 


A 
A1 
015 


A2 
.125 


b 
014 
b2 
030 
008 


o 
1.150 


D1 
005 
E 
.600 
625 
E1 
.485 
.580 


e 
.100 
BASIC 
eA 
.600 
BASIC 
e8 
.700 
eC 
aoo I 
.060 


8. 
POINTED OR 
ROUNDED 
lEAD 
TIPS ARE 
PREFERRED 
TO EASE INSERTION. 
9 
b2 
MAXIMUM 
DIMENSION 
DOES 


NOT INCLUDE 
DAMBAR PROTRUSIONS 


DAMBAR 
PROTRUSIONS 
SHALL 
NOT 


EXCEED 
.0 I 0 
(0 25mm) 
10 
DISTANCE BETWEEN LEADS 
INCLUDING 
DAMBAR 
PROTRUSIONS 
TO BE 


005 
(0 
13mm) 
MINIMUM 
11 
A VISUAl 
INDEX 
fEATURE 
MUST 
BE 


LOCATED WiTHIN THE CROSS-HATCHED 
AREA 
12, 
fOR 
AUTOMATIC INSERTION, 
ANY 


RAISED 
IRREGULARITY ON THE TOP 
SURFACE 
(STEP, 
MESA, ETC.) 
$HALL 
BE SYMMETRICAL ABOUT THE 
LATERAL 
AND 
LONGITUDINAL 
PACKAGE 


C[NTERlIN[S 


PACKAGE 
NUMBER: 
ZZ 167 


JEDEC 
NUMBER 
M$ 
011 
AA 


6.35.3 
L 
-- 
0.38 
-- 
3 
N 


195 
318 
4.95 


.022 
0.36 
0.56 


.070 
0.76 
1.78 
9 


015 
0.20 
0,38 
1.29029.21 
32.77 
4 


013 
4 


15.24 
15,88 
5 
12.32 
14.73 
4 


2.54 
BASIC 
15.26 
BASIC 
5 
17.78 
6 


0.00 
1.52 
6 


Package 
Number 
167-1 
- 
24-Pln 
PI•• tic 
Double-Wide 
DIP 
- 


Ik A A A A 


0 
AA~I 


en 
CJ 
1 
z 


~ 


E1 


INDEX~ t 
1 


AREA 
a: 
C 


'uvvvv 
VV~ 
W 


1 
CJ 
b1 --j r-- 
rBASE PLANE 


ru,ul~' 


Ir==E~ 
c( 


lfU JU1tfl 
~J~1, 


~ 


~~Y0!::"k' 


0 
li ~ 1~1 
A1 L 
~ 
-0- 
I 


INCHES 
MilLIMETERS ~ 


INCHES 
MILLIMETERS r 


NOTES, 
9. 
b2 
MAXIMUM 
DIMENSION 
DOES 
~" 
"'IN. 
MAX 
"N. 
"AX. 
~" 
M," 
"AX 
•••IN, 
I MAX 
I. 
All 
DIMENSIONS 
ARE IN 
INCHES . 
NOT 
INCLUDE 
OAMBAR PROTRUSIONS 


A 
-- 
.250 
6.35 
3 
L 
.115 
.200 
2.92 I 5.08 
3 


2. 
DIMENSIONING 
AND 
rOLERANCING 
PER 
OAMBAR PROTRUSIONS 
SHALL 
NOT 
ANSI YI4.5M-1982. 
EXCEED 
010 
(0 25mm). 
A1 
.015 
-- 
0.38 
-- 
3 
N 
16 
16 
7 
3. 
DIMENSIONS 
A, A 1, AND 
L ARE 
10. 
DISTANCE 
BETWEEN LEADS 
INCLUDING 
A2 
.125 
.195 
3.18 
4.95 
MEASURED WITH THE PA(I<AGE 
SEATED 
DAMBAR PROTRUSIONS 
TO BE 
b 
.014 
.022 
0,36 
0.56 
IN JEOEC 
SEATING PLANE 
GAUGE GS-3 
.005 
(0.13mm) 
MINIMUM 
b2 
.030 
.070 
0.76 
1.78 
9 
4. 
D. 
D 1, AND 
E1 
DIMENSiONS 
DO NOT 
11, 
A VISUAL 
INDEX 
FEATURE MUST 8E 
INCLUDE 
MOLD 
FLASH OR 
PROTRUSIONS. 
, 
.008 
.015 
0.20 
0.38 
MOLD 
fLASH 
OR PROTRUSIONS 
SHALL 
LOCATED WITHIN THE CROSS-HATCHED 
AREA 
0 
1.150 
1,290 
29.21 
32.77 
4 
NOT EXCEED 
.010 
(O.25mm). 
12 
fOR 
AUTOMATIC INSERTION. 
ANY 
01 
005 - 
0.13 - 
4 
5. 
E AND 
eA MEASURED 
WiTH THE lEADS 
RAISED 
IRRECULARITY 
ON THE TOP 


£ 
600 
.625 
15.24 
15,88 
5 
CON$TRAlNfD 
TO BE 
PERPENDICULAR 
SURfACE 
(STEP. 
MESA. 
ETC,) 
SHALL 
El 
.485 
580 
12.32 
14.73 
4 
TO DATUM~ 
BE 
SY~~ETRICAL 
ABOUT 
THE LATERAL 
6 
eB 
AND 
eC ARE 
MEASuRED 
AT THE 
AND 
LONGITUDINAL 
PACKAGE 
CENTERUNES. 
, 
100 
BASIC 
2.54 
BASIC 
LEAD TIPS WITH THE LEADS 
UNCONSTRAINED. 


,A 
600 
BASIC 
15.26 
BASIC 
5 
7. 
N 
IS THE MAXIMUM 
Of 
TERMINAL 
POSITIONS. 
PACKAGE 
NUMBER: 
ZZ167-1 
I REV' 
C 
,8 
.700 
.778 
6 
8 
POINTED 
OR 
ROUNDED 
lEAD 
TIPS 
ARE 
JEDEC 
NUMBER 
lIAS 
011 
AA 


eC 
.000 
! .060 
0,00 
1.52 
6 
PREfERRED 
TO EASE INSERTION 
WITH 
THE 
EXCEPTION 
OF 
"N" 


BURR-'M- 
IElE$L 
Burr-Brown Ie Data Book 


Pack.ge 
Number 
1e7-2 
- 
24·Pln 
PI•• tlc 
Double-Wide 
DIP 


IkA8 


D 
8il 
8 
1 


El 
~s----... 
1 
'V''V' 
l;;f 
l;;f~ 


1 


ir==E~ 
b2 --j r-- rBASE 
PLANE 
¢ 


A 
I 
I 
I 
I 


W..JJl l It 
r 
J, JI 
"~~01,,~, 
~J~l 
A1 
~ 111 


FULL 
LEAD 
eC 
C 
4 
PL 


eB~ 
b 
IO$OI.olo(.25)@lcl 


INCHES 
MilliMETERS 
~ 


INCHES 
MilLIMETERS ~ 


NOTES, 
9. 
b2 
MAXIMUM 
DIMENSION 
DOES 
D'M 
MIN. 
MAX. 
l.lIN. ""'. 


D'M 
l.lIN. 
MAX. 
l.lIN. 
MAX. 
I. 
ALL 
DIMENSIONS 
ARE 
IN INCHES. 
NOT INCLUDE 
DAMBAR 
PROTRUSIONS. 
2 
DIMENSIONING 
AND 
TOLERANCING 
PER 
DAMBAR 
PROTRUSIONS 
SHALL 
NOT 
A 
-- 
.250 -- 
6.35 
3 
L 
.115 
.200 
2.92 
5.08 
3 
ANSI 
Y14.5M-1982. 
EXCEED 
.0lD 
(D.25mm). 


Al 
.D15 
-- 
0.38 
-- 
3 
N 
12 
12 
7 
3. 
DIMENSIONS 
A. 
11.1,AND 
L ARE 
10. 
DISTANCE 
BETWEEN 
lEADS 
INCLUDING 
A2 
.125 
.195 
3.18 
4.95 
MEASURED WITH THE 
PACKAGE 
SEATED 
OAMBAR 
PROTRUSIONS 
TO BE 


b 
.014 
.022 
0.36 
0.56 
IN JEDEC 
SEATING PLANE 
GAUGE GS-3 
005 
(O.13mm) 
MINIMUM. 


b2 
.030 
.070 
0.76 
1.78 
9 


4. 
D, 
01, 
AND 
El 
DIMENSIONS 
DO NOT 
11. 
A VISUAL 
INDEX 
FEATURE MUST 
BE 
INCLUDE 
1.40LO FLASH 
OR PROTRUSIONS 
lOCATED 
WITHIN THE 
CROSS-HATCHED 


C 
.008 
.015 
0.20 
0.38 
1.40LD FLASH 
OR PROTRUSIONS 
SHALL 
AREA 
D 
1.150 
1.290 
29.21 
32.77 
4 
NOT EXCEED 
.010 
(0.25mm). 
12. 
FOR AUTOMATIC INSERTION, 
ANY 


01 
.005 -- 
0.13 
-- 
4 
5. 
E AND 
ell. ARE MEASURED 
WITH 
RAISED IRREGULARITY ON THE 
TOP 


E 
.600 
.625 
15.24 
15.8B 
5 


THE 
LEADS CONSTRAINED 
TO BE 
SURFACE 
(STEP. 
MESA. 
ETC.) 
SHALL 
PERPENDICULAR 
TO DATUI.4 ~ 
. 
BE SYMMETRICAL ABOUT 
THE 
LATERAL 


E1 
.485 
.560 
12.32 
14.73 
4 
6. 
eB 
AND 
eC ARE 
MEASURED AT THE 
AND 
LONGITUDINAL 
PACKAGE 
e 
.100 
BASIC 
2.54 
6ASIC 
LEAD TIPS WITH THE LEADS 
UNCONSTRAINED . 
CENTERuNES 


eA 
.600 
BASIC 
15.26 
BASIC 
5 
7. 
N IS THE 
NUMBER 
OF 
TERMINAL POSITIONS. 
PACKAGE 
NUMBER; 
22167-2 
REv., 
A 


e6 
.700 
17.78 
6 
8 
POINTED OR ROUNDED 
LEAD 
TIPS ARE 
JEDEC 
NUt-.4BER; 
M$-011-AA 


eC 
.000 
.060 
0.00 
I 
1.52 
6 
PREFERRED 
TO EASE INSERTION. 
WITH 
THE 
EXCEPTiON 
OF" • N"' . 


Package 
Number 
187-3 
- 
24-Pln 
PI •• tlc 
Double-Wide 
DIP 
With 
Gull 
Wing 
Leads 


I~~~ 


0 
~il 
~ 
1 


El 


~~~~x~ 
1 


1 
tu"IZI010(25)@IClb--!tu"f--Jt) 


ir==E~ 
"~ 
.;rt{r' 
CLJ( 
r 
~ 
EG- 
lciJiJJ 


Ol-J~I 
, 
""7- 


L~eA~ 
--h::D~ 
SEATING 
PLANE 
Al 


INCHES 
MilLIMETERS ~ 


INCHES 
MilLIMETERS ~ 


NOTES, 


D'M 
hliN. 
MAX. 
hliN. 
MAX. 
~M 
hllN. 
MAX. 
MIN. 
MAX. 
1. 
ALL 
DIMENSIONS 
ARE 
IN 
INCHES. 
7. 
A 
VISUAL 
INDEX 
FEATURE 
t-.4UST BE 


A 
-- 
0<0 
-- 
." 


2. 
DIMENSIONING 
AND 
TOlERANCING 
PER 
lOCATED 
WITHIN 
THE 
CROSS-HATCHED 


ANSI 
Y14.5M-1982 
. 
AREA 
Al 
no< 
-- .." -- 
8. 
FOR 
AUTOMATIC 
INSERTION, 
ANY 
3. 
0, 
01. 
AND 
E 1 
DIMENSIONS 
00 
NOT 
A2 
.125 
.195 
3.16 
4.95 
INCLUDE 
MOLD 
FLASH 
OR 
PROTRUSIONS. 
RAISED 
IRREGULARITY 
ON 
THE 
TOP 
b 
.014 
022 
036 
0.56 
MOLD 
FLASH 
DR 
PROTRUSIONS 
SHALL 
SURFACE 
(STEP. 
MESA. 
Ere.) 
SHAll 


b2 
.030 
.070 
0.76 
1.76 
5 
NOT 
EXCEED 
.010 
(0.25mm). 
BE 
SYMMETRICAL 
ABOUT 
THE 
lATERAL 


C 
008 
.015 
0.20 
0.38 
4. 
N 
!S 
THE 
NUMBER 
OF 
TERMINAL 
AND 
LONGITUDINAL 
PACKAGE 


D 
1.150 
1.290 
2921 
32.77 
3 
POSITIONS. 
CENTERLINES. 


01 
nn, 
-- 
0.13 -- 
3 
5 
b2 
MAXIMUM 
DIMENSION 
DOES 
E 
.600 
625 
lS 24 
1588 
NOT 
INCLUDE 
OAMBAR 
PROTRUSIONS. 


E1 
.485 
.56D 
12.32 
14.73 
3 
DAMBAR 
PROTRUSIONS 
SHALL 
NOT 


e 
1DO BASIC 
2.54 
BASIC 
EXCEED 
.010 
(O.25mm). 


eA 
.690 
.730 
17.53 
18.54 
6. 
DISTANCE 
BETWEEN 
LEADS 
INCLUDING 


.04S 
.D57 
1.15 
1.4S 
DAMBAR 
PROTRUSIONS 
TO 
BE 


PACKAGE 
NUMBER: 
ZZ167-3 
REV.: 
005 
(0.13mm) 
MINIMUM. 
A 
N 
12 
12 
4 
JEOEC 
NUM6ER, 
NONE 


IUR!!-me 
Burr-Brown Ie Data BookEiS 


Package 
Number 
167·4 
• 
24-Pin 
Pla.tic 
.600 
Wide 
DIP 
With 
Gull 
Wing Le.de 


!g ~ ~ ~ ~ ~D~ 
~ 
~ 
~ 
~ ~I1 


E I 


~NR~~X-""'-" 
1 


1 
~ 
:1~D~5~~I~~~ 
J; 


Ir=E~ 
'~-+r' 
CLJ( 
r 
~ 
~ 


Dl ----Ii.:J01-- 
SEATING 
PLANE J - 
Al 


L~eA~ 


INCHES 
MilLIMETERS 1 


INCHES 
MilLIMETERS 1 


NOTES, 


DIM 


MIN 
MAX. 
M," 
MAX. 


DIM 
MIN 
MAX. 
MIN. 
MAX. 
1. ALL DIMENSIONS 
ARE IN INCHES. 
7. 
A VISUAL INDEX 
FEATURE MUST BE 
A 
-- 
.250 
6.35 
2. 
DIMENSIONING 
AND TOLERANCING PER 
LOCATED WITHIN THE CROSS-HATCHED 


AI 
.025 
-- 
0.635 
-- 
ANSI Y14.5M-1982. 
AREA 


A2 
.125 
.195 
3.18 
4.95 
3. 
D. 
01. 
AND E 1 DIMENSIONS 
FOR 
8. 
FOR AUTOMATIC INSERTION. 
ANY 


PLASTIC PACKAGES 00 
NOT INCLUDE 
RAISED IRREGULARITY ON THE TOP 
b 
.014 
.022 
0.36 
0.56 
MOLD fLASH 
OR PROTRUSIONS. 
MOLD 
SURfACE 
(STEP. 
MESA. ETC.) 
SHALL 
b2 
.030 
.070 
0.76 
1.78 
5 
fLASH 
OR PROTRUSIONS 
SHAlL 
BE SYMMETRICAL ABDUl 
THE 
LATERAL 
C 
nn. 
.nl 
O.?O 
D.'· 
NOT EXCEED 
.010 
(O.25mm). 
AND 
lONGITUDINAL 
PACKAGE 


D 
1.1'i( 
1.290 
29.21 
32.77 
3 
4. 
N IS THE 
NUt.ABER OF 
TERMINAL 
CENTERLINES. 
nn, 
013 
POSITIONS 
I 
- 
3 
5 
b2 
MAXIMUM 
DIt.AENSION DOES 
E 
.600 
.625 
15.24 
15.88 
NOT INCLUDE 
DAMBAR PROTRUSIONS. 


El 
485 
580 
12.32 
14.73 
3 
DAM BAR 
PROTRUSIONS 
SHAlL 
NOT 


e 
.IOn 
A<;;lr 
7.54 
BASI 
EXCEED 
.010 
(0.25mm) 
. 


eA 
.600 
.7 
0 
17.53 
18.54 
6. 
DISTANCE BETwEEN 
LEADS INCLUDING 


L 
.045 
.057 
115 
1.45 
DAMBAR PROTRUSIONS 
TO BE 
PACKAGE 
NUMBER: 
22167 
4 
REv 
A 


N 
24 
24 
4 


.005 
(0.1 3mm) 
MINIMUM. 


JEDEC 
NUMBER· 
NONE 


Package 
Number 
169 
- 
14~Lead. 
Ceramic 
Side 
Braze 
DIP, 
.300 
Wide 
- 


I"N 
D 
8"1 
en 


14 
CJ 
~~~:C::I 
:u 


z 


~a: 


1 
7 
C 
r 


w 
~r 


BI 
, ,n, 


CJ 


rJ~E~U~ 
JT 
H H H UiJ 


A 
~ 
H 
~"~1 


I 
I 


~~B~L 


0 
PLANE 
I 


S r-- 
~ 
-- 


el -- 
r=- eA 


INCHES 
MILLIMETERS ~ 


INCHES 
MILUMETERS 1 


NOTES, 


~M 
t.lIN. 
MAX. 
UIN. 
MAX. 
DIM 
MN. 
"AX 
MIN 
"AX 
5 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


I. 
DIMENSIONING 
AND 
TOLERANCING 
PlANE 
1$ 
COINCIDENT 
WITH 
THE 


A 
.105 
175 
7.67 
4.4 
0 
0' 
15' 
0' 
IS' 
3 
PER 
ANSI 
Y14.5-1973. 
PLANE 
(A I 
= 
0). 
TERMINALS 
Al 
000 
n" 
01'\4 
.n 
2. 
LEAOS 
WITHIN 
.005 
IN. 
(0.13mm) 
LEAD 
STANDOFFS 
ARE 
NOT 
B 
015 
D21 
038 
0.53 
5 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
REOUIRED. 
AND 
B 1 
MAY 
EOUAL 
B 


101 
O'R 
.060 
0.97 
1.5? 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 


C 
oaR 
017 
070 
0'0 
MATERIAL 
CONDITION 
AND 
UNIT 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


n 
•on 
.770 
17.53 
19.56 
INSTALLED 
. 
6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 


F 
.700 
.'75 
7 ..17 
R.76 
3. 
0< 
APPLIES 
TO 
SPREAD 
LEADS 
OF 
PACKING 
MATERIAlS. 


lEi 
7"0 
."0 
7 
7"7 
6 
PRIOR 
TO 
INSTALLATION. 
7 
CONTROLLING 
DIMENSION, 
INCH. 


el 
,nn 
TVP 
7" TVP 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
eA 
'00 
TYP 
767 
TYP 
POSITIONS. 
8. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


1" 
I 
n' 
,I.I 
4 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


N 
14 
14 
4 
HATCHED 
AREA. 


01 
.0101 
-- 
0.25 
-- 
PACKAGE 
NUMBER: 
22169 
REV., 
F 


5 
.030 
.095 
0.76 
2.41 
JEDEC 
NUMBER: 
MO 
36 
AB 


BURR-'~. 
I~Ei 
Burr-Brown Ie Data Book 


Package 
Number 
112 
• 
32-Lead 
Side 
Braze 
DIP, 
.900 
Wide 


I' 
D 
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,~2" 
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" 
" 
" 
" 
1 


ElJ 


INDEX 


1 
0 
0 
0 
16 
AREA 
8I ---j I-- 
t 
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~~E,,-qw 
mor~~ 
A 
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~ 
PLANE 


~~~ 
S 
- 
8--+-- 
L 
c- - 
-.,- 
Al 


INCHES 
!o4ILLIt.lETERS ~ 


INCHES 
MILlIt.l(TERS ~ 


NOTES, 


0'" 
MIN. ! MAX 
t.lIN. 
"AX 
0<" 
UIN. 
MAX 
"'N 
t.lAX. 
5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


A 
.1R6 
"1 
1. 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
.138 
4.7 
PER 
ANSI 
Y14.5-1982. 
PLANE(AI 
- 
0). 
TERMINALS 


AI 
.04D I .060 
107 
1.57 
2. 
LEADS 
WITHIN 
.005 
IN. 
(0 1.3mm) 
LEAD 
STANDOFFS 
ARE 
NOT 


8 
0161 
.020 
0.41 
051 
5 
REOUIRED, 
AND 
B 1 
MAY 
EOUAL 
B 


81 
.050 TYP. 
1.27 
TYP. 
I_ 
RADIUS or 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
AT 
GAUGE 
PlANE 
WITH 
MAXIMUM 
C 
.009 
.012 
D.23 
0.30 
MATERIAL 
CONDITION 
AND 
UNIT 
ABOVE 
THE 
SEATING/BASE 
PLANE . 


0 
1 "An 
1.620 
40.13 
41.15 
INSTALLED 
6. 
EI 
DOES 
NOT 
INCLUDE 
PARTICLES 


E 
.900 
.920 
22.86 
23.37 
3. 
0< 
APPLIES 
TO SPREAD 
LEADS 


OF 
PACKING 
MATERIALS. 
El 
"8' 
on, 
1??4RI??Q9 
6 
PRIOR 
TO 
INSTALLATION. 
7. 
CONTROLLING 
D!MENSION. 
INCH . 


• 
1 
.100 TYP. 
.,..•.•. 
4 
TYP . 
2 
4 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
~ 
onn 
lYp 
I ,,", 
lYO 
POSITIONS 
8 
A VISUAL 
INDEX 
FEATURE 
MUST 


1'_ 
.17 
'.1" 
44 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


N 
32 
32 
4 
HATCHED 
AREA. 


S 
030 
.065 
0.76 
1.65 
PACKAGE 
NUMBER; 
ZZ172 
1 REV.; 
8 


0 
rr 
"" 


n" 
"" 
JEDEC 
NUMBER: 
NONE 


Package 
Number 
172-4 
- 
32-Lead 
Side 
Braze 
DIP, 
.900 
Wide 


13~2" 
" 
" 


0 
'·71 


" 
" 
" 
" 
" 1 
E'J 
1 
0 
0 
0 
u 
v 
v 
u 
16 
INDEX 
r' t 


AREA 
81 ---j I- 


t:==E 
"I 


8ASE"-Uffiri 


~mor~A 
t.J 


PLANE 


SEATlNG~ 
PLANE 


S 
1--_ .1- 
B--jf-- 
-=BL 


INCHES 
t.lILL1M£TERS ~ 


INCHES 
t.lILlIt.4ETERS 
N 
NOTES· 


01" 
"'N 
U",X. 
t.lIN 
IlAAX. 
0'" 
"'N 
MAX. 
1oI1N. 
"AX 
~ 
5 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


A 
.138 
.'00 
3.51 
I 
4.8 
0 
(f 
15· 
D" 
IS" 
3 
1. 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 


PER 
ANSI 
Y14.5-19S2. 
PLANE 
(A 1 = 
0), 
TERMINALS 
Al 
.040 
.060 
1.02 I 152 
LEAD 
STANDOFFS 
ARE 
NOT 
8 
.016 
.020 
0.41 
I 0.51 
5 
2. 
LEADS 
WITHIN 
.005 
IN. 
(O.13mm) 
REOUIRED, 
AND 
81 
MAY 
EQUAL 
B 


81 
050 
TYP. 
1.27 
TYP. 
5 


RADIUS 
OF 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 


C 
023 
I 0.30 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE 
D09 
.012 
1MTERIAL 
CONDmON 
AN D UNIT 
0 
1.5Rf 
1.620 
40.13 
41.15 
INSTALLED. 
6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 


E 
.900 
.920 
2286 
23.37 
3. 
ex 
APPLIES 
TO 
SPREAD 
LEADS 
OF 
PACKING 
MATERIALS 
El 
.885 
9D5 22.48 
22.99 
6 
PRIOR 
TO 
INSTALLATION. 
7 
C.ONTROLLING 
DIMENSION: 
INCH 
e1 
,no we 
: """'4 
TVP 
7 


eA 
.900 TYP. 
2286 
TYP 
2 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
8. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
POSITIONS. 
.1?5 
.175 
3.18 I 4.45 
8£ 
LOCATED 
WITHIN 
THE 
CROSS~ 


N 
32 
32 
4 
HATCHED 
AREA. 


01 
.030 
0.76 I 
- 
PACKAGE 
NUMBER 
ZZ 172-4 
I REv. 
8 


<; 
.030 
.065 
0.76 
I 
1.65 
JEDEC 
NUMBER 
NONE 


BURR-B~. 
Burr-Brown Ie Data Book IE:lEI 


Package 
Number 
172-5 
- 
32-Lead 
Side 
Braze 
DIP, .900 
Wide 


If2 
o 
'I 
" " " 
" " 
" "'~ 
D 1 
I 


E'J 
, 
uuuuuuuuuu 
U 
,u6 
INDEX 
8' --.I I-- 
r' t 
"I 


AREA 
E 


8ASE ,,-WKIVl 


'HmrN~A 


PLANE 


SEATlNG~ 
PLANE 


S 
- 
e'l-- 
8 --jf-- 
==tf L 
~l:=:- 
C- 
r-- 
-- 


eA 


INCHES 
MILLIMETERS 
~ 


INCHES 
MILLIMETERS 
~ 


NOTES· 


O'M 


MIN. 
MAX. 
M'" 
....,. 
O'M 


M'" 
MAX. 
MIN. 
...., 
5. 
OUTliNES 
ON 
WHICH 
THE 
SEATING 
1. 
DIMENSIONING 
AND 
TOlERANCING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
A 
, 4<;1 
,a<; 
'"0 
I a" 
0 
O' 
15' 
O' 
15' 
3 
PER 
ANSI 
Y14.5-1982 
PLANE 
(A 1 
"'" 0). 
TERMINALS 
Al 
040 
I 
OfiO 
1M 
S? 


2 
LEADS 
WITHIN 
.005 
IN. 
(0.13mm) 
LEAD 
STANDOFFS 
ARE 
NOT 
.016 
020 
0.41 
0.51 
REOUIRED, 
AND 
B 1 
MAY 
EOUAl 
B 


1 
.050 
TYP. 
1.27 
TYP . 


RADIUS 
OF 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PlANE. 
nnal 
01 
0.,,10'0 
MATERIAL 
CONDITION 
AND 
UNIT 
"0011.610 
40.13141.15 
INSTAlLED. 
6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 


anol 
a?o 
77.8612' 
7 
3. 
0. 
APPLIES 
TO 
SPREAD 
LEADS 
OF 
PACKING 
MATERIALS. 


1 
RR' 
I 
gO, 
"4Rlng.6 
PRIOR 
TO 
INSTALLATION. 
7. 
CONTROLLING 
DIMENSION: 
INCH. 
el 
.100 
TYP. 
? 
"4 
TYP 
4. 
N 
IS THE 
NUMBER 
OF 
TERMINAL 
eA 
gOO 
T'fP 
>? An 
TYP 
B. 
A VISUAL 
INDEX 
FEATURE 
MUST 


POSITIONS 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
I 
'''' 
"" 
, 
'0 
4<; 


N 
32 
32 
4 
HATCHED 
AREA. 


101 
.0lD 
0.25 
- 
PACKAGE 
NUMBER 
ZZl72 
5 
REV.: 
8 
" 
3 
.06 
0.76 
1.65 
JEDEC 
NUMBER: 
NONE 


Package 
Number 
176 
- 
24-Lead 
Side 
Braze 
DIP, .600 
Wide 
- 


I" 


0 
,: I 


U) 
CJ 
2 
N 
4 
Z 


I 
IJ 


I 


~a:c 


'(uuuuu 
uuuu,u2 
W 


INDEX 
r't 


CJ 


AREA 
ofJ-, 


« 


BASE 
Bl -1 r--- 
~ 
~~1"¥mYW¥¥=tI 


0 


~ 
S 
r-- 
8 --jf-- 
L 


--el-- 
AI 
r=-eA 


INCHES 
MILLIMETERS 
" 
INCHES 
MILLIMETERS 
~ 


NOTES 
5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
O'M 
tollN. 
MAX. 
M'" 
MAX. 
r 
O'M 
M'" 
....,. 
M'" 
....,. 
PLANE 
IS 
COINCIDENT 
WITH 
THE 


A 
,. 
DI"ENSIONING 
AND 
TOLERANCING 
PLANE 
(A1 
= 
0). 
TER"'NALS 
085 
.190 
2.16 
483 
0 
O' 
15' 
O' 
15' 
3 
PER 
ANSI 
Y145-1973. 
LEAD 
STANDOFFS 
ARE 
NOT 
., 
020 
.070 
0.51 
1.78 
2. 
LEADS 
WITHIN 
.005 
IN. 
(D.1Jmm) 
REOUIRED. 
AND 
B 1 
MAY 
EOUAL 
B 
8 
015 
023 
0.38 
0.58 
5 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
81 
038 
.060 
097 
152 
5 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


C 
008 
.012 
020 
0.30 
MATERIAL 
CONDITION 
AND 
UNIT 
6. 
El 
DOES 
NOT 
INCLUDE 
PARTICLES 
0 
1.238 
1.262 
31.45 
32 OS 
INSTALLED. 
OF 
PACKING 
MATERIALS 
E 
.595 
.625 
15.11 
15.88 
3 
ex 
APPLIES 
TO 
SPREAD 
LEADS 
7 
CONTROLLING 
DIMENSION: 
INCH. 
El 
.580 
.610 
14.73 
1549 
6 
PRIOR 
TO 
INSTALLATION. 
~ ~~~~ 


z.:;.LliP 
2 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
8 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
eA 
15.24 
TYP. 
2 
POSITIONS. 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


L 
. 125 I 
.175 
3.18 
4.45 
HATCHED 
AREA . 


N 
24 
24 
4 
PACKAGE 
NUMBER: 
ZZ176 
I REV' 
0 
01 
010 
-- 
0.25 
-- 
JEOEC 
NUMBER, 
MO 
038 
AA 


S 
.060 
.090 
1.52 
2.29 
WITH 
THE 
EXCEPTION 
OF 
DIM. 
D, S. 


BURft-BRg_ 
IElEL 
Burr-Brown Ie Data Book 


Pack_ge 
Number 
178 
- 
24·Lead 
sOle. 
.450 
Wide 


I'~~~~~~"~ 


E 
H 


INDEX 
~~~~~~~~~~IJJ 
AREA 
1 
12 


BASE 
( 
~ 
j 
)~ 
UU~~UUUUUUuJ 
A 
~~~~0- U 
PLANE 
e ----1 I-- 
---H- 8 
---. 
---J 
~L 


INCHES 
MILLIMETERS 
N 
INCHES 
MILLIMETERS ~ 


NOTES: 


D'" 
l.AIN. 
l.AAX. 
"'N 
"-"'. ~ D'" 
l.AIN. 
"AX. 
l.AIN. "-"'. 


A 
2.50 
1 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
- 
.098 - 
.010"' (025mm) 
@ 
MMC 
AT 
8 
.012 
.020 
0.30 
0.50 
SEATING 
PLANE. 
0 
.614 
.630 
15.60 
16.00 
2, 
PIN 
NUMBERS 
SHOWN 
FOR 
E 
J46 
.J62 
8.80 
920 
REFERENCE 
ONLY 
NUMBERS 
MAY 


e 
046 
054 
1.17 
1.37 
NOT 
BE 
MARKED 
ON 
PACkAGE. 


H 
.453 
.~76 
11.50 
12.10 


L 
.031 
047 
0.80 
120 
J, 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 


N 
24 
24 
4 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


4. 
N 
1$ 
THE 
NUMBER 
OF 
TERMINAL 


POSITIONS. 


PACKAGE 
NUMBER: 
22178 
REV.: 
B 
JEDEC 
NUMBER: 
NONE 


b2 --I r-- 
A2 


8ASE" 
I 
I I 
\~ 


",;;;'I-~~~-Vnuu~~t 
! 


1/2 
LEAD 
L 
IT] 
f 


4 
PL 
b3 
4 
PL 
b 
IffiIOl0(25)@lcl 


ir=E~ 
A 
f-r~ 
ec---J~~~c 


~e8~ 


D'" 
INCHES 
MILLIMETERS 


"'N 
"AX. 
"'N 
'""'. 
A 
-- 
21 
-- 
5 JJ 
Al 
015 
0, 8 
A2 
.115 
.1.' 
I 7.97 
4.95 
b 
.014 
.022 
0,J6 
0.S6 
b2 
.045 
.070 
1.14 
1.78 
bJ 
.0JO 
045 
0.76 
1.14 
c 
.008 
.014 
0.20 
0.36 
0 
,735 
.775 
18.67 
21.34 


01 
.005 
- 
013 
- 


E 
.JOO 
.J25 
7.62 
t:L26 
E1 
.240 
.280 
6.10 
7.11 


e 
,00 
A<::'Ir. 
? ""4 "",,0 
eA 
.'0° 
ASI(" 
7,63 
:AC:::W 


eB 
- 
.430 -- 
10.92 


C.26 


~ 


INCHES 
MILLIMETERS 
N 
D'" 
"'N 
'""'. 
MIN. 
'"'" 
~ 
J 
eC 
,000 
060 
0.00 
1.52 
6 
J 
L 
.115 
150 
2,92 
3.81 
3 


N 
16 
16 
7 


9 
9 


4 
4 
5 
4 


5 
6 


NOTES: 


1 
ALL 
DIMENSIONS 
ARE IN 
INCHES. 
2. 
DIMENSIONING 
AND 
TOLERANCING PER 
ANSI 
Y14.5M-1982. 


J. 
DIMENSIONS 
A. A I, 
AND 
L ARE 
MEASURED 
WITH THE PACKAGE 
SEATED 
IN JEDEC 
SEATING PLANE 
GAUGE GS-J. 


4. 
O. 
01. 
AND 
£1 
DIMENSIONS 
DO NOT 
INCLUDE 
MOLD FlASH 
OR PROTRUSIONS. 


MOLD 
FLASH OR PROTRUSIONS 
SHALL 
NOT EXCEED 
.010 
(0.25mm). 
5. 
E AND 
eA 
MEASURED 
WITH THE 
LEADS 


CONSTRAINED 
TO BE 
PERPENOICULAA: 


TO DATU~~. 


6. 
eB 
AND 
eC ARE 
MEASURED AT THE 
LEAD TIPS 
WITH THE LEADS 


UNCONSTRAINED. 


7 
N IS THE t.4AXIt.4Ut.4OF TERt.4INAL 
POSmONS 


8. 
POINTEQ OR ROUNDED 
LEAD TIPS 
ARE 
PREFERRED 
TO EASE 
INSERTION. 
9. 
b2 
AND 
bJ 
MAXIt.4Ut.4 DIMENSIONS 
DO 


NOT INCLUDE 
DAt.4BAR PROTRUSIONS 
DAMBAR PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.010 
(0.25mm). 
10. 
DISTANCE 
BETWEEN LEADS 
INCLUDING 


DAt.4BAR PROTRUSIONS 
TO BE 
005 
(0.1 Jmm) 
MINIMUM. 
11. 
A VISUAL 
INDEx 
FEATURE MUST 
BE 
LOCATED WITHIN THE 
CROSS-HATCHED 
AREA. 


12. 
fOR 
AUTOMATIC INSERTION. 
ANY 


RAISED IRREGUlARITY 
ON THE TOP 
SURFACE 
(STEP, 
MESA. 
ETC.) 
SHALL 
BE 
SYMMETRICAL ABOUT 
THE 
LATERAL 


AND 
LONGITuDINAL 
PACKAGE 
CENTERLINES. 


PACKAGE 
NUt..4BER: 
ZZ 180 
REV.: 
F 


JEDEC 
NUMBER: 
MS 
001 
BB 


Burr-Brown Ie Data Book rear 


Package 
Number 
181 - 
20-Pln 
PLCC 


~O(SO)~ 
CO: :S~::1 


""'U 


IDENTIFIER 


~ 


L 
-----. 
r- 
--1 
t~SEATiNG 
b 
PLANE 
Al 


e 
E 


INCHES 
I.lILLI~ETERS 
1 


INCHES 
MILLIt,lETERS 
1 


NOTES; 


0'" 
0'" 
-- 


"" 
"" 
"'N 
"". 
"'N 
"". 
MIN. "" 
A 
.165 
180 
4.19 
4.57 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
Al 
.020 
0.51 
~E~~;N&O~C.n;:.E)R 
@ 
MMC AT 
A3 
100 
110 
254 
2.79 
b 
013 
021 
033 
0.53 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
REFERENCE ONLY 
NUMBERS 
MAY 
b2 
.026 
032 
066 
0.81 
NOT BE MARKEDON PACKAGE 
0 
.385 
.395 
9.78 
10.03 
01 
350 
.356 
889 
9.04 
3 
N 
IS 
THE 
MAXII'.4UM 
or 


E 
.305 
.325 
775 
926 
TERMINAL 
POSITIONS 


e 
050 
BASIC 
1.27 
BAStC 


N 
20 
"0 
3 
I 
I 
REV.: 
B 
I 
PACKAGE 
NUMBER: 
ZZ181 


I 
JEDEC 
NUMBER: 
UNKNOWN 


package 
Number 
182 
- 
8-Lead 
SOIC 
r:"~ 
~q 


8 
5 


~1 
"""'"""""'''>1 
LJ d 


'~~g 
~ 
t 
DETAIL" 
1<' 


1 
4 


~ 


r- h 
l 
45' 
~-- 


rc~~E~UJiJiJ 
-C- 
A 
CLfj 
i 
,/: 
Q,', 


~~~~G~ 
~ 
'- 
~ 
f 
T 
\, _-~SEE 
III :JLs'C'004('O)' 
DETAIL 
.,A" 


1"$1.010 (.25)@IcHNIB®1 


INCHES 
t,lILLI~ETERS 
N 
INCHES 
~ILLII.lETERS 
N 
NOTES 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 
0'" 
~ 0'" 
~ -- 
LOCATED 
WITHIN 
THE 
CROSS- 


"'N 
W\X. 
I,IIN. 
W\X. 
MIN. 
W\X 
t.4IN. 
W\X. 
1 
DIMENSIONING 
AND 
TOLERANCING 
HATCHED 
AREA 
A 
.0532 
.0688 
1.35 
1.75 
PER 
ANSI 
Y14SM-1982 
5. 
L 
1$ THE 
LENGTH 
OF 
TERMINAl 
Al 
.004 
0098 
0.10 
0.23 
2 
DIMENSION 
D 
DOES 
NOT 
INCLUDE 
FOR 
SOLDERING 
TO 
A SUBSTRATE 
S 
013 
.020 
0.33 
0.51 
7 
1'.40LO FLASH, 
PROTRUSIONS 
OR 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
C .0075 
.0098 
0.20 
0.25 
GATE 
BURRS. 
MOLD 
FLASH, 
POSITIONS. 


4.80 
4.98 
PROTRUSIONS 
AND 
GATE 
BURRS 
7 
THE 
LEAD 
WIOTH 
8. 
AS 
° 
.189 
1968 
2 
SHALL 
NOT 
EXCEED 
.006 
IN. 
E 
.1497 
.1574 
3.80 
4.00 
3 
(0.15 
mm) 
PER 
SIDE. 


MEASURED 
014 
IN 
(0.36 
mm) 
OR 
GREATER 
ABOVE 
THE 
SEATING 
e 
.050 
BASIC 
1.27 
BASIC 
3. 
DIMENSION 
E 
ODES 
NOT 
INCLUDE 
PLANE. 
SHALL 
NOT 
EXCEED 
A 
H 
.2284 
.244 
5.80 
620 
INTER-LEAD 
FLASH 
OR 
MAXIMUM 
VALUE 
OF 
.024 
IN. 
h 
00990196 
0.25 
0.50 
4 
PROTRUSIONS. 
INTER-lEAD 
FLASH 
(0.61 
mm). 
L 
0'6 
050 
041 
1.27 
5 
AND 
PROTRUSIONS 
SHALL 
NOT 
8. 
LEAO 
TO 
LEAD 
COPLANARJTY 
N 
8 
8 
6 
ExCEED 
.010 
IN. 
(0.25 
mm) 
SHALL 
BE 
lESS 
THAN 
004 
IN 
PER 
SIDE. 
(0.10 
mm) 
FROM 
SEATING 
PLANE 
<X 
a 
8' 
cr 
8' 
4. 
THE 
CHAt.4FER 
ON 
THE 
BODY 
IS 


OPTIONAl. 
IF 
IT IS 
NOT 
PRESENT, 
PACKAGE 
NUMBER: 
ZZ182 
REv .. 
H 
JEDEC 
NUMBER; 
MS 
012 
AA 


BU""-'~. 
IElEf 
Burr-Brown Ie Data Book 


II 


Package 
Number 
206 
• 
40-Lead 
Side 
Braze 
DIP, 
.600 
Wide, 
ISO 
Package 


14~ 


D 
;'\ 
to 
Oil 


1 
2D 


INDEX 
AREA 
8'--j r 
t::= E:=j 


~~~E~ 
• 
HI 
.1ffi:f.tQ 


SEATINJ J 


PLANE 


S 
- 


01- 


INCHES 
I,lllllMETERS 
N 
INCHES 
MilLIMETERS 1 


NOTES, 


0'" 
"'N 
MAX. 
MIN. 
MAX. 
1 
01" 
lAIN. 
MAX. 
"'N 
....,. 
1. 
DIMENSIONING 
AND 
TOLERANCING 
LEAD 
STANDOFFS 
ARE 
NOT 


A 
.085 
'DO 
'.16 
4 ..A.3 
PER 
ANSI 
Y14.5-1982 
REOUIRED. 
AND 
a1 
MAY 
EOUAL 
B 


AI 
.020 
.070 
051 
1.78 
2 
LEADS 
WITHIN 
.005 
IN. 
(0,1 Jmm) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 


8 
.015 
.023 
0.38 
0.58 
5 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
ABOVE 
THE 
SEATING/BASE 
PLANE 


8' 
038 
060 
0.97 
1,52 
5 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
6 
E1 
DOES 
NOT 
INCLUDE 
PARTICLES 


C 
008 
0'2 
0.20 
030 
MATERIAL 
CONDITION 
AND 
UNIT 
OF 
PACKING 
MATERIALS. 


D 
1.980 
2.030 
50.29 
51.56 
INSTALLED. 
7 
CONTROLLING 
DIMENSION: 
INCH 


E 
595 
.625 
15.11 
15.88 
3 
ex 
APPLIES 
TO 
SPREAD 
LEADS 


El 
S8D 
610 
14.73 
15.49 
6 
PRIOR 
TO 
INSTALLATION. 
8. 
A VISUAL 
INDEX 
FEATURE 
MUST 


01 
,no ~o 
o <. 
~o 
2 
4 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA. 
oA 
600 
TYP 
15. 
4 
TYP 
2 
POSITIONS 


.125 
.175 
3.18 
4.4'" 
5 
OuTLINES 
ON 
WHICH 
THE 
SEATING 
N 
'6 
'6 
4 
PLANE 
15 COINCIDENT 
WITH 
THE 
PACKAGE 
NUMBER: 
ZZ206 
REV. 
C 


S 
.030 
.065 
0.76 
1.65 
PLANE 
(A 1 
'= 
0), 
TERMINALS 
.JEOEC 
NUMBER· 
MO-03B-AC 


Q 
0- 
'5' 
0- 
15· 
3 
WITH 
THE 
EXCEPTION 
OF 
~N" 


D 


INDEX::: 
~r 


a1 
~~~I~:'-=l'~ 
fiJO- 
~ 
PLANE 
~ 
J 


S 
- - 
ell-- 


INCHES 
MILLIMETERS 
Y 
INCHES 
MILLIMETERS 1 


NOTES. 
5 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


0'" 
"'N 
""" 
WIN. 
MAX. 
0'" 
"ON 
MAX. 
WIN. 
MAX. 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
1. 
DIMENSIONING 
AND 
TOlERANC1NG 
A 
.085 
'90 
2.16 
4.83 
Q 
o· 
15' 
0- 
15' 
3 
PER 
ANSI 
Y145-1973. 
PLANE 
(AI 
~ 
D), 
TERMINALS 


Al 
.020 
.070 
0.51 
1.78 
LEADS 
WITHIN 
.005 
IN. 
(O.13mm) 
LEAD 
STANDOFFS 
ARE 
NOT 
2. 
REOUIRED, 
AND 
B1 
MAY 
EQUAL 
8 
8 
.015 
.023 
0.38 
0.58 
5 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
81 
.038 
060 
0.97 
1.52 
5 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


C 
008 
012 
020 
030 
MATERIAL 
CONDITION 
AND 
UNIT 


0 
1.180 
1.220 
29.97 
30.99 
INSTALLED 
6. 
El 
DOES 
NOT 
INCLUDE 
PARTICLES 
OF 
PACKING 
MATERIALS. 
E 
595 
.625 
15.11 
15.88 
3. 
C> 
APPLIES 
TO 
SPREAD 
LEADS 
El 
580 
.610 
1473 
15,49 
6 
PRIOR 
TO 
INSTALLATION 
7. 
CONTROLLING 
DIMENSION' 
INCH 


el 
,nc 
"'0 
0 
~o 
2 
4. 
N 
'S 
THE 
NUMBER 
OF 
TERMINAL 
8. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
eA 
.600 
TYP 
15.24 
TYP. 
2 
POSITIONS. 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
1751 
.17 
. 18 
4.45 
HATCHED 
AREA . 


N 
16 
16 
4 
PACKAGE 
NUMBER: 
22208 
REV· 
C 


01 
010 I -- 
0.25 
-- 
JEDEC 
NUMBER: 
MO-038-AA 
S 
.OJO 
.065 
0.76 
1.65 
WITH 
THE 
EXCEPTION 
OF 
"N~ 


BURR-BROWNe 


Burr-Brown IeData Book IElElI 


~71I 


E1J 


INDEX 


AREA 
~ 
BASE 
~~~~I~GJ 
PLANE 


S q 
~el 
O<--J~ 
-~C 


_eA_ 


DI~ 
1.41~~C~£~AX 
~~lIl.4£~::' 
~ 
DIM 
MI~NCHE~AX. 


A 
"OT 
7"7 
Q 40 


At 
.0401 
ln7 
1.'1? 


8 
.016 [ 
.020 
0.41 
0.51 


1 
.040 
TYP 
1,02 
TYP. 
e 
nnol.nl 
0,,1 
n,n 
n 1~_630 
40.39 
41.40 


E 
.895 
.925 
22.73 
23.49 


E1 
"7' 
eliDa 
TYP, 


eA 
ant"! rYO 


17' 
IAn 


N 
16 
5 
.044 
056 


Q< 
O· 
15" 


I 


N NOTES: 


1 
DIMENSIONING 
AND 
TOLERANClNG 


PER 
ANSI 
Y14.5-1982 


2. 
LEADS 
WITHIN 
.005 
IN 
(O.13mm) 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
AT GAUGE 
PLANE 
WITH 
MAXIMUM 


MATERIAL 
CONDITION 
AND 
UNIT 
INSTALLED. 


3. 
0' 
APPLIES 
TO SPREAD 
LEADS 
PRIOR 
TO 
INSTALLATION. 


4. 
N 
1$ THE 
NUMBER 
OF 
TERMINAL 


POSITIONS. 
2.54 
TYP. 
?? Af, 
TYP 


3.1814.57 


16 
1.12 
1.42 


O' 
15' 


~D~ 
1'0 0 DIg 
1 
14iID1D{25l@lB@I 


~ 


~,~§uuuu;l~ 
SEATlNG- 
+ 
+ 


PLANE 
0 JL 
~ 


e 
B 
101.oD4(.1011 


1%l.Dlo 
(.251@lcIA@lB®1 


5 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
PLANE 
1$ COINCIDENT 
WITH 
THE 


PLANE 
(At 
:z: 
0), 
TERMINALS 


LEAD 
STANDOFFS 
ARE 
NOT 
REOUIRED, 
AND 
B 1 
MAY 
EOUAL 
8 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
ABOVE 
THE 
SEATING/BASE 
PLANE 


6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 
OF 
PACKING 
•.••ATERIALS. 


7. 
CONTROLLING 
DIMENSION. 
INCH. 


8 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA 


INCHES 
MILLIMETERS . 
INCHES 
MILLIMETERS 
DO" 
Y 
0'" 
",. 
""'. 
""'. 
A 
.0926 
.1043 
2.35 
2.65 


Al 
.004 
.0118 
0.10 
0.30 


B 
.013 
.020 
D.33 
0.51 
7 


C 
.0091 
0125 
D.23 
032 


D 
.3977 
4133 
10.10 
10.50 


E 
.2914 
.2992 
7.40 
7.60 


D50 
BASIC 
1.27 
BASIC 


.394 
.419 
10.00 
10.65 
0'0 
029 
0.25 
0.75 
4 


L 
.016 
D50 
0.40 
1.27 


N 
16 
16 


(J 
8· 
(J 
" 


NOTES, 


1. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y'4.5M-'982 


2. 
DIMENSION 
D 
DOES 
NOT 
INCLUDE 


MOLD 
FLASH. 
PROTRUSIONS 
OR 


GATE 
BURRS. 
MOLD 
FLASH, 
PROTRUSIONS 
AND 
GATE 
BURRS 
SHALL 
NOT 
EXCEED 
.006 
IN 


(0.15 
mm) 
PER 
SIDE. 


3. 
DIMENSION 
E 
DOES 
NOT 
INCLUDE 


INTER-LEAD 
FLASH 
OR 
PROTRUSIONS. 
INTER-LEAD 
FLASH 
AND 
PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.0' 
0 
IN. 
(0.25 
mm) 
PER 
SIDE. 


4. 
THE 
CHAMFER 
ON 
THE 
BODY 
IS 


OPTIONAL. 
IF 
IT 
IS 
NOT 
PRESENT. 


BURR-Sm- 
'ElE$L 
Burr-Brown Ie Data Book 


A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 


LOCATED 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA 


5. 
L 
IS 
THE 
LENGTH 
OF 
TERMINAL 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE 


6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


POSITIONS 


7. 
THE 
LEAO 
WIDTH 
8, 
AS 


MEASURED 
.014 
IN. 
(036 
mm) 
OR 
GREATER 
ABOVE 
THE 
SEATING 
PLANE. 
SHALL 
NOT 
EXCEED 
A 
MAXIMUM 


VALUE 
OF 
.024 
IN. 
(0.61 
mm). 
B. 
LEAD 
TO 
LEAD 
COPLANARITY 
SHALL 
BE 
LESS 
THAN 
.004 
IN. 
(0.' 
0 
mm) 
FROM 
SEATING 
PLANE. 


PACKAGE 
NUMBER; 
ZZ211 
REV.: 


JEDEC 
NUMBER, 
MS-013-M 


Package Number 212 - 32-Lead 


t3~ 


A 
124 
.166 
Al 
.040 
.060 
8 
.016 
.020 
81 
.045 
.055 


C 
.009 
.012 
D 
1.584 
1.616 


E 
900 
.920 


E' 
.885 
.905 
el 
.100 
TYP. 


eA 
.900 
TYP. 


L 
.125 
.180 
N 
32 
S 
.030 
.065 
0' 
1!';' 


o 
.1 


0 


------"1 


E' 


INDEX 
~ 
J 


AREA 
"', 
v 
v 
v 
v 
v 
v 
v 
v 
v 
'6 


BASE~' 
t 
;~~I~~J 
=g:J A 
PLANE 


S 
B ---U-- 
A1 
L 
" 


MilliMETERS 
a 
DIM 
INCHES 
MillIMETERS 
Q 
NOTES: 


MIN. 
MAX 
t 
r.lIN 
MAX 
MIN 
MAX 
t 
1. 
DIMENSIONING 
AND 
TOLERANCINC 
PER 
ANSI 
YI4.5-1982 


2. 
LEADS 
WITHIN 
.005 
IN. 
(0.13mm) 


RADIUS 
OF 
TRUE 
POSITION 
(TP) 


AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
MATERIAL 
CONDITION 
AND 
UNIT 


INSTALLED. 


3.15 
4.22 


1.02 
1.52 


0.41 
0.51 
5 
1.14 
1.40 
5 


0.23 
0.30 
40.23 
41.05 


22.86 
2337 


22 48 
22.99 
6 


2.54 
TYP. 
2 
22.86 
TYP. 
2 
3.18 
4.57 


32 
0.76 
1.65 


0" 
15" 


3. 
0; 
APPLIES 
TO SPREAD 
LEADS 
PRIOR 
TO 
INSTALLATION. 


4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
POSITIONS 


DIM 
INCHES 
MilLIMETERS 
~ 
DIM 


MIN. 
MA.X. 
MIN. 
MAX. 
t 


A 
.nR 
.1gn 
'J.16 
4.R"l; 
0< 


A1 
.020 
.070 
n "11 
1.7R 


R 
.015 
023 
0.38 
0.58 
5 


B' 
.038 
.060 
0.97 
1.52 


C 
.OOR 
.01' 
o.?n 
0.30 


n 
1 ORO 2.030 
50.29 
51.56 
E 
.595 
.625 
15.11 
15.88 
El 
. 
8n 
.61n 
14.7 
1 
.40 
6 
e1 
1nn 
TYP 
., 
4 
TYP 
2 
eA 
Finn TYi= 
1c-, 
TVP 


P'"' 
17'"' 
"l; lR 
4.4'"' 
N 
40 
40 
4 
01 
.010 
-- 
0.25 
-- 
S 


INDEx 
AREA 
r 01 


BASE 
B' 
~ r- 
, 
t 


PLANE~~~[l-j_A 
~~~~Gll~~ l ~~~~~~~~~~~~~~~f=IT 


S---1 - 
B ---H-- 
~ 
L 
___"f-- 
A' 


INCH[S 


MIN. 
MA.X. 


0" 
15" 


a 
NOTES: 


t 
1 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y14.5-1973. 


2. 
LEADS 
WITHIN 
.005 
IN 
(0.13mm) 


RADIUS 
OF 
TRUE 
POSITION 
(TP) 


AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
MATERIAL 
CONDITION 
AND 
UNIT 
INSTALLED 


3. 
0< 
APPLIES 
TO 
SPREAD 
LEADS 
PRIOR 
TO 
INSTALLATION. 


4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
POSITIONS. 


MllLlIlA(T[RS 


MIN 
MAX 


0" 
15" 


5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
PLANE 
(A' 
= 
0), 
TER~INALS 
LEAD 
STANDOFFS 
ARE 
NOT 
REOUIRED, 
AND 
B' 
~AY 
EQUAL 
B 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 
OF 
PACKING 
MATERIALS. 


7. 
CONTROLLING 
DIMENSION' 
INCH. 


8. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA. 


5 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


PLANE 
IS 
COINCIDENT 
WITH 
THE 
PLANE 
(A' 
= 
0), 
TER~INALS 
LEAD 
STANDOFFS 
ARE 
NOT 


REOUIRED, 
AND 
B 1 
~AY 
EOUAL 
B 


ALONG 
ANY 
PART 
OF 
THE 
LEAD 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


6, 
E1 
DOES 
NOT 
INCLUDE 
PARTICLES 
OF 
PACt\ING 
~ATERIALS. 


7. 
CONTROLLING 
DI~ENSION: 
INCH, 


8. 
A 
VISUAL 
INDEX 
FEATURE 
~UST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


PACKAGE 
NUMBER: 
ZZ214 
REV.: 
C 


JEOEC 
NUMBER: 
MO 
038-AC 


Burr-Brown Ie Data Book r~i$ijr 


D'" 


INCHES 
MILlI~ETERS 


MAX. 


A 


A1 
015 
A2 
1 
b 
.014 
.022 
0.36 
0.56 


b2 
.030 
.070 
0.76 
1.78 
9 


.00 
1 
0 
0.3 
0 
1.565 
35.05 
39 75 


01 
0.13 
-- 


E 
1 
4 
1 
E1 
.485 
.580 
12.32 
14.73 
4 


eA 
IC 
15.26 
BASIC 
eB 
.700 
17.78 


eC 
. 60 
000 
1,52 


MIN. 
MAX 


.115 
.2002.925.08 


28 
28 


NOTES· 


1. ALL DIMENSIONS ARE IN INCHES 
2. 
DIMENSIONING 
AND TOLERANCING 
PER 
ANSI 'l'14.5M-1982. 
3. 
DIMENSIONS A, AI, 
AND L ARE 
MEASURED 
WITH THE 
PACKAGE SEATED 
IN 
JEDEC 
SEATING PLANE 
GAUGE GS-J. 
4. 
D. D1, 
AND [1 
DIMENSIONS DO NOT 
INCLUDE 
MOLD 
f"LASH OR PROTRUSIONS. 
MOLD FLASH 
OR PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.010 
(O.25mm). 


5 
E AND 
eA MEASURED WITH THE lEADS 
CONSTRAINED TO BE PERPENDICULAR 
TO OATUM~ 
6. 
eB 
AND 
eC ARE 
MEASURED AT THE 
LEAD TIPS WITH THE LEADS 


UNCONSTRAINED 
7. 
N 1$ THE MAXIMUM Of 
TERMINAL 
POSITIONS. 


8. 
POINTED 
DR 
ROUNDED 
LEAD TIPS ARE 
PREFERRED 
TO EASE INSERTION 
9. 
b2 
MAXIMUM 
DIMENSION 
DOES 
NOT INCLUDE 
DAMBAR PROTRUSIONS. 


QAMBAR PROTRUSIONS 
SHALL 
NOT 


EXCEED 
.010 
(0.25mm) 
10. 
DISTANCE 
BETWEEN LEADS 
INCLUDING 
DAMBAR 
PROTRUSIONS 
TO BE 


.005 
(0.13mm) 
MINIMUM 
'I 
A VISUAL 
INDEX 
FEATURE MUST BE 
LOCATED WITHIN THE CROSS-HATCHED 
AREA 
12. 
FOR AUTOMATIC INSERTION. 
ANY 


RAISED IRREGULARITY ON 
THE TOP 
SURFACE 
(STEP. 
MESA. 
ETC.) 
SHAlL 
BE SYMMETRICAL ABOuT 
THE LATERAL 
AND 
LONGITUDINAL 
PACKAGE CENT£RliNES. 


PACKAGE 
NUMBER. 
ZZ215 
REV. 
K 
JEOEC 
NUMBER: 
MS-Oll-AB 


~" 


INCHES 
MilLIMETERS 
INCHES 
MILliMETERS 
NOTES, 
8. 
POINTED 
OR 
ROUNDED 
LEAD TIPS ARE 


D'" 
MA.X. 
1_ ALL 
DIMENSIONS 
ARE IN 
INCHES 
PREF"ERRED TO EASE INSERTION. 


A 
.250 
6.35 
.115 
.200 
2.92 
5.08 
2. 
DIMENSIONING 
AND 
TOLERA.NCING PER 
9. 
b2 
MAXIMUM 
DIMENSION 
DOES 


ANSI 
Y14.5M-1982 
NOT INCLUDE 
DAMBAR 
PROTRUSIONS 
A1 
.015 
0.38 
16 
16 
3. 
DIMENSIONS 
A. A 1. AND 
l 
ARE 
DAMBAR 
PROTRUSIONS 
SHAll 
NOT 
A2 
. 125 
.195 
3.18 
4.95 
MEASURED 
WITH THE PACKAGE SEATED 
EXCEED 
.010 
(0.25mm) 
. 


b 
.014 
.022 
0.36 
0.56 
IN JEDEC 
SEATING PlANE 
GAUGE GS-3 
10. 
DISTANCE 
BETWEEN lEADS 
INCLUDING 


b2 
.030 
.070 
0.76 
1.78 
4. 
D. 
01. 
AND 
£1 
DIMENSIONS 
DO NOT 
OAM8AR 
PROTRUSIONS 
TO 8E 


. 0 
.015 
0.20 
0.38 


INCLUDE 
MOLD FlASH 
OR PROTRUSIONS . 
.005 
(0 
13mm) 
MINIMUM 


MOLD FLASH OR PROTRUSIONS 
SHALL 
11. 
A VISUAL 
INDEx 
FEATURE MUST BE 


0 
1.380 
1.565 
35.05 
39.75 
4 
NOT EXCEED 
.010 
(0.25mm) 
lOCATED 
WITHIN THE CROSS-HATCHED 
AREA. 


01 
.005 
0.13 
4 
5. 
E AND 
eA 
MEASURED WITH THE lEADS 
12. 
FOR AUTOMATIC INSERTION. 
Am 


E 
.600 
.625 
15.24 
15.88 
5 
CONSTRAINED TO BE 
PERPENDICULAR 
R.A.lSEO IRREGULARITY ON THE TOP 


E1 
.485 
.580 
12.32 
14.73 
4 
TO OATUM~. 
SURFACE 
(STEP, 
MESA. ETC.) 
SHALL 


e 
6. 
eB 
AND 
eC ARE MEASURED 
AT THE 
8E 
SYMMETRICAL ABOUT THE 
LATERAl 
.1 
AI 
.54 
AI 
LEAD TIPS WITH THE LEADS 
AND 
LONGITUDINAl 
PA.CKAGE CENTERUN[S 


eA 
.600 
BASIC 
15.26 
BASIC 
UNCONSTRAINED. 
PACKAGE 
NUMBER: 
ZZ215-1 
REV.: 
C 


eB 
.700 
17.78 
7. 
N IS THE MAXIMUM 
OF TERMINAL 
JEDEC 
NUMBER: 
MS-Oll-AB 
eC 
.000 
.060 
0.00 
1.52 
POSITIONS . 
WITH 
THE 
EXCEPTION 
OF 
.•N" 


r~m·Burr-Brown Ie Data Book 


- 
~ 
ftS.2c 
ftS 
.J: 
(J 
CI) 
:E- 
en 
C'z 


~a:c 
w 
C' 


~o 


~ 


Package 
Number 
216 
- 
6-Pln 
DI.trlbuted 
Power 
Tran.tormer 


r- 
D----j 
r-A3--j 
I 
~ 
I 
,"",DTI [t~" 


-~+-~1 
~ ~+-~ 
~ 
1+_1 


AREA 
~A--jLU 
---1 " 
~ 


_,A_ 


INCHES 
MilliMETERS 
N 
INCHES 
MILLIMETERS 


N 
NOTES, 


"'" 
MIN. 
NAX. 
MIN. 
NA<. 
~ 01" 
MIN. 
MAX. 
1.41N. 
NAX. 
~ 


1 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
A 
.390 
.520 
9.91 
'3.2' 
LOCATED 
WITHIN 
THE 
CROSS- 
A3 
.290 
.440 
7.37 
11.18 
HATCHED 
AREA . 


B 
.020 
.030 
0.50 
0.76 


D 
540 
.640 
13.72 
16.26 
2 
N 
IS 
THE 
NUMBER 
OF 
TER~INAL 


E' 
540 
640 
13.72 
16.26 
POSITIONS. 


E2 
.'00 
400 
9.91 
17.4 
• 
.375 
.425 
9.53 
10.80 
., 
.177 
.217 
4.50 
5.12 


L 
" 


.210 
279 
5.33 
N 
6 


PACKAGE 
NUMBER: 
22216 
REV .. 
F 


JEDEC 
NUMBER: 
NONE 


Pack aU. 
Number 
217 
- 
28-L •• d 
sOle 


I~~~~::~"~41-TRI>J","'''''''"'''' 
~~ 
I 


~~~x~ 


E 
H 


~ 


DETAIL 
"A" 


~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~. 


1 
14 
Al 
1r-h' 
45' 
_, 


~'~u 
uuuuuuuuuul~ 


I 


'Lofif 
:f i~'I 


~~~'~G- 
e 
~~B 
- 
~ 
-. 
--~SEE 
DETAIL" 
A" 


1"$I.ol0(25)@lcIA@IB®I 
101004 
(,0)1 


01. 
INCHES 
MILLIMETERS ~ 
INCHES 
MllllNETERS ~ 


NOTES, 
CROSSHATCHED 
AREA. 


MIN. 
NA<. 
"N. 
MAX. 


DIM 
WIN. 
MAX. 
WiN. 
MAX 
,. 
DIMENSIONING 
AND 
TOLERANCING 
5 
L 
IS 
THE 
LENGTH 
OF 
TER~INAL 
A 
.0926 
.1043 
2.35 
2.65 
PER 
ANSI 
Y14.5M-1982. 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE 


A' 
.004 
.0118 
0.10 
0.30 
2. 
DI~ENSION 
D 
DOES 
NOT 
INCLUDE 
6 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


B 
.013 
.020 
0.33 
0.51 
7 
MOLD 
FLASH. 
PROTRUSIONS 
OR 
POSITIONS 
GATE 
BURRS. 
MOLD 
FLASH, 
C 
.0091 
.0125 
0.23 
0.32 
PROTRUSIONS 
AND 
GATE 
BURRS 
7 
THE 
LEAD 
WIDTH 
B, 
AS 


D 
.6969 
.7125 
17.70 
18.10 
SHALL 
NOT 
EXCEED 
.006 
IN . 
MEASURED 
.014 
IN. 
(036 
mm) 
OR 


E 
.2914 
.2992 
7.40 
7.60 
3 
(0.15 
mm) 
PER 
SIDE . 
GREATER 
ABOVE 
THE 
SEATING 
. 
.050 
BASIC 
1.27 
BASIC 
3. 
DIMENSION 
E 
DOES 
NOT 
INCLUDE 
PLANE, 
SHALL 
NOT 
EXCEED 
A 


H 
398 


INTER-LEAD 
FLASH 
OR 
PROTRUSIONS. 
MAXIMUM 
VALUE 
OF 
.024 
IN 
.419 
10.11 
1065 
INTER-LEAD 
FLASH 
AND 
PROTRUSIONS 
(0.61 
mm). 


h 
.010 
.0295 
0.25 
075 
4 
SHALL 
NOT 
EXCEED 
.010 
IN. 
8. 
LEAD 
TO 
LEAD 
COPlANARITY 


L 
.020 
.040 
.508 
1.02 
5 
(D25 
mm) 
PER 
SIDE. 
SHALL 
BE 
LESS 
THAN 
004 
IN 


N 
2B 
28 
4. 
THE 
CHAMFER 
ON 
THE 
BODY 
IS 
(0.10 
mm) 
FRO~ 
SEATING 
PlANE. 


<X 
(J 
8' 
(J 
8' 
OPTIONAL 
IF 
IT 
IS 
NOT 
PRESENT, 
PACKAGE 
NUMBER: 
ZZ217 
REV., 
G 


A 
VISUAL 
INDEX 
FEATURE 
~UST 
JEDEC 
NUMBER: 
MS-013 
AE 
BE 
LOCATED 
WITHIN 
THE 
WITH 
THE 
EXCEPTION 
OF 
DIM. 
H, 
L 


BURR-BROWNe 


Burr-Brown Ie Data Book 
113131 


Package 
Number 
217~1.• 28"lead 
SOle, ISO 
Package 


12~ 
~ 


p:J 


"~ 


15 


~~ 
1 
1"$'lol0(25)@la@1 


~rP~x~ 


E 
H 


~ 


DETAIL" 
A" 


1 ~ 
~,~- 


uul=P. 'lJ-' 


)( 45' 


~.~~ 
.(/-I~) 


a-H- 
~004(10)1 
r 
"-- 
' 
PLANE 
0 
"- 
SEE 


1"$'1010 
(25)@lcIA@la®1 
DETAIL 
"AN 


INCHES 
t.4ILU•.••ETERS 1 


INCHES 
MILLIMETERS 1 


NOTES: 
LOCATED 
WITHIN 
THE 
CROSS 
m" 
0'" 
-- 
HATCHED 
AREA. 


"'N 
,we 
MIN. 
MAX. 
MIN. 
MAX. 
t.lIN. 
MAX 
1. 
DIMENSIONING 
AND 
TOLERANCING 
5. 
L 
1$ THE 
LENGTH 
OF 
TERMINAL 


A 
.0926 
1043 
2.35 
2.65 
PER 
ANSI 
Y14.5M-1982 
FOR 
SOLDERING 
TO A 
SUBSTRATE. 


Al 
.004 
.0118 
0.10 
0.30 
2. 
DIMENSION 
D 
DOES 
NOT 
INCLUDE 
6. 
N 
IS 
THE 
NUtJBER 
OF 
TERtJINAL 
a 
.013 
.020 
0.33 
051 
7 
MOLD 
FLASH, 
PROTRUSIONS 
OR 
POSITIONS, 
GATE 
aURRS . 
MOLD 
FLASH. 
C 
,0091 
.0125 
0.23 
0.32 
PROTRUSIONS 
AND 
GATE 
BURRS 
7. 
THE 
LEAD 
WIDTH 
B, 
AS 


0 
.6969 
7125 
17.70 
18.10 
SHALL 
NOT 
EXCEED 
.006 
IN 
MEASURED 
.014 
IN. 
(0.36 
mm) 
OR 


E 
.2914 
.2992 
7.40 
7.60 
(0.15 
mm) 
PER 
SIDE 
GREATER 
ABOVE 
THE 
SEATING 
. 
.050 
BASIC 
1.27 
BASIC 
3 
DIMENSION 
E 
DOES 
NOT 
INCLUDE 
PLANE. 
SHALL 
NOT 
EXCEED 
A 
MAXIMUM 
VALUE 
OF 
024 
IN. 
H 
.394 
.419 
10.01110.65 
INTER-LEAD 
FLASH 
OR 
(0.61 
mm). 
h 
010 
0295 
0.251 
0.75 
4 
PROTRUSIONS. 
INTER-LEAD 
FLASH 
8. 
LEAD 
TO 
LEAD 
COPlANARITY 
L 
.016 
050 
0.40 
I 
1.27 
AND 
PROTRUSIONS 
SHALL 
NOT 
SHALL 
BE 
LESS 
THAN 
.004 
IN. 


N 
8 
8 
6 
EXCEED 
.010 
IN. 
(0.25 
mm) 
(0,10 
mm) 
FROM 
SEATING 
PLANE. 
PER 
SIDE. 


<X 
o· 
8· 
D· 
I 
8· 
4 
THE 
CHAMFER 
ON 
THE 
BOO)' 
1$ 
PACKAGE 
NUMBER' 
ZZ217-1 
REV. 
G 


I 
OPTIONAL. 
IF 
IT IS 
NOT 
PRESENT. 
JEOEC 
NUMBER: 
MS-013-AE 
I 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 
WITH 
THE 
EXCEPTION 
OF Mr-f. 


<>" 


INCHES 
Mll11t.4ETERS ~ 0'" 


INCHES 


"'N 
""" 
MIN. 
MAX. 
MIN. 
"AX 
A 
.0926 
1043 
2 ..35 
2 65 


Al 
004 
0118 
0.10 
0 ..30 


a 
.013 
.020 
0.33 
0.51 
7 


C 
0091 
0125 
0.23 
0.32 


D 
6969 
.7125 
17.7018.10 
2 


Dl 
.426 
441 
10_82 
11.20 


E 
.2914 
2992 
7.42 
7.60 
3 
. 
.050 
BASIC 
1.27 
BASIC 


H 
.394 
.419 
10.01 
1065 


h 
.010 
'.0295 
0.25 
0.75 
4 
L 
.016 
o5D 
0.41 
1 27 
5 
N 
12 
12 
6 


<X 
O· 
I 
8· 
D' 
8" 


I 


1 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
),14.5M-1982 


2 
DIMENSION 
0 
DOES 
NOT 
INCLUDE 


MOLD 
FLASH. 
PROTRUSIONS 
OR 


GATE 
BURRS. 
MOLD 
FLASH. 


PROTRUSIONS 
AND 
GATE 
BURRS 
SHALL 
NOT 
EXCEED 
.006 
IN. 
(0 15 mm) 
PER 
SlOE 


3. 
DIMENSION 
E 
DOES 
NOT 
INCLUDE 


INTER-LEAD 
FLASH 
OR 
PROTRUSIONS. 
INTER-LEAD 
FLASH 


AND 
PROTRUSIONS 
SHALL 
NOT 


EXCEED 
.010 
IN. 
(0.25 
mm) 


PER 
SIDE. 


4. 
THE 
CHAMFER 
ON 
THE 
BOO)' 
IS 
OPTIONAL. 
IF 
IT IS 
NOT 
PRESENT. 


A VISUAL 
INDEX 
FEATURE 
MUST 
BE 


BURIS"Sm- 
• E:I~ 
Burr-Brown IeData Book 


LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


S. 
l 
IS 
THE 
LENGTH 
OF 
TERMINAL 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE. 


6 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
POSITIONS. 
7. 
THE 
LEAD 
wrOTH 
S, 
AS 


MEASURED 
.014 
IN. 
(0.36 
mm) 
OR 
GREATER 
ABOVE 
THE 
SEATING 
PLANE, 
SHALL 
NOT 
EXCEED 
A 
MAXIMUM 
VALUE 
OF 
.024 
IN 


(061 
mm), 
B 
LEAD 
TO 
LEAD 
COPLANARITY 
SHALL 
BE 
LESS 
THAN 
004 
IN 


(0.10 
mm) 
FROM 
SEATING 
PLANE. 


PACKAGE 
NUMBER: 
ZZ217 
2 
REV.' 
D 


JEDEC 
NUMBER: 
M$-013-AE 
WITH 
THE 
EXCEPTION 
OF 
"N" 


II 


INCHES 
MilliMETERS 
" 
O'M 
M'" 
MAX, 
MIN. 
MAX. ~ 
O'M 


A 
-- 
710 
- '" 
L 
Al 
.015 
-- 
0.38 
-- 
3 
N 


A2 
'" 


lQ' 
? Q? 
, Q' 


b 
.014 
.022 
0.36 
0.56 


b2 
04 
n7n 
, 
14 
7' 
9 


C 
.OM 
.n14 
n?D 
0'< 


0 
.880 
.920 
22.35 
23.37 
4 


01 
OM 
- 
0.13 
-- 
4 


E 
.300 
.3" 
7.f,? 
".76 


El 
.240 
.280 
6.10 
7.11 
4 


0 
' on o.cor 
? S4 o.c,~ 


oA 
.300 
"A<lr 
7 6' 
RA~lr 
5 
08 
-- 
.430 
-- 
110.92 
6 
.0<0 
0 00 I 
1" 
6 


" 
NOTES, 


~ 
1. ALL DIMENSIONS 
ARE IN INCHES. 


3 
2. ~~~~Ny~I~~I~~ 1~~~. TOLERANCING PER 


7 
J. 
DIMENSIONS 
A. A I. 
AND L ARE 


MEASURED WITH THE PACKAGE SEATED 
IN JEOEC SEAnNG 
PLANE GAuGE GS-3. 


4. 
D. 
Dl. 
AND El 
DIMENSIONS 
DO NOT 
INCLUDE 
MOLD flASH 
DR 
PROTRUSIONS . 


MOLD flASH 
OR PROTRUSIONS 
SHALL 


NOT EXCEED 
,010 
(0.25mm) 
. 


5. 
E AND eA MEASURED WITH THE 
LEADS 
CONSTRAINED TO BE PERPENDICULAR 
TO OATUM~. 


6. 
eB AND eC ARE MEASURED AT THE 
lEAD 
TIPS 
WITH THE LEADS 
UNCONSTRAINED. 
7, 
N IS THE 
MAXIMUM OF TERMINAL 
POSITIONS. 


INCH[S 


foIIN, 
MAX. 


.115 
.150 


18 


MILLIMETERS 


MIN 
MAX. 


2.92 
3.81 


18 


Ir=E~ 


-f=~, 
oC ~b-~-4c 


08 ----j 


B. 
POINTED OR 
ROUNDED 
LEAD TIPS ARE 


PREFERRED 
TO EASE INSERTION. 
9. 
b2 
MAXIMUM DIMENSION 
DOES 


NOT INCLUDE 
DAM BAR 
PROTRUSIONS 
DAt.48AR PROTRUSIONS 
SHALL NOT 
(XCEEDOIO 
(O.25mm). 


10 
DISTANCE BETWEEN LEADS INCLUDING 
OAMBAR PROTRUSIONS 
TO BE 
.005 
(0.13mm) 
t.4INIMUM. 
11. 
A 'v1SUAl INDEX 
FEATURE MUST BE 


LOCATED WITHIN THE CROSS-HATCHED 
AREA. 
12. 
FOR AUTOMATIC INSERTION, 
ANY 


RAISED IRREGULARITY ON 
THE TOP 


SURFACE 
(STEP. 
MESA. ETC.) 
SHALL 


BE $YMt.4ETRICAL ABOUT THE LATERAL 
AND LONGITUDINAL PACKAGE CENTERUNES 


PACKAGE 
NUMBER; 
ZZ218 
I REv.; 
D 


JEDEC 
NUMBER: 
MS 
001 -AC 


Package 
Number 218 - 18-LEAO 
SOler,:;4=Tl 
&~ 


~rPE~X'\ 
I 
1"$-101O(25)@I8@1 
JLC-t 


E 
H 


~ 


DETAIL 
"P;' 


~ ~ ~ ~ ~~ ~ ~ 


1 
9 
A1 
1r 


h 
)( 4S' 


rJ~E~I~ 
~ 0 0 0 0 0 0 Dl~ 


/-, 


CLjf 
,'3 Q" 
~ 


SEATING --1 f-- ---H- 
'-.. 
-r 


\, 
- 
- 
~SEE 


PLANE 
0 


8 
101004(10)1 
DETAIL" 
A" 


1"$"1010 
(25)@lcIA@IB@ 


INCHES 
MillIMETERS f 


INCHES 
MILLIMETERS f 


NOTES, 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
O'M 
O'M 
l.lIN. 
MAX. 
l.lIN. 
MAX. 
l.lIN. 
MAX. 
IlllN. 
MAX. 
1. 
OIMENSIONING 
AND 
TOLERANCING 
LOCATED 
WITHIN 
THE 
CROSS- 


A 
.0926 
.1043 
2.35 
2.65 
PER 
ANSI 
Y14.SM-1982, 
HATCHED 
AREA. 


Al 
.004 
.0118 
0.10 
0.30 
2. 
DIMENSION 
0 
DOES 
NOT 
INCLUDE 
5. 
L 
IS 
THE 
LENGTH 
OF 
TERMINAL 


8 
.013 
.020 
0.33 
0.5\ 
7 
MOLD 
FLASH, 
PROTRUSIONS 
OR 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE 


C 
.0091 
.0125 
0.23 
0.32 


GATE 
8URRS. 
MOLD 
FLASH. 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


0 
.4469 
.4625 
11.35 
11.75 
PROTRUSIONS 
AND 
GATE 
8URRS 
POSITIONS. 
2 
SHALL 
NOT 
EXCEED 
.006 
IN. 
7. 
THE 
LEAD 
WIDTH 
B. 
AS 


E 
.2914 
.2992 
7.40 
7.60 
3 
(0.15 
mm) 
PER 
SIDE. 
MEASURED 
.014 
IN. 
(0.36 
mm) 
OR 


0 
.050 
8ASIC 
1.27 
8ASIC 
3. 
DIMENSION 
E 
OOES 
NOT 
INCLUDE 
GREATER 
ABOVE 
THE 
SEATING 
PLANE. 


H 
.394 
,419 
10.00 
10.65 
INTER-LEAD 
FLASH 
OR 
SHALL 
NOT 
EXCEED 
A 
MAXIMUM 
h 
.0lD 
.029 
0.25 
0.75 
4 
PROTRUSIONS, 
INTER· 
-LEAD 
FLASH 
VALUE 
OF 
.024 
IN. 
(0.61 
mm). 


L 
.016 
.050 
0.40 
1.27 
5 
AND 
PROTRUSIONS 
SHALL 
NOT 
8. 
LEAD 
TO 
LEAD 
COPLANARITY 


N 
18 
18 
6 
EXCEED 
.010 
IN. 
(0.25 
mm) 
SHALL 
BE 
LESS 
THAN 
.004 
IN. 


0: 
D' 
s- 
O' 
s- 
PER 
SIDE. 
(0.10 
mm) 
FROM 
SEATING 
PLANE. 


4. 
THE 
CHAMFER 
ON 
THE 
BODY 
IS 
PACKAGE 
NUMBER: 
ZZ219 
I REV., 
E 
OPTIONAL. 
IF 
IT 
IS 
NOT 
PRESENT, 
JEDEC 
NUMBER; 
MS 
013-AB 


Burr-Brown Ie Data Book rEim- 


Package Number 220 
- 18-lead 
Bottom Braze DIP.. 300 Wide 


1",N8 


I 


!J 


_SASE 
PLANE 


< 


eA 


NOTES· 


1, LEADS 
IN 
TRUE 
POSITION 
WITHIN 
010" 
(0 25mm) 
R 
@ 
MMC 
AT 


SEATING 
PLANE. 


2. 
PIN 
NUMBERS 
SHOWN 
FOR 


REFERENCE 
ONLY. 
NUMBERS 
MAY 


NOT 
BE 
MARKED 
ON 
PACKAGE. 


3. 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


A 
14 
,197 
A1 
.015 
B 
.016 
.020 


81 
.050 
TYP. 


B2 
.040 
TYP. 


.009 
.012 


D 
.982 
1.002 
El 
.480 
500 


e1 
.095 
.105 


eA 
.290 
.310 
L 
ISO 
.200 
N 
18 


S 
.038 
.103 


3.76 
5.00 


0.3 
9 
0.41 
0.51 


1.27 
TYP. 


1.02 
TYP. 


0.23 
0.30 
24.94 25.45 


12.19 
12.70 


2.41 
2.67 


7.37 
7.87 
3.81 
5,08 


18 


0.97 
262 


Package 
Number 
221 
- 
20-lEAD 
sOle 
b:4=Tl 
~d 
~AX\ 
1 
1"¥!01O(25)@I8@1 


E 
H 


~ 


DETAIL 
"A' 


1 ~~ ~~ ~ ~~ ~~ 
11"' 


10 
45· 


~~u 
UUUuUJI~ 


c=-' 
CLJif 
,')110 
') 


PLANE 
e 
~~ 
'--. 
+ 
-r 
\-.--A 
SEE 
S 
101.004 
(.10) I 
OE1AIL 
"A" 
Mlolo 
(25)(@cIA@ls®I 


o'M 


INCHES 
MILLIMETERS 
~ 


INCHES 
MILLIMETERS 
~ 


NOTES: 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
o'M 
M'" 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
MAX. 
1. 
DIMENSiONING 
AND 
TOLERANCING 
LOCATED 
WITHIN 
THE 
CROSS- 


A 
.0926 
.1043 
2.35 
2.65 
PER 
ANSI 
Y14SM-19B2 
HATCHED 
AREA. 


Al 
.004 
.0118 
0.10 
0 ..30 
2. 
DIMENSION 
D 
DOES 
NOT 
INCLUOE 
5. 
L 
IS 
THE 
LENGTH 
OF 
TERMINAL 


S 
.013 
.020 
0.33 
0.51 
7 
MOLD 
FLASH. 
PROTRUSIONS 
OR 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE. 


C 
.0091 
.0125 
0.23 
0.32 
GATE 
BURRS. 
MOLD 
FLASH, 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


0 
4961 
.5118 
1260 
13.00 
2 
PROTRUSIONS 
AND 
GATE 
BURRS 
POSITIONS. 


E 
.2914 
2992 
7.40 
7.60 
3 


SHALL 
NOT 
EXCEED 
.006 
IN. 
7. 
THE 
LEAD 
WIDTH 
B. 
AS 
. 
.050 
BASIC 
1.27 
BASIC 
(0. 
is 
mm) 
PER 
SlOE. 
MEASUREO 
.014 
IN. 
(0.36 
mm) 
OR 


H 
.394 
.419 
1000 
1065 
3. 
DIMENSION 
E 
OOES 
NOT 
INCLUDE 
GREATER 
ABOVE 
THE 
SEATING 
PLANE, 


" 
.010 
.029 
0.25 
0.75 
4 


INTER-LEAD 
FLASH 
OR 
SHALL 
NOT 
EXCEED 
A 
MAXIMUM 


PROTRUSIONS. 
INTER-lEAD 
FLASH 
VALUE 
OF 
.024 
IN. 
(0.61 
mm). 


L 
016 
050 
040 
1.27 
5 
AND 
PROTRUSIONS 
SHALL 
NOT 
8. 
LEAD 
TO 
LEAD 
COPLANAR,TY 


N 
20 
20 
6 
EXCEED 
.010 
IN. 
(0.2S 
mm) 
SHALL 
BE 
LESS 
THAN 
.004 
IN. 


<X 
0' 
a- 
0' 
8' 
PER 
SIDE. 
(0.10 
mm) 
FROM 
SEATING 
PLANE. 
4. 
THE 
CHAMFER 
ON 
THE 
BODY 
IS 
PACKAGE 
NUMBER: 
22221 
REV.: 
0 
OPTIONAL. 
IF 
IT 
is 
NOT 
PRESENT, 
JEOEC 
NUMBER: 
M5 
01.3 
AC 


ri;im- Burr-Brown Ie Data Book 


II 


INCHES 
hlILLIt.4ETERS 


~IN, 
"AX. 
MIN. 
210 
5.33 


.015 
0.38 


.115 
.195 
2.92 
4.95 
.014 
.022 
0.36 
0.56 
.045 
.070 
1.14 
1.78 
9 


.008 
.014 
0.20 
0.36 
.980 
1.060 
24.89 
26.92 
4 
.005 
0.1.3 
4 


.300 
.325 
7.62 
826 
5 


.240 
.280 
6.10 
7.11 
4 


100 
BASIC 
2.54 
BASIC 
300 
BASIC 
7.63 
BASIC 


.430 
10.92 
.000 
.060 
0.00 
1.52 


INCHES 
~ILLlMETERS 


~IN, 
MAX. 
MIN. 
MAX. 


.115 
.150 
2,92 
3.81 


o 
0 


NOTES, 


1. ALL 
DIMENSIONS 
ARE 
IN INCHES. 
2. 
DIMENSIONING 
AND TOLERANCING 
PER 
ANSI Y14.5M-1982 
3. 
DIMENSIONS 
A, AI, 
AND 
L ARE 
MEASURED 
WITH THE PACKAGE 
SEATED 
IN JEDEC 
SEATING PLANE 
GAUGE GS-3. 


4 
0, 
01, 
AND 
El 
DIMENSIONS 
DO NOT 
INCLUDE 
MOLD FLASH 
OR PROTRUSIONS 
MOLD 
FLASH OR PROTRUSIONS 
SHALL 
NOT EXCEED 
.010 
(O.25mm). 


5, f 
AND 
eA 
MEASURED 
WITH THE LEADS 
CONSTRAINED 
TO BE 
PERPENDICULAR 


TO OATUM~ 
6. 
eB 
AND 
eC 
ARE MEASURED AT THE 
LEAD TIPS WITH THE 
LEADS 
UNCONSTRAINED. 


7 
N IS 
THE MAXIMUM OF TERMINAL 
POSITIONS 


8. 
POINTED 
OR ROUNDED 
LEAD TIPS 
ARE 
PREFERRED 
TO EASE 
INSERTION 


9. 
b2 
MAXIMUM 
DIMENSION 
DOES 
NOT INCLUDE 
OAMBAR 
PROTRUSIONS. 


OAME!AR PROTRUSIONS 
SHALL 
NOT 


EXCEED 
010 
(O.2Smm). 
10. 
DISTANCE 
BETWEEN LEADS 
INCLUDING 


DAMBAR 
PRomUSION$ 
TO BE 
.005 
(O_13mm) 
MINIMUM 
11. 
A VISUAL 
INDEX 
fEATURE 
MUST 
BE 
LOCATED WITHIN 
THE CROSS-HATCHED 
AREA. 


12. 
FOR AUTOMATIC 
INSERTION, 
ANY 
RAISED IRREGULARITY 
ON THE 
TOP 
SURfACE 
(STEP, 
MESA, 
ETC.) 
SHALL 
BE 
SYMMETRICAL ABOUT 
THE 
LATERAL 
AND 
LONGITUDINAL 
PACKAGE CENTERUNES 


PACKAGE 
NUMBER: 
22222 
REV 
C 


JEDEC 
NUMBER: 
MS-OO 
1-AD 


PaCkage 
Number 
223 
- 
20-L •• d, 
Ceramic 
Side 
Braze 
DIP, 
,300 
Wide 


";0 


0 
,,'1 
,,,,,{::c:::r::IJ 


AREA 


1 
10 


~ r 


B1 
r' 


• 


~E- 


BASE 
-0 
UJ.J 
::'~1~~ 


A 
H H H H H H H 
1 
, 
- 
- 


~ 


, 
, 


PlANE 
I 


~~B 
=---J~ 


5 -- 


L 
r=- --c 
-- 


el - 


eA 
_ 


INCHES 
MILlIr.4ETERS f 


INCHES 
I.llLlIr.AETERS ~ 
NOTES, 


DO" 
01" 
"'N 
""". 
"'N 
""". 
"" 
""" 
"'N 
""" 
[ 
1 
DIMENSIONING 
AND 
TOlERANCING 
5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


A 
.105 
.175 
267 
4.45 
3 
PER 
ANSI 
Y14.5-1973 
. 
PlANE 
1$ COINCIDENT 
WITH 
THE 


0 
ry 
15· 
ry 
15· 
PlANE 
(Al 
- 
0), 
TERMINALS 
A1 
.025 
.055 
0.64 
1.40 
2. 
LEADS 
WITHIN 
.005 
IN. 
(0.13mm) 
LEAD 
STANDOFFS 
ARE 
NOT 


8 
.015 
.021 
0.38 
0.53 
5 
RADIUS 
OF" TRUE 
POSITION 
(TP) 
REQUIRED. 
AND 
B1 
MAY 
EOUAL 
B 


81 
038 
.060 
0.97 
1.52 
5 


AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 


MATERIAL 
CONDITION 
AND 
UNIT 
ABOVE 
THE 
SEATING/BASE 
PLANE 
C 
008 
.012 
0.20 
0.30 
INSTALLED. 
0 
.990 
1.120 25.15 28.45 


6. 
E 1 
00[5 
NOT 
INCLUDE 
PARTICLES 
J, 
ex 
APPLIES 
TO 
SPREAD 
LEADS 
Of 
PACKING 
MATERIALS 


.'90 
.3 5 
737 
8.'6 
PRIOR 
TO 
INSTALLATION. 


.280 
.310 
7.11 
7.87 
6 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
7. 
CONTROLLING 
DIMENSION: 
INCH 
., 
.10 
TYP. 
'.'4 
TYP. 
2 
'- 
POSITIONS 
8. 
A VISUAL 
INDEx 
FEATURE 
MUST 


eA 
.300 
TYP. 
7.62 TYP 
2 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


L 
.125 
.175 
318 
4.45 
HATCHED 
AREA 


N 
20 
20 
4 
PACKAGE 
NUMBER: 
ZZ223 
r REV.. 
0 
01 
010 - 
0.25 
J[O[C 
NUMBER: 
MO-36-AE 
S 
.030 
.065 
0.76 
1.65 
- 
WITH 
THE 
EXCEPTION 
OF 
DIM, 
0, 
N 


ir-m- 
Burr-Brown IeData BookEiS 


Package Number 226 - 24-Lead Side Braze DIP, .300 Wide, ISO package 


1;4 
° 
,~I 
10: 
:OIJ 


1 
12 
'""';iI 


--j r-B1 


+ B 


AREA 


BASE 
~ 
r 
DJ 


A 
~~'J. 


, 
, 
H H H 
- 
- 
PLANE 
=FL 
I 
I 


sf-- 
---1I--B 
= f:- 
eA=r 
c 
-.,- 


INCHES 
MILLIMETERS 
f 


INCHES 
~ILUt.lETERS 
f 


NOTES, 
5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
0'" 
"'" 
..•.. 
MIN. 
MAX. 
0'" 
MIN . 
..•. 
MIN. 
MAX. 
1. 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 


A 
.140 
.185 
356 
4.70 
PER 
ANSI 
Y14.5-1982. 
PLANE 
(A 1 = 
0), 
TERMINALS 
LEAD 
STANDOFFS 
ARE 
NOT 
A1 
.040 
.060 
1.02 
1.52 
2, 
LEADS 
WITHIN 
.005 
IN. 
(0.13mm) 
REOUIRED. 
AND 
B 1 
MAY 
EOUAL 
B 
B 
.016 
.020 
0.41 
0.51 
5 
RADIUS 
or 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
B1 
.045 
.055 
1.14 
1.40 
5 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


C 
.009 
.012 
0.23 
0.30 
MATERIAL 
CONDITION 
AND 
UNIT 


1.212 
30.18 
30.78 
INSTALLED. 
6. 
E 1 DOES 
NOT 
INCLUDE 
PARTICLES 
D 
1.188 
OF 
PACKING 
MATERIALS . 


E 
.300 
370 
7.62 
B.1 
3 
0< 
APPLIES 
TO 
SPREAD 
LEADS 


E1 
280 
.300 
7,11 
7.62 
6 
PRIOR 
TO 
INSTALLATION. 
7. 
CONTROLUNG 
DIMENSION: 
INCH. 
., 
.100 
TYP. 
").54 
TYP . 
2 
4 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
B 
A VISUAL 
INDEX 
FEATURE 
MUST 


•• 
300 
TYP 
7.62 
TVP 
2 
POSITIONS 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


L 
.125 
.180 
3.18 
4.57 
HATCHED 
AREA 


N 
16 
16 
4 


S 
.035 
065 
0.89 
1.65 
PACKAGE 
NUMBER. 
22225 
REv.: 
E 
~ 
0' 
15' 
O' 
15' 
3 
JEDEC 
NUMBER: 
NONE 


Package Number 226 - Potted Transformer 


1 


01 


""'~. 


I 


E1 


~ 


AREA D-n 
[=J 
Ji 
J '~L 
lJ=:;=:U 
~- 
CD 
B 


INCHES 
~ILLIMETERS 
~ 


INCHES 
~ILllMETERS 
g 
NOTES, 


0'" 
MIN. 
..•. 
MIN. 
t 
MAX 
0'" 
"'" 


MAX. 
"'IN. 
"AX 
I 
1. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


A 
'70 
'00 
0411 
0 
1 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
A2 
350 
.370 
8.891 
9.40 
HATCHED 
AREA. 


R 
N 
SO. 
635 
'0. 
0 
.620 
64 
1 
7811'" 
?6 
2 . 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


E1 
.465 
4B5 
l1,BlI"" 
POSITIONS 
. 


. 100 
BASIC 
2.54 
BASIC 


e' 
oRol 
.300 
7111 
7.62 


.B 
465 
.4R< 
11.81 
1?3? 


N 
8 
, 
'h< 
'R< 
4 
'Q 
470 


PACKAGE 
NUIlABER: 
ZZ226 
REV.: 
B 


JEDEC 
NUMBER: 
NONE 


BURR·am. 
'ElE$L 
Burr-Brown Ie Data Book 
• 


NOTES, 


1 
CONTROLLING 
DIMENSIONS' 
INCH. 
2. 
DIMENSIONING 
AND 
TOLERANCING 


PER 
ANSI 
Y14.5M- 
1982 
3. 
0 
AND 
El 
OI~ENSIONS 
INCLUDE 
ALLOWANCE 
FOR 
GLASS 
OVERRUN 
AND 
~ENISCUS, 
AND 
LID 
TO 


BASE 
MISMATCH. 


4 
eB 
AND 
eC 
ARE 
MEASURED 
AT 
THE 
LEAD 
TIPS 
WITH 
THE 
LEADS 
UNCONSTRAINED. 
eC 
MUST 
BE 


ZERO 
OR 
GREATER. 
5. 
N 
1$ 
THE 
MAXIMUM 
NUMBER 
OF 
TERMINAL 
POSITIONS. 


6. 
POINTED 
OR 
ROUNDED 
LEAD 
TIPS 
ARE 
PREFERRED 
TO 
EASE 


INSERTION 
. 


7. 
FOR 
AUTOMATIC 
INSERTION, 
ANY 
RAISED 
IRREGULARITY 
ON 
THE 
TOP 
SURFACE 
(STEP, 
MESA, 
ETC.) 
SHALL 
BE 
SYMMETRICAL 
ABOUT 
THE 
LATERAl 
AND 
LONGITUDINAL 
PACKAGE 
CENTERLINES. 
8. 
bAND 
c 
DIMENSIONS 
INCLUDE 
BOTH 
THE 
BASE 
MATERIAL 
AND 
THE 
COATING 
OR 
PLATING 
ON 
THE 
LEADS. 
9. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


BE 
LOCATED 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA. 


"'" 


INCH{S 
••••LlIMETERS 


MAX. 
"'" 
A 
.1 
5 
.193 
4 
4.90 


Al 
, 
.022 
0.46 
0.56 


b 
.018 
TYP. 
0.46 
TYP. 


b2 
P 


P 


1 


0 
1.44 
1.4603 
.57 
37.08 


E 
'4 
, 
.44 , .6 
, 
, 


A 
I 


.64 
. 
75 
1 
17.15 


.070 
, 7 


INCHES 


MIN. 
t.4AX. 


.17 


Package 
Number 
230 
- 
40-L •• 
d Bottom 
Braz._ 
DIP, 
.900 
Wide 


1;0 


0 
Jl 


E'J 
, 
20 


~"~H 


~ 
~ 
s~:1~¥ 
Js -- 
B-J~ 
el--J l- =t: 
1--~--1 


INCHES 
MILUMETERS 


N 


INCHES 
MIWM[TERS 
N 
NOTES, 


"'" 
Y 
"'M 
~ 
WIN. 
...... 
NIN. 
MAX. 
"to. 
MAX. 
WIN. 
MAX. 
,. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
.145 
. , 7' 
.. 
4.4") 
.010" 
(0.25mm) 
R 
@ 
MMC 
AT 
AI 
.015 
.035 
0.38 
0.89 
SEATING 
PLANE. 


B 
.018 
TYP. 
0.46 
TYP . 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


B' 
.040 
TYP 
1.02 
TYP . 
REFERENCE 
ONLY. 
NUMBERS 
MAY 
c 
.020 
BASIC 
0.51 
BASIC 
NOT 
BE 
MARKED 
ON 
PACKAGE. 


0 
2.075 
2.115 
52.7' 
53.72 
3. 
A 
VlSUAL 
INDEX 
FEATURE 
MUST 
E' 
1.080 
1.100 
27.43 
27.94 
BE 
LOCATED 
WITHIN 
THE 
CROSS 
., 
.100 
TYP. 
2.54 
TYP. 
HATCHED 
AREA . 


• A 
.900 
BASIC 
22.86 
BASIC 
4 
L 
.205 
BASIC 
5.21 
BASIC 
N 
1$ THE 
NUMBER 
OF 
TERMINAL 


" 
40 
40 
4 


POSITIONS. 


S 
093 
. '03 
2.36 
2.62 


PACKAGE 
NUMBER: 
2Z230 
I REv.; 
B 
JEOEe 
NUMBER, 
NONE 


iRIS-me 
Burr-Brown Ie Data BookEl& 


Package Number 231 ~ 24-Lead 
Side Braze DIP, .600 
Wide, ISO Package 


12:4 " 
" 
" 


D 


" " " ,;1 


[ 
IJ 
; " 
u 
U 
U 
1"2 


INDEX 
8'--0- 


fE~ 
AREA 
---. 


8ASE 
~ 
I 
A 


PLANE~T1t 
.JjVi~, 
~'~J 
PLANE 


5 
1--- 01i-- 
=--1-- 
- ~c 


_oA_ 


INCHES 
"'IW~ETERS 
N 
INCHES 
I.4ILUMETERS ~ 


NOTES. 
S. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


D'" 
WIN. 1 MAX 
WIN. 
MAX. 
~ ~" 
WIN. 
MAX. 
I,lIN. 
MAX 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
A 
.310 
I 
.375 
7.87 
9.52 
1. 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
(A 1 = 
0), 
TERMINALS 
PER 
ANSI 
Y14.5-1982 
LEAD 
STANDOFFS 
ARE 
NOT 
AI 
040 
I ,060 
1.02 
1.52 
2 
LEADS 
WITHIN 
005 
IN. (O.l.3mm) 
REQUIRED, 
AND 
B 1 
MAY 
EQUAL 
B 
8 
.016 
I 
.020 
041 
0.51 5 
RADIUS 
Of 
TRUE 
POSITION 
(TP) 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
81 
,040 TYP. 
1.02 TYP. 
5 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ABOVE 
THE 
SEATING/BASE 
PLANE. 
C 
.009 I .012 
0.23 
0.30 
MATERIAL 
CONDITION 
AND 
UNIT 
6. 
E I 
DOES 
NOT 
INCLUDE 
PARTICLES 
D 
1.180 1.265 29.97 
32.13 
INSTALLED. 
OF 
PACKING 
MATERIALS 
E 
.600 
.620 
15.24 15.75 
3. 
ex 
APPLIES 
TO 
SPREAD 
LEADS 
El 
.570 
.610 
14.48 15.49 6 
PRIOR 
TO 
INSTALLATION . 
7. CONTROLLING 
DIMENSION: 
INCH. 


01 
.100 TYP. 
2.54 
TYP. 
2 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
8. A 
VISUAL 
INDEX 
FEATURE 
MUST 
oA 
.580 
.620 14.73 
15.75 2 
POSlTlONS . 
BE 
lOCATED 
WITHIN 
THE 
CROSS- 


.1?' 
.180 
3.18 
4.57 
HATCHED 
AREA. 


N 
16 
16 
4 
5 
.044 
.056 
1.12 
1.42 
PACKAGE 
NUMBER: 
ZZ2,}1 
I REV.: 
E 


0 
1 . 
3 
JEDEC 
NUMBER: 
NONE 


Package Number 234 - 48-Lead 
MLAM DIP Package 


14 
N 


: 
"I"l 


ElJ 


23 


,!.... 


I 


PIN 
1 
DESIGNATOR J 
1 


MARKED 
ON 
BOTTOM 


t=l,lIj'! l'lll~e 
II~~ 


01 
ZN'Dorr 
~~'~G 


~ 
INCHES 
MILLIMETERS f 
NOTES: 


OOM 
-- 
loAIN. 
MAX. 
t.lIN 
MAX. 
.205 
.251 
5.21 
6.38 
1 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
.045 
.055 
1.14 
\,40 
.010" 
(0.25mm) 
R 
AT 
MMC 
AT 


.015 
.021 
0.38 
0.53 
SEATING PLANE. 


2.370 2420 
6020 
61.47 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
1.560 1.610 39.62 
40.89 
REFERENCE ONLY. 
NUMBERS 
MAY 


.095 
.105 
'.41 
"7 
NOT 
BE 
MARKED 
ON 
PACKAGE. 


1.290 1.310 32.77 
33.27 
3. 
N 
1$ 
THE 
NUMBER 
OF 
TERMINAL 


. 155 
185 
3.94 
4.70 
POSITIONS 
. 
46 
46 
3 


2.190 2.210 55.63 
56.13 


.D85 
.105 
2.16 
2.67 
-- 
1IY 
-- 
10' 


BU""-B~. 
IElE$C 
Burr-Brown Ie Data Book 


II 


<>" 
INCHES 
MILLIMETERS i D'" 
"'N 
"AX 
toliN. 
MAX. 


A 
0532 .0688 
1.35 
1.75 


Al 
.004 
.00ge 
0.10 
0.25 


B 
013 
.020 
0.33 
0.51 
7 


C 
.0075 
.0098 
0.19 
0.25 
0 
.3367 
3444 
8.55 
8.75 
2 


E 
.1497.1574 
3.80 
4.00 
3 
. 
050 
BASIC 
1.27 
BASIC 


H 
.2284 
.244 
5.80 
6.20 
h 
.0099 
.0196 
0.25 
050 
4 
L 
016 
.050 
0,40 
11.27 


N 
14 
14 
ox 
O' 
B' 
0- 
8' 


N 
NOTES 
l 
1. 
DIMENSIONING 
AND 
TOlERANCING 
PER 
ANSI 
Y14.5M-1982 


2. 
DIMENSION 
0 
DOES 
NOT 
INCLUDE 
MOLD 
FLASH. 
PROTRUSIONS 
OR 
GATE 
BURRS. 
MOLD 
FLASH. 
PROTRUSIONS 
AND 
GATE 
BURRS 
SHALL 
NOT 
EXCEED 
006 
IN 
(D.' 
5 
mm) 
PER 
SIDE 


.} 
DIMENSION 
E 
DOES 
NOT 
INCLUDE 
INTER-LEAD 
FLASH 
OR 
PROTRUSIONS. 
INTER-LEAD 
FLASH 
AND 
PROTRUSIONS 
SHALL 
NOT 
EXCEED 
010 
IN. 
(0.25 
mm) 


PER 
SIDE. 


4 
THE 
CHAMFER 
ON 
THE 
BODY 
IS 
OPTIONAL 
IF 
IT 
IS 
NOT 
PRESENT. 


INDEX 


AREA 
BI -.-ir 
• 


~~E~~J1U--!J~-=!- 
A 
~~~~G1 
I 
~ I I ~~~~~~~~~fIT 
s--I - 
B--11-- 
TL 


~ 
.11--- 
Al 


A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


5. 
L 
15 
THE 
LENGTH 
OF 
TERMINAL 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE. 


6 
N 
1$ THE 
NUMBER 
OF 
TERMINAL 
POSITIONS 
7 
THE 
LEAD 
WIDTH 
B, 
AS 
MEASURED 
,014 
tN. 
(0.36 
mm) 
OR 
GREATER 
ABovE 
THE 
SEATING 
PLANE, 
SHALL 
NOT 
EXCEED 
A 
MAXIMUM 
VALUE 
OF 
.024 
IN. 
(0.61 
mm) 


8 
LEAD 
TO 
LEAD 
COPLANARITY 


SHALL 
BE 
LESS 
THAN 
,004 
IN 
(010 
mm) 
FROM 
SEATING 
PLANE. 


PACKAGE 
NUMBER; 
ZZ235 
REV 
E 
JEDEC 
NUMBER 
MS 
012-AB 


j 
NOTES: 


1. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y 14.5- 
1982. 


2. 
LEADS 
WITHIN 
.005 
IN. 
(0.1 Jmm) 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
MATERIAL 
CONDITION 
AND 
UNIT 
INSTALLED. 


m" 
INCHE:S 
MILLIMETERS i D'" 


INCHES 


WIN. 
MAX. 
",N. 
MAX 
I.lIN. 
MAX. 


A 
085 
.190 
2.16 
4.83 
Al 
.040 
.060 
1.02 
, .52 


B 
.016 
.020 
0.41 
0.51 
5 


Bl 
.045 
.055 
1.14 
1.40 
5 


C 
.009 
.012 
0.23 
0.30 
0 
1.425 
1.475 
36.20 
37.47 


E 
.600 
.620 
15.24 
15.75 


El 
.SBS 
.605 
14.86 
15.37 
6 
• 1 
11"l1"lTYP . 
.., c.4 
TYP. 
2 
.A 
590 
G'O 
14.99 
1549 
2 


L 
.125 
.180 
3.18 
4.57 
N 
28 
28 
4 


S 
.060 
.090 
1.52 
2.29 


0 
O' 
15' 
0- 
15° 
3 


3. 
ex 
APPLIES 
TO SPREAD 
LEADS 
PRIOR 
TO 
INSTALLATION 


4 
N 
IS 
THE 
NUMBER 
01=" TERMINAL 
POSITIONS. 


5 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
PlANE 
(A 1 
"" 
0). 
TERMINALS 
LEAD 
STANDOFFS 
ARE 
NOT 
REQUIRED. 
AND 
B 1 
MAY 
[OUAL 
B 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
ABOVE 
THE 
SEATING/BASE 
PLANE. 


6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 
OF 
PACKING 
MATERIALS. 


8 
A 
VISUAL 
INDEX 
fEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


BURR-BROWN_ 


Burr-Brown Ie Data Book IElElI 


iL=E;1 


~ 


~I~l-::!, 


9 
" 


NOTES· 
B. 
POINTED OR 
ROUNDED 
LEAD TIPS ARE 


INCHES 
MILLIMETERS 
INCHES 
~llL1t.4ETERS 
? 
PREFERRED 
TO EASE INSERTION, 
0'" 
00" 
I. 
ALL DIMENSIONS ARE IN INCHES. 
9. 
b2 
AND b3 
MAXIMUM DIMENSIONS DO 
"'" 
MAX. 
roliN. 
"" 
, 
"ON 
MAX. 
MIN. ..•,. , 


2. 
DIMENSIONING 
AND TOLERANCING 
PER 
NOT INCLUDE 
DAMBAR 
PROTRUSIONS 
A 
210 
5.33 
3 
,c 
000 
060 
0.00 
1.52 
6 
ANSI 
Y14 
5M-1982 
DAAABAR 
PROTRUSIONS 
SHALL 
NOT 
Al 
015 
-- 
038 
3 
L 
.115 
150 
2.92 
3.81 
3 
3. 
DIMENSIONS 
A. A 1. AND 
L ARE 
EXCEED 
.010 
(O.25mm). 
A2 
.115 
.195 
2.92 
4.95 
N 
8 
8 
7 
MEASURED wITH 
THE PACKAGE 
SEATED 
10. 
DISTANCE 
BETWEEN LEADS 
INCLUDINC 


b 
.014 
.022 
0.36 
056 
IN JEOEC 
SEATING PLANE 
GAUGE GS 
3. 
DAMBAR 
PROTRUSIONS 
TO BE 
9 
4. 
D. 
D1, 
AND El 
DIMENSIONS 
DO NOT 
.005 
(0.' Jmm) 
MINIMUM 
b2 
.045 
.070 
1.14 
1.78 
INCLUDE MOLD FLASH OR PROTRUSIONS 
11. 
A VISUAL 
INDEX 
FEATURE MUST BE 
b3 
030 
045 
076 
1 14 
9 
MOLD 
FLASH OR PROTRUSIONS 
SHAll 
lOCATED 
WITHIN THE CROSS 
HATCHED AREA 
c 
.008 
.014 
0.20 
0.36 
NOT EXCEED 
.0lD 
(0 25mm) 


12. 
FOR AUTOMATIC 
INSERTION. 
ANY 
0 
.735 
775 
18.6721.34 
4 
5. 
E AND 
eA 
MEASUREO WITH THE lEADS 
RAISED IRREGULARITY ON THE: TOP 
01 
005 
013 
- 
4 
CONSTRAINED 
TO BE 
PERPENDICULAR 
SURFACE 
(STEP, 
MESA. 
ETC) 
SHALL 
TO DATUM~ 
BE SYMMETRICAL 
ABOUT 
THE LATERAl 
E 
300 
325 
762 
8.26 
5 
6. 
eB 
AND 
eC 
ARE MEASURED AT THE 
AND 
LONGITUDINAL 
PACKAGE CENTERLJNES. 
El 
.240 
280 
6.10 
7.11 
4 
LEAD TIPS WITH THE LEADS 
REV 
a 
UNCONSTRAINED. 
PACKAGE 
NUMBER: 
ZZ238 
e 
100 
BASIC 
2.54 
BASIC 
7 
N 1$ THE 
MAXIMUM OF TERMINAL 
JEDEC 
NUMBER: 
MS 
001 
BB 
,A 
.300 
BASIC 
7.63 
BASIC 
5 
POSITIONS. 
WITH 
THE 
EXCEPTION 
OF' ..N" 
,B 
.430 
- 
10.92 
6 


Package 
Number 
23; 
- 
24-Lead 
sOle~'~41l 
~~ 
1 
14flolO(25)@!B@1 
~~~x, 


E 
H 
DETAIL" 
A' 


~ 
"~~~~~~~~~~~ 
ir- 


1 
L 
Al 
h 
l< 
45· 
~=1£u UuU U U Uuul~~ 


C-', 


CL~f 
" :~) 
.- 
"- -ASEE 


5EATlNG- 
- 
'- 
I I 


PLANE 
'--1I--B 
101.004(.10)1 
DETAIL" 
A" 


14f1.010 
(25)@lcIA@IB®I 


" 
" 
NOTES: 
A 
VISUAL 
INDEx 
FEATURE 
MUST 
BE 
INCHES 
MilLIMETERS ~ 


INCHES 
MILLIMETERS ~ 
LOCATED 
WITHIN 
THE 
CROSS- 
0'" 
"'N 
M" 
0'" 
~IN. 
MAX. 
"'" 
M" 
1 
DIMENSIONING 
AND 
TOlERANCING 
HATCHED 
AREA. 
MIN. ...,. 


A 
.0926 
.1043 
2.35 
2.65 
PER 
ANSI 
Y14,5M-1982 
5. 
L 
IS 
THE 
LENGTH 
OF 
TERMiNAl 
Al 
.004 
.0118 
0.10 
0.30 
2. 
DIMENSION 
D 
DOES 
NOT 
INCLUDE 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE 
MOLD 
FLASH, 
PROTRUSIONS 
OR 
B 
.013 
.020 
0.33 
051 
7 
GATE 
BURRS 
MOLD 
FLASH. 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
C 
.0091 
.0175 
0.23 
.32 
PROTRUSIONS 
AND 
GATE 
BURRS 
POSITIONS. 


7. 
THE 
LEAD 
WIDTH 
B, 
AS 
0 
5985 
6141 
15.20 
15.60 
SHALL 
NOT 
EXCEED 
.006 
IN. 
MEASURED 
.014 
IN 
(036 
mm) 
OR 
E 
.2914 
.2992 
7.40 
7.60 
(0.15 
mm) 
PER 
SIDE. 
GREATER 
ABOVE 
THE 
SEATING 
e 
.050 
BASIC 
1.27 
BASIC 
3. 
DIMENSION 
E 
DOES 
NOT 
INCLUDE 
PLANE. 
SHALL 
NOT 
EXCEED 
A 
H 
.394 
.419 
10.00 
10.65 
INTER-LEAD 
FLASH 
OR 
MAXIMUM 
VALUE 
OF 
.024 
IN 
h 
.010 
.0?9 
0?5 
0.75 
PROTRUSIONS 
INTER-LEAD 
FLASH 
(0.61 
mm). 
L 
.016 
.050 
0.40 
1.27 
AND 
PROTRUSIONS 
SHALL 
NOT 
8. 
LEAD 
TO 
LEAD 
COPLANARITY 
SHALL 
N 
24 
24 
EXCEED 
010 
IN. 
(025 
mm) 


~~O~E~~ETHS~Ti~g4 
pl~AN~~ 
10 
mm) 
Ct 
8' 
Ct 
8' 
PER 
SIDE. 
<X 
4. 
THE 
CHAMFER 
ON 
THE 
BODY 
IS 
PACKAGE 
NUMBER' 
ZZ239 
REV.' 
E 
OPTIONAL 
IF 
IT 
IS 
NOT 
PRESENT. 
JEDEC 
NUMBER: 
MS-013-AO 


BURR - BROWNe 
,ElEI, 
Burr-Brown IeData Book 
• 


Package 
Number 
242 
- 
11-Lead 
ZIP 


.~o~ 


AF 
14iI.Ol 
5(0 381ijilzi 
X ($)1 


t 
~ 
r-394=:j 
~~' 
Tern 
~ 
T--- 
T--~ 


E T 
I 
1El 
I 
L1 
1= 
~.~ 
~ 


, 
+-t 


'-,025 
R 


PIN 
1~ J 
~ 


REF. 
_ 
e 
-[!IJ- 
.020 
R 
C 14i1.024(0.61}ijilzl 


B 
- 


REF. 
--I [ill '-- 


11 
PL. 


14iI.Ol0(0.25)ijilzlx 
ijity ijj 
--j[ill- 
11 
Pl. 


"'. 


INCHES 
MILUt.lETERS ~ 0'. 


INCHES 
MILLIt.lETERS ~ 
NOTES: 


MIN. 
MAX. 
MIN. 
MAX. 
MIN. 
I 
MAX. 
MIN. 
MA.lC. 
-- 


A 
.172 
.182 
4.37 
4.62 
N 
11 
11 
3 
1. 
DIMENSIONING 
AND 
TOLERANCING 


B 
.035 
.041 
0.89 
1.04 
P 
.148 
152 
3.76 
3.86 
PER 
ANSI 
Y14.5M-1982, 


C 
.014 
.024 
0.36 
0.61 
2 
CONTROLLING 
DIMENSION: 
INCH. 


0 
.778 
.798 
'9.76 
20.27 
3. 
N 
IS 
THE 
NUMBER 
OF 
TER~INALS 


[ 
.671 
.694 
17.04 
17.63 
[1 
.405 
.426 
1029 
10.82 


E2 
.110 
BASIC 
.279 
BASIC 
0 
.067 
BASIC 
1.70 
BASIC 


01 
.200 
BASIC 
5.08 
BASIC 


02 
.169 
BASIC 
4.29 
BASIC 
03 
.670 
BA 
IC 
17.02 
BASIC 


F 
.057 
.063 
1.45 
1.60 
L 
.150 
.176 
3.81 
4.47 
PACKAGE 
NUMBER: 
ZZ242 
REV.: 
0 


L1 
.690 
.710 
, 7.53 
18.03 
JEDEC 
NU~BER' 
f.1Q 
48 
AA 


b2--I I-- 
;fr2 
_E 
II 
\ 


PLANE,,-J Il 
UUUUU 
U U UtU,IJI~ 


~~ 
lUV 
V V V V V V U0~L t,~ 


FULL 
LEAO -'L 
4 PL 
b ---j 
Hkl.Ol0(.25)@ICI 


INCHES 
MILUNETERS f 


INCHES 
t.lILLlt.lET[RS ~ 


NOTES: 
8. 
POINTED 
OR 
ROUNDED 
LEAD 
TIPS ARE 
"'. ." 


.AX 
MIN. 
"AX 
"'. 
•• N 
"AX 
MIN. I MAX 
1 
ALL 
DIMENSIONS 
ARE IN INCHES. 
PREFERRED 
TO EASE INSERTION 


A 
.210 
-- 
5.33 
3 
L 
.115 
.150 
2.92 I 3.81 
3 
2. 
DIMENSIONING AND 
TOlERANCING 
PER 
9. 
b2 
MAXIMUM 
DIMENSION 
DOES 


ANSI 
YI4.5M-198Z 
NOT INCLUDE 
DAMBAR 
PROTRUSIONS 
Al 
.015 
-- 
0.38 
-- 
3 
N 
24 
24 
7 
3. 
DIMENSIONS 
A, 14.1, AND 
L ARE 
DAMBAR 
PROTRUSIONS 
SHALL 
NOT 


A2 
.115 
.195 
2.92 
4.95 
MEASURED 
WITH THE 
PACKAGE SEATED 
EXCEED 
.010 
(0.25mm). 


b 
.014 
022 
036 
0.56 
IN 
JEDEC 
SEATING PLANE 
GAUGE GS-J. 
10. 
DISTANCE BETWEEN LEADS 
INCLUDING 


b2 
.045 
.070 
1.14 
1.78 
9 
4. 
D, 
01, 
AND 
E1 
DIMENSIONS 
DO NOT 
DAMBAR 
PROTRUSIONS 
TO BE 
INCLUDE 
MOLD FLASH OR PROTRUSIONS. 
005 
(O.13nlm) 
MINIMUM 
, 
.008 
.014 
0.20 
0.36 
f.r10LD FLASH 
OR PROTRUSIONS 
SHALL 
11. 
A VISUAL 
INDEx 
FEATURE MUST 
BE 
0 
1.230 
1280 
31.24 
32.51 
4 
NOT EXCEED 
.0lD 
(O.25mm). 
LOCATED WITHIN THE CROSS-HATCHED 
AREA 


01 
.005 -- 
0.13 
-- 
4 
S. 
E AND 
eA MEASuRED 
WITH THE LEADS 
12 
fOR 
AUTOt.lAnc 
INSERTION. 
ANY 


E 
.300 
.325 
7.62 
8.26 
5 
CONSTRAINED TO BE 
PERPENDICULAR 
RAJSED IRREGULARITY ON 
THE TOP 
[1 
,240 
260 
6.10 
7.11 
4 
TO DATUM [IJ 
SURfACE 
(STEP, 
MESA, 
ETC.) 
SHALL 
6. e8 AND 
eC ARE 
MEASURED AT THE 
BE 
SYMMETRICAL ABOUT 
THE LATERAL. 


0 
.100 
BASIC 
254 
BASIC 
LEAD TIPS WITH THE LEADS 
AND 
LONGITUDINAl.. PACKAGE 
oA 
.300 
BASIC 
7.62 
BASIC 
5 
UNCONSTRAINED. 
CENT[RUNES. 
oB 
.430 
- 
10.92 
6 
7. 
N IS THE MAXIMUM 
OF TERMINAL 
PACKAGE 
NUMBER: 
ZZ243 
REV.. 
0 


oC 
.000 
.060 
0.00 
1.52 
6 
POSITIONS 
JEDEC 
NUMBER: 
MS 001 
AF 


BURR· BROWNe 
Burr-Brown Ie Data Book IElElI 


Package Number 243-1 - 24-Pln Pla.tlc, 
Single-WIde DIP, ISO Package 


1;4 
0 
1~ I 
~,~:::: :IJ 


1 
I- 
02 
"I 
12 


bC~ 
r-- 


rUIUllml! 


ir=E;1 
I 
I I 


~~E~U- 
Jl l 
"",~-fft!.~ 
ul~ 
All 


~. 


PLANE 


01 
JL 


01- 
• 
1/2 
lEAD 
,e 
~ 
c 
4 PL 
b3 
,B 
4 Pl 
b 
1"$I.Ol0(25)@lel 


INCH[S 
••••ILlIt.AETERS 
r 


INCHES 
MILlIt.AETERS 
r 


NOTES. 
9 
b2 
AND 
b3 
MAXIMUM 
DIMENSIONS 
DO 
0'" 
t.lIN. 
"AX. 
"'N 
MAX. 
0'" 
t.lIN 
I MAX. 
"'N 


MAX 
1. ALL 
DIMENSIONS 
ARE 
IN INCHES. 
NOT INCLUDE 
DAMBAR PROTRUSIONS 
DAMBAR PROTRUSIONS 
SHALL 
NOT 


A 
-- 
.210 
-- 
5.33 
,8 
-- 
I .430 
-- 
10.92 
6 
2. 
DIMENSIONING 
AND TOLERANCING 
PER 
EXCEED 
.010 
(0.25mm). 
ANSI Y14.5M-1982 
. 
Al 
.015 
-- 
0.38 
-- 
3 
,e 
.000 I .060 
0.00 
1.52 
6 
3. 
DIMENSIONS 
A. A I, 
AND 
L ARE 
10. 
OlSTANCE 
BETWEEN LEADS 
INCLUOING 
A2 
.115 
.195 
2.92 
4.95 
L 
.115 
I .150 
2.92 
3.81 
3 
MEASURED WITH THE 
PACKAGE SEATED 
OAMBAR PROTRUSIONS 
TO BE 


b 
.014 
.022 
0.36 
0.56 
N 
12 
12 
7 
IN 
JEDEC 
SEATING PLANE 
GAUGE GS-3. 
005 
(0.13mm) 
MINIMUM. 


b2 
.045 
.070 
1,14 
1.78 
9 
4. 
0, 
01, 
AND 
El 
DIMENSIONS 
DO NOT 
11. 
A VISUAL 
INDEx 
FEATURE MUST BE 


INCLUDE 
MOLD 
FLASH OR PROTRUSIONS. 
LOCATED WITHIN THE CROSS-HATCHED 
b3 
.030 
.045 
0.76 
1.14 
9 
MOLD FLASH 
OR PROTRUSIONS 
SHAlL 
AREA. 


c 
.008 
.014 
0.20 
0.36 
NOT EXCEED 
.010 
(0.25mm). 
12. 
FOR AUTOIrAATlC INSERTION. 
ANY 


0 
1.160 
1.1C15 
79.46 
'0.35 
4 
5. 
E AND 
eA MEASURED 
WITH THE LEADS 
RAISED 
IRREGULARITY ON THE TOP 


01 
on. -- 
0.13 
- 
4 
CONSTRAINED 
TO BE PERPENDICULAR 
SURFACE 
(STEP. 
MESA, 
ETC.) 
SHAlL 


TO DATUM~ 
BE 
SYMMETRICAL ABOuT 
THE LATERAL 


.630 
1 
16.64 
AND 
LONGITUDINAL 
PACKAGE 
E 
300 
.325 
7.62 
8.26 
5 
6 
eB 
AND 
eC ARE 
MEASURED AT THE 
CENTERLINES. 


LEAD TIPS WITH THE LEADS 
UNCONSTRAINED 
El 
?40 
?RO 
.10 
7.11 
4 
7. 
N IS THE 
MAXIMUM 
OF TERMINAL 
POSITIONS. 
PACKAGE 
NUMBER 
Z2243 
1 
REV.. 
J 
, .100 
A<;lr 
7'4 
A'''Ie 
8 
POINTED OR ROUNDED 
LEAD TIPS ARE 
JEDEC 
NUMBER: 
M$ 
001 
8E 
'A 
PREfERRED 
TO EASE INSERTION 
WITH 
THE 
EXCEPTION 
OF 
., NO< 


Package Number 243-2 
- 24-Pln Pla.tlc, 
Single-Wide DIP 


I ;4 
0 
1~ I 
~~:~:::: 
:: :IJ 


1 
12 


b2~ 
r-- 


ruu mp 


~E;1 
I 
I I 
~~;'-~;Um 


~ 
'""£ 


~ 
:, 
L 
Al 


01 
JL 


-0- 
• 
1/2 
lEAD 
eC- 
c 
4 
PL 
b3 
e8~ 


4 PL 
b 
1"$"lol0(.25)@lcl 


INCHES 
MILLIMETERS 
r 


INCHES 
"AILLIMETERS 
r 


NOTES· 
9, 
b2 
AND 
b3 
MAXIMUM 
DIMENSIONS 
DO 
0'" 
t.lIN. 
t.AAX. 
"'N 
MAX. 
0'" 
"'N 
"AX 
~IN, 
I MAX. 
1. ALL 
DIMENSIONS 
ARE 
IN INCHES 
NOT INCLUDE 
DAMBAR PROTRUSIONS 


A 
-- 
.210 
-- 
5.33 
3 
,r 
.000 
n60 
0.00 
I 
1.5'" 
6 
2. 
DIMENSIONING AND 
TOLERANCING 
PER 
DAMBAR 
PROTRUSIONS 
SHAlL 
NOT 
ANSI Y14,5t.4-1982. 
ExCEED 
010 
(0.25mm). 
Al 
015 
-- 
0.38 
- 
3 
L 
.115 
150 
2.92 
I 
3.81 
3 
3. 
DIMENSIONS 
A, A 1. AND 
L ARE 
la, 
DISTANCE BETWEEN LEADS 
INCLUDING 
A2 
115 
.195 
292 
4.95 
N 
16 
16 
7 
MEASURED WITH THE 
PACKACE SEATED 
DAMBAR 
PROTRUSIONS 
TO B£ 
b 
.014 
.022 
0.36 
0.56 
IN JEDEc 
SEATING PLANE 
GAUGE GS-3 . 
ODS (0,13mm) 
MINIMUM. 


b2 
.045 
.070 
1.14 
1.78 
9 
4, 
D, 
01. 
AND 
£1 
DIMENSIONS 
DO NOT 
11. 
A VISUAL 
INDEX 
FEATURE MUST 8E 


b3 
.030 
.045 
0.76 
1.14 
9 
INCLUDE 
MOLD 
FLASH OR PROTRUSIONS. 
LOCATED WITHIN THE CROSS-HATCHED 
MOLD FLASH 
OR PROTRUSIONS 
SHALL 
AREA. 


c 
.008 
.014 
0.20 
0.36 
NOT EXCEED 
.010 
(Q,25mm) 
12. 
fOR 
AUTOMATIC INSERTION, 
ANY 
0 
1.160 
1.195 
29.46 
30.35 
4 
5. 
E AND 
eA MEASURED WITH THE LEADS 
RAISED iRREGULARITy 
ON 
THE TOP 


01 
.005 
-- 
0.13 
-- 
4 
CONSTRAINED TO BE PERPENDICULAR 
SURFACE 
(STEP, 
MESA, 
ETC.) 
SHALL 


E 
.300 
.325 
7.62 
8.26 
5 


TO OATUM~. 
BE 
SYMM[lRICAL 
ABOUT 
THE LATERAL 


6. 
eB 
AND 
eC ARE 
MEASURED AT THE 
AND LONCITUDINAL 
PACKAGE 
El 
.240 
.280 
6.10 
7.11 
4 
LEAD 
TIPS WITH THE LEADS UNCONSTRAINED. 
CENTERUNES. 
, 
.100 
BASIC 
2.54 
BASIC 
7. 
1'4 IS THE MAXIMUM 
OF TERMINAL 
POSITIONS 
PACKAGE 
NUMBER: 
ZZ243 
2 
REV' 
C 


,A 
.300 
BASIC 
7.62 
BASIC 
5 
8, 
POINTED 
OR ROUNDED 
LEAD TIPS ARE 
JEDEC 
NUMBER: 
MS 
001 
BE 


e8 
-- 
.430 
- 
10.92 
6 
PREFERRED 
TO EASE INSERTION. 
WITH 
THE 
EXCEPTION 
Of 
M N 


M 


BUR".Bm- 
I~if 
Burr-Brown Ie Data Book 


- 
!e- 
ca.2ccaJ: 
(,) 
CI) 
:E- 
en 
Cl.z 


~a:c 
w 
Cl 


~o 


~• 


I. 
D 
"I 
24 
13 


~~ :::::::::: 
:11 


b2 --1 I-- 
~A2 


BASE 
f 
I 
I 
\ 


PLANE~ljlU 
U J1 U10J)JUIU ~ 
~r::~G-f:~,-rv 
V V V V ~ ~ V I I 
t,L 


?/2 
LEAD JL 
-0 
- 
+ 
4 PL 


~3pL 
b 
1§IO'D(25)@ICI 


INCHES 
Io4ILLIMETERS 
~ 
INCHES 
MILLIMETERS 
~ 
NOTES: 


MIN. 
MAX. 
MIN. 
MAX 
~ 
DIM 
l.lIN 
MAX. 
I.lIN. 
MAX. 
l 
1. ALL 
DIMENSIONS 
ARE IN 
INCHES 


., 10 
- 
5.33.3 
eC 
000 
.060 
0.00 
1.52 
6 
2. ~~~~~~'~~I~~ 
1ri~~ 
TOLERANCING PER 


.015 
-- 
0.38 
-- 
.3 
l 
.115 
.150 
2.92 
3.81 
.3 
J. 
DIMENSIONS 
A, AI, 
AND 
L ARE 
115 
.195 
2.92 
4.95 
N 
24 
24 
7 
MEASURED WITH THE PACKAGE SEATED 


.014 
.022 
0.36 
0.56 
IN JEDEC 
SEATING PLANE 
GAUGE GS-3 


.045 
070 
1.14 
1.78 
9 
4'I~Cl~~'E A~gl~ln~~~N~~N,;RgT~U~~~NS. 


030 
045 
0.76 
1.14 
9 
MOLD 
FLASH DR 
PROTRUSIONS 
SHAll 
c 
.008 
014 
0.20 
0.36 
NOT EXCEED .010 
(O.25mm) 
o 
1.1601.19529.4630.354 
5. 
E AND 
eA 
MEASURED WITH THE LEADS 


01 
.005 
- 
0.13 
- 
4 
~gNg~~~~ 
BE PERPENDICULAR 


E 
.300 
.325 
7.62 
8.26.5 
6. 
eB AND 
eC ARE MEASURED AT THE 


[1 
.240 
.280 
6.10 
7.11 4 
LEAD TIPS WITH THE LEADS 


e 
.100 
BASIC 
2.54 
BASIC 
UNCONSTRAINED. 


eA 
.300 
BASIC 
7.62 
BASIC 
.5 
7. 
N IS THE MAXIMUM OF TERMINAL 
eB 
.430 
10.92 6 
POSITIONS. 


"I 
13 


::::11 


b2-jf-- 
I 
I 


r~E,,-:M1UJU1 
~~~I~G-!- 
-ijV V 


?/2 
LEAD 
JL 
4PL 
b3 


4 
PL 
b 
/0$1 D1D( 25)@lc! 


011.4 
INCHES 
MILLIMETERS 
9 
Olt.l 
INCHES 
MILLIMETERS 
Q 
NOTES: 


t.lIN 
MAX. 
"'IN. 
MAX. 
l 
tollN. 
1ro4AX. t.lIN 
MAX. 
t 
1. ALL 
DIMENSIONS 
ARE 
IN INCHES. 


. 
-0-'5 .210 
-- 
5.33 
3 
eC 
.000 
.060 
0.00 
1.52 6 
2. ~~~~~1~~~~1~~~ TOLERANCING 
PER 
-- 
0.38 
- 
3 
L 
.115 
.150 
2.92 
3.81 
3 3 
DIMENSIONS A. A1. AND 
L ARE 
115 
.195 
2.92 
4.95 
N 
1 
7 
MEASURED 
WITH THE PACKAGE 
SEATED 
.014 
.022 
0.36 
0.56 
IN 
JEDEC 
SEATING PLANE GAUGE GS-3. 


.045 
.070 
1.14 
1.78 
9 
4. 0, 
01, 
AND 
El 
DIMENSIONS 
00 
NOT 


.030 
.045 
0.76 
1.14 9 
~~"riDiLA~~L~:~~~T~~SI~~~T~~~NS 


c 
.008 
.014 
0.20 
0.36 
NOT EXCEED 
.010 
(0.25mm). 


o 
1.160 1.195 29.46 
30,35 
4 
5. 
E AND eA 
MEASURED WITH THE LEADS 
01 
005 
- - 
0.13 
- - 
4 
CONSTRAINED 
TO BE 
PERPENDICULAR 
E 
.300 
.325 
7.62 
8.26 
5 
TO DATUM ~ 


£1 
240 
.280 
610 
7.11 
4 
6. LeE~O~~p;CWI~~ET~~A~~~~ 
~~C~~~TRAINED. 


e 
.100 
BASIC 
2.54 
BASIC 
7 
N 1$ THE MAXIMUM 
OF TERMINAL 
posmONS 


eA 
.300 
BASIC 
7.62 
BASIC 
5 
B. 
POINTED OR ROUNDED 
LEAD TIPS ARE 
eB 
-- 
.430 
-- 
110.92 
6 
PREFERRED 
TO EASE INSERTION. 


iL=E;J 


--e=~, 
eC l-~-!c 


eB~ 


8. 
POINTED 
OR ROUNDED 
LEAD TIPS ARE 


PREFERRED 
TO EASE INSERTION 


9. 
b2 
AND 
b3 
MAXIMUM 
DIMENSIONS 
00 
NOT INCLUDE 
DAMBAR PROTRUSIONS . 
DAMBAR 
PROTRUSIONS 
SHALL 
NOT 
EXCEED 
.010 
(0 25mm) 
10. 
DiSTANCE 
BETWEEN LEADS 
INCLUDING 
OAI.4BAR PROTRUSIONS 
TO BE 


005 
(0.13mm) 
t.4INlt.4UM 


11. 
A VISUAL 
INDEX 
FEATURE MUST 
BE 
LOCATED WITHIN THE CROSS-HATCHED 
AREA 
12 
FOR AUTOMATIC INSERTION. 
AN' 
RAiSED 
IRREGULARITY ON 
THE TOP 
SURfACE 
(STEP. 
MESA. DC) 
SHAlL 
8E 
SYMMETRICAL ABOUT 
THE 
LATERAL 


AND lONGITUDINAL 
PACKAGE 


CENTERLINES. 


PACKAGE 
NUMBER' 
Z224.}.3 
REV.: 
A 


JEDECNUMBER, 
MS 00' 
BE 


9 
b2 
AND 
b3 
MAXIMUM 
DIMENSIONS 
00 


NOT INClUDE 
OAM8AR 
PROTRUSIONS 
DAMBAR 
PROTRUSIONS 
SHALL 
NOT 


EXCEED 
.010 
(O.25mm) 
10. 
DISTANCE 
BETWEEN lEADS 
INCLUDING 


DAMBAR 
PROTRUSIONS 
TO 8E 


.005 
(0.13mm) 
MINIMUM . 


11. 
A VISUAL 
INDEX 
FEATURE MUST 
BE 
LOCATED WITHIN THE CROSS-HATCHED 
AREA. 
12. 
fOR 
AUTOMATIC INSERTION. 
ANY 


RAISED IRREGULARITY ON THE 
TOP 
SURFACE 
(STEP, 
MESA, 
ETC.) 
SHALL 
BE SYMMETRICAL ABOUT 
THE 
LATERAL 
AND 
LONGITuDINAL 
PACKAGE 
CENTERUNES 


PACI<AGE 
NUMBER: 
ZZ243-4 
REV 


JEOEC 
NUMBER 
M$-OOl-BE 


WITH 
THE 
EXCEPTION 
OF ••N" 


BUlt""BROWNe 


Burr-Brown Ie Data Book IEilEilI 


Package 
Number 
243-5 
- 
24-Pln 
Plastic, 
SIngle-Wide 
DIP, 
ISO package 
With 
Gull 
Wing L.ad 
•. 
Ii. 


0 
13 


1 


~~~~~~ 
~~~~I} 


1 
" 
--H--I"$"lol0(25)@ICI 
--J l--'2 


O± 5" 


~ 
=IT 


ir=E;1 
lJiJiii] 
A CLm 
1),"~jtjL 
SEATING7--'=[- 


~eAj 


4 
PL 
b3 


4 
Pl 
m 
PLANE 


INCHES 
MILLIMETERS ~ 


INCHES 
MILLIMETERS ~ 


NOTES· 
0'" "" 
"AX 
"'" 
"AX 
"'" 
"'" 
"AX 
Io4IN 1 MAX 
1. ALL 
DIMENSIONS 
ARE 
IN 
INCHES. 
7. 
A 
VISUAL 
INDEX 
F"EATURE MUST 
BE 


A 
N 
16 
16 
• 
2. 
DI~ENSIONING 
AND 
TOLERANCING 
PER 
LOCATED 
WITHIN 
THE 
CROSS-HATCHED 


.210 
533 
ANSI 
Y14 5M-1982 
AREA. 


Al 
.015 
- 
0.38 
3. 
O. 01, 
AND 
£1 
DIMENSIONS 
DO 
NOT 
8 
FOR 
AUTOMATIC 
INSERTION, 
ANY 
A2 
.115 
195 
292 
4.95 
INCLUDE 
MOLD 
FLASH 
OR 
PROTRUSIONS 
RAISED 
IRREGULARITY 
ON 
THE 
TOP 
b 
01. 
022 
036 
0.56 
MOLD 
FLASH 
OR 
PROTRUSIONS 
SHALL 
SURFACE 
(STEP. 
MESA. 
ETC.) 
SHALL 


b2 
.045 
.070 
1.14 
1.78 
5 
NOT 
EXCEED 
010 
(0.25mm) 
BE 
SYMMETRICAL 
ABOUT 
THE 
LATERAL 


b3 
.030 
.045 
0.76 
1.14 
4. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
AND 
LONGITUDINAL 
PACKAGE 
C.no 
.014 
n '0 
0.3' 
POSITIONS 
CENTERLINES 


0 
1.160 
1.195 
29.46 
0.35 
3 
5. 
b2 
MAXIMUM 
DIMENSION 
OOES 
01 
.005 
- 
0.13 
3 
NOT 
INCLUDE 
DAMBAR 
PROTRUSIONS 
. 


E 
.300 
.325 
7.62 
8.26 
DAM BAR 
PROTRUSIONS 
SHALL 
NOT 


El 
240 
280 
6.10 
7.11 
3 
EXCEED 
.010 
(0.25mm) 


e 
.100 
BASIC 
2.54 
BASIC 
6. 
DISTANCE 
BETWEEN 
LEADS 
INCLUDING 


eA 
.390 
.430 
9.91 
10.92 
OAMBAR 
PROTRUSIONS 
TO 
BE 
PACKAGE 
NUMBER: 
ZZ243 
5 
REV, 
A 


L 
.045 
057 
1.15 
1.45 
005 
(0.13mm) 
MINIMUM 
JEDEC 
NUMBER: 
NONE 


~r-Bl 
r' 


t 
BE 


~~~E 
~ 
I fI 
H 
T 
IT 
ITiJ 
A 
SEATING!!,I 
H HI 
H H H H H H 
f::4 
H 1-1 
,~,--1,~_" '_+. 
.=E, 
0 
~ 
••+, 


MILLl~ETERS 
9 


WIN 
MAX. 
E 


0" 
IS" 
3 


NOTES, 


I. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y14.5-1973. 


2. 
LEAOS 
WITHIN 
.005 
IN 
(0.13mm) 
RADIUS 
OF 
TRUE 
POSITION 
(TP) 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
MATERIAL 
CONDtTiON 
AND 
UNIT 
INSTALLED 


3. 
0< 
APPLIES 
TO 
SPREAD 
LEADS 
PRIOR 
TO 
INSTALLATION 


4 
N 
IS 
THE 
NUMBER 
OF 
lERMINAL 
POSITIONS 


5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 
PLANE 
1$ 
COINCIDENT 
WITH 
THE 
PLANE 
(Al 
= 
0). 
TERMINALS 
LEAD 
STANDOFFS 
ARE 
NOT 


REOUIRED, 
AND 
B 1 
MAY 
EOUAL 
B 
ALONG 
ANY 
PART 
OF 
THE 
LEAD 
ABOVE 
THE 
SEATING/BASE 
PLANE 


6. 
E 1 
DOES 
NOT 
INCLUDE 
PARTICLES 
OF 
PACKING 
MATERIALS 


7 
CONTROLLING 
DIMENSION 
INCH 


A 
105 
.175 
7.67 
4.4 
AI 
.025 
055 
0.64 
1.40 
B 
.015 
.021 
0.38 
0.53 5 
81 
038 
.060 
0.97 
1.52 
5 
C 
.008 
012 
0.20 
0.30 
o 
1.1881.2\2 
30.1830.78 


E 
,on 
'" 
7 '7 
.?1 
[1 
.280 
310 
7.11 
7.87 6 


el 
Ion 
TYP 
? 0;,4 
TVP 
2 


eA 
300 
TYP. 
7.62 
TYP. 
:2 
l 
.1251.175 
318 
4.45 


N 
24 
24 
01 
.010 I -- 
0.25-- 


S 
.030 I .065 
0.76 
1.65 


8. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA 


PACKAGE 
NUMBER: 
ZZ245 
JEDEC 
NUMBER: 
MO- 36 
AE 
WITH 
THE 
EXCEPTION 
or 
DIM 
D. 
N 


I!"R-B~lr 
EiEL 
Burr-Brown Ie Data Book 


II 


BASE 
PlANE"-.~~~;G--[ 


?JLL 
LEAD 
II 
4 PL 
b --11-- -1"$-1 0-'-0-(2-5-)-@-I-ci 


;IT ~E;1 
I~, 
I 
I 
L,L 


. 
Al 
! 
U 
o 
+ -e=~--III 
eC 
r-- 
--nr- c 


eB -----j 


0'" 


INCHES 
t.lILlIMElERS 
01" 
INCHES 
MILLIhAETERS 


••.• x 
•••• X. 
"'N 
A 
.115 
.150 
292 
3.81 


Al 
.015 
28 
28 


A2 
.11 
.1 
4 
b 
.014 
.022 
0.36 
0.56 


b2 
045 
.070 
1.14 
1.78 
9 


c 
.00 
,. 
6 


0 
1.385 
1.42535.18 
36.20 
01 
.005 
0.13 


E 
. 
00 
7 . 
6 
El 
240 
.280 
6.10 
7.11 


e 
1 
eA 
.300 
BASIC 
7.62 
BASIC 


eB 
.430 
10.92 
.000 
.060 
O. 
1.52 


NOTES: 
9. 
b2 
MAXIMUM 
DIMENSION 
DOES 
1. ALL 
DIMENSIONS 
ARE IN 
INCHES. 
NOT INCLUOE 
OAMBAR 
PROTRUSIONS 
2. 
DIMENSIONING 
AND TOLERANCING 
PER 
DAMBAR 
PROTRUSIONS 
SHALL 
NOT 
ANSI Y14.5M~1982. 
EXCEED .010 
(O.25mm). 


3. 
DIMENSIONS 
A. At, 
AND 
L ARE 
10. 
DISTANCE 
BETWEEN LEADS 
INCLUDING 


MEASURED WITH THE 
PACKAGE 
SEATED 
DAt.4BAR PROTRUSIONS 
TO BE 
IN JEDEC SEATING PLANE GAUGE GS-3 
.005 
(O.13mm) 
MINIMUM. 
4. 
D. 01. 
AND [I 
DIMENSIONS DO NOT 
11 
A VISUAL INDEX FEATURE MUST BE 


INCLUDE 
MOLD 
FLASH OR PROTRUSIONS. 
LOCATEO WITHIN THE CROSS-HATCHEO 


l.40LD F"LASH OR PROTRUSIONS 
SHALL 
AREA. 


NOT EXCEED 
.0lD 
(0.25mm). 
12 
F"OR AUTOMATIC INSERTION. 
ANY 
5. 
E AND 
eA 
l.4EASURED WITH THE LEADS 
RAiSED 
IRREGULARITY ON 
THE TOP 
CONSTRAINED 
TO BE 
PERPENDICULAR 
SURFACE 
(STEP. 
MESA. 
ETC.) 
SHALL 
TO DATUM ~ 
. 
BE 
SYMMETRICAL ABOUT 
THE LATERAL 
6 
eB 
AND 
eC ARE MEASURED 
AT THE 
AND 
LONGITUDINAL 
PACKAGE 


LEAD TIPS 
WITH THE LEADS 
UNCONSTRAINED. 
CENTERllNES. 
7 
N 1$ THE MAXIMUM 
OF" TERMINAL 
POSITIONS. 
PACKAGE 
NUMBER: 
ZZ246 
REV.: 


8. 
POINTED OR 
ROUNDED 
LEAD TIPS 
ARE 
JEDEC 
NUMBER: 
MS-OO 
l-AG 


PREFERRED 
TO EASE INSERTiON 
WITH 
THE 
EXCEPTION 
OF 
••N" 


I' 
0 
'1 
~"'-~::J:::::I::~IJ 


1 
14 


--J I--Bl 


~~~E\~H H JTH H H H H H H H 
if:::J,'_ 
' , -II-, 


~el 
- 


"'" 


INCHES 
MILLIUETERS 
~ 01" 


INCHES 
MILLIMETERS 
~ 


NOTES, 


5. 
OUTLINES 
ON 
WHICH 
THE 
SEATING 


"'N 
"AX 
l,lIN. 
"AX. 
MIN. 
"AX. 
MIN. 
MAX. 
1. 
DIMENSIONING 
AND 
TOLERANCING 
PLANE 
IS 
COINCIDENT 
WITH 
THE 
A 
105 
.175 
2.67 
4.45 
0 
(f 
15' 
O' 
15' 
3 
PER 
ANSI Y14.5-197J 
PLANE 
(AI 
;:0 
0). 
TERMINALS 


Al 
025 
.055 
0.64 
1.40 
2. 
LEADS 
WITHIN .005 
IN 
(0.13mm) 
LEAD 
STANDOFFS 
ARE 
NOT 


I. 
.015 
.021 
038 
0.53 
5 
RADIUS or 
TRUE 
POSITION 
(TP) 
REOUIRED. 
AND 
B' 
MAt 
EOUAL 
8 


Bl 
.038 
.060 
0.97 
1.52 
5 
AT 
GAUGE 
PLANE 
WITH 
MAXIMUM 
ALONG 
Af'lt 
PART or 
THE 
LEAD 


Ie 
.008 
.012 
0.20 
0.30 


MATERIAL 
CONDITION 
AND 
UNIT 
ABOVE 
THE 
SEATiNG/BASE 
PLANE 


INSTALLED. 


D 
1.3-" 
1.412 35.25 35.86 
6. 
El 
DOES 
NOT 
INCLUDE 
PARTICLES 


E 
.290 
.325 
7.37 
8.26 


3 
ex 
APPLIES 
TO SPREAD 
lEADS 
or 
PACKING 
MATERIALS. 


El 
.280 
.310 
7.11 
7.87 
6 
PRIOR 
TO 
INSTALLATION. 
7. CONTROLLING 
DIMENSION: 
INCH. 


.l 
. lnn 
TYP 
''''4 
TYP . 
2 
4. 
N 
IS THE 
NUMBER 
OF 
TERMINAL 
8. 
A VISUAL 
INDEX 
FEA1URE 
MUSl 
POSITIONS. 


eA 
.300 
TYP. 
7.62 
TYP. 
2 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
.1?5 .,7'~, 
4.45 
HATCHED 
AREA. 


N 
28 
28 
4 
PACKAGE 
NUMBER: 
22247 
IREV., 
0 
Ql 
.0lD 
0.25 
JEDEC 
NUMBER: 
MO 036 
AE 
S 
.030 
.065 
0.76 
1.65 
WITH 
THE 
EXCEPll0N 
OF" OIM. 
D. 
N 


lunn-me 
Burr-Brown Ie Data BookEiS 


bO~ 


N 
20 
11 


HH 
H~~ 
t 


INDEX 
---./ 
't:1 
t:1 t:1 t:1 t:1 t:1 t:1 t:1 t:1_~ l 
AREA 
1 
10 


-i 


II U 0 0 D~ 


B --H-- 
A1 


INCHES 
MilliMETERS ~ 


INCHES 
MtlUMETERS 
~ 


NOTES, 
~" 
MIN. 
MAX 
MIN. 
MAX 
0'" 
MIN. 
MAX 
t.lIN. 
MAX. 
-- 


A 
.071 
077 
1.80 
1.96 
1. 
LEADS 
IN 
TRUE 
POSITION 


A1 
.002 
.006 
0.05 
0.15 
WITHIN 
010" 
(0.25 
mm) 
@ 
~MC 


B 
.013 
017 
0.33 
0.43 
AT 
SEATING 
PLANE. 


c 
.0076 .0082 
0.19 
0.21 
2 . 
PIN 
NUMBERS 
SHOWN 
FOR 


0 
.494 
.49B 
12.55 12.65 
REFERENCE 
ONLY 
NUMBERS 


E 
.206 
.210 
5.23 
5.33 
MAY 
NOT 
BE 
MARKED 
ON 
. 
.050 
BASIC 
'.27 
BASIC 
PACKAGE 


H 
303 
.311 
7.70 
7.90 
3. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


L 
.016 
.031 
0.40 
0.80 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


N 
20 
20 
4 
HATCHED 
AREA 


5 
.021 
.025 
0.53 
0.64 
4. 
N 
15 
THE 
NUMBER 
OF 
TERMINAL 
0( 
3' 
5' 
S 
5' 
POSITIONS. 


I 


Package 
Number 
250 
• 
8~Pln Pla,tlc r- A -------j 


DJ 


~11 
q 
~K 
~" 
l 
F H --n-- 
H 


~L~ 
---J G r-- 


INCHES 
MilLIMETERS 
f 


INCHES 
MilLIMETERS 


N 
NOTES, 


O'M 
"'N 
MAX. 
"'N 
MAX. 
0'" 
"'N 
MAX 
"'N 
MAX. 
1 -- 


A 
.620 
.640 
15.78 
16.26 
B 
.465 
.485 
11.81 
12.32 


C 
.350 
.370 
8.89 
9.40 
F 
.165 
.185 
4.19 
4.70 


G 
.100 
BASIC 
2,54 
BASIC 
H 
.025 
SO. 
.635 
SO . 


K 
.465 
.490 
11.81 
12.45 


L 
.280 
300 
7.11 
7.62 


PACKAGE 
NUMBER: 
ZZ250 
REV.: 
B 
JEDEC 
NUMBER: 
NONE 


i~m·Burr-Brown Ie Data Book 
• 


D'" 


INCHES 
~ILLIMETERS 


"'N 
lW<. 
"'N 
MAX 


A 
,0< 
,o0 
• 


AI 
0'5 
025 
0.38 
0.64 


A3 
i';o 
.110 
".54 
79 


b 
.013 
.023 
033 
0.58 


b2 
026 
.032 
0.66 
0.81 
n 
.485 
.495 
12.32 
12.57 


1 
.450 
.460 
11.43 
11.68 


02 
.450 
460 
, 1.43 
11.68 


E 
.390 
430 
9.9' 
10.92 
e 
~SIC 
1:;,,"., 8A~IC 


N 
? 
? 


1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
SOE~~;NbO'$~~E? 
R 
@ 
MMC 
AT 


2. 
P'N 
NUMBERS 
SHOWN 
FOR 
REFERENCE 
ONLY. 
NUMBERS 
MAY 
NOT 
BE 
MARKED 
ON 
PACKAGE 


.3 
N 
15 
THE 
MAXIMUM 
OF 
TERMINAL 
POSITIONS. 


Package 
Number 
252 
- 
40-Lead 
SOle, 
.370 
Wide 


~~~:::::::::":::::::::':m 


~_r 


LHI 


DETAIL 
"A" 


, 
20 
t 


GL 
/-, 


pi 
: 
It~ 
:g~,F'IBlI~Or:O 
0j ~ 
De 0 0 0 0 0 0 0 0 0) 
A 
'(--ASEE 
DETAil 
"A" 


D'" 
INCHES 
MILUMETERS 
~ D'" 
INCHES 
MILLIMETERS 
~ 


NOTES 
"'N 
MAX. 
MIN. 
"AX 
"'N 


MAX. 
MIN. 
"AX 
-- 
I 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 
A 
096 
.108 
2.45 
2.75 
OW' 
(0 
2Smm) 
R 
@ 
MMC 
AT 
AI 
.002 
TYP 
005 
TYP 
SEATING 
PLANE 
B 
.012 
020 
0.30 
0.50 
c 
004 
012 
0.10 
0.30 
2 
PIN 
NUMBERS 
SHOWN 
FOR 


0 
1.036 
1.059 
26.30 
2690 
REFERENCE 
ONLY 
NUMBERS 
MAY 
NOT 
BE 
MARKED 
ON 
PACKAGE. 
< 
.362 
.378 
9.20 
9.60 


e 
042 
.058 
1.07 
1.47 
3. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 


G 
043 
.051 
1.10 
1.30 
LOCATED 
WITHIN 
THE 
CROSS- 


H 
453 
.476 
11.50 
12.10 
HATCHED 
AREA . 


L 
.009 
0.25 
4 
4 
L 
IS 
THE 
LENGTH 
OF 
TERMINAL 


N 
40 
40 
5 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE. 
T 
5 
I 
N 
1$ 
THE 
NUMBER 
OF 
TERMINAL 
POSITIONS 
PACKACE 
NUMBER 
22252 
REV· 
B 
JEDEC 
NUMBER· 
NONE 


SURR-Sm- 
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n 
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37 
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MOUNTING 
HOlE 
eTR 
IS 


(3S.lmm) 


00 
0 
ElOAAD 


~.=OO=go 
g J 


l::I3J.l::I3ANO:l 
O/V 
.................................... 


------- 
BOARO5.0" (l27Omm) -------_1 


PIN 
ROW 
SPACING 
vr]' 


(25;;'m~U 


.2J5~~ 
L 


(6Omm) 


NOTES, 


1 
PIN 
SPACING 
1'·(2S4mm) 
UNLESS 
OTHERWISE 
NOTED. 


MOUNTING 
HOLE 
DIAMETER 
'20·' 
(30Smm) 


ALL 
DIMENSIONAL 
TOLERANCES 
± ODS" 
UNLESS 
OTHERWISE 
NOTED 


PACKAGE 
NUMBER 
ZZ2SS 
REV. 


JEDEC 
NUMBER· 
NONE 


L'062S" 


(1.6m,"> 


025-~ 


(O.635mm) 


SQUARE 
POST 


Package 
Number 
256 
- 
68-Lead 
Quad. 
Pkg. 
With 
Gull 
Wing 
leads 
~"">O't1 
R;:R;:~~~I "'~, 


"•..,/+0 
--jkJ~ 


x 
45' 
PIN 
1 
.040 
INDICATOR 
3X 


q 
===d- 
f-) "u"""""'~'~~ 
SEATING 
PLANE 


A' 


0'" 


INCHES 
MILLIMETERS 
1 
Ill" 


INCHES 
MILLIMETERS 
1 


NOTES 


MIN. 
MAX 
"IN 
MAX. 
"IN 
"AX 
MIN. 
"AX 
-- 


A 
.200 
REF 
481 
REF 
, 
FORMED 
LEADS 
SHALL 
BE 
PLANAR 
WITH 
RESPECT 
TO 
ONE 
ANOTHER 


A' 
045 
.055 
1,14 
1.40 
WITHIN 
.004 
MAX 
AT 
SEATING 


h 
0, 
07' 
0" 
0_4 
PLANE 
0 
1.200 
1.220 
0.4 
30.99 
2. 
N 
IS 
THE 
MAXIMUM 
OF 
TERMINAL 
D' 
.940 
.96 
3.RR 
UR 
POSITIONS. 
D2 
865 
875 
21.97 
2223 
e 
050 
SASI 
1.'7 
ASIr. 


L 
.04 
REF" . 
1.14 
Rf:'T. 


N 
6 
2 
1- 
0( 
O· 
Fe 
IT 
0' 


PACKAGE 
NU,",BER, 
22256 
REV., 
8 
JEDEC 
NU,",BER, 
NONE 
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Package Number 258 • 
IS-Load 
SOle, 
,208 
Wldo 


~OR~ 


"oc.~ 
c 
" 
AREA 
~ 


8 8 8 8 8 8 8~ 
1 
8 


~.~~~ 
0 


~ 


J( 
0 
m 
~oool~lA 
I I 


C 


PLANE 
l--s -J 
~e 
JCTI 


L--1~ 
II 


INCHES 
tollLLIhAETERS " 
INCHES 
MILLIhAETERS 1 


NOTES: 


0'" 
t.lIN. 
MAX. 
"'" 
",,,e ~ 0'" 
"'" 
MAX. 
l,lIN. 
"AX. 
1 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


A 
-- 
.090 
-- 
?29 
.010" 
(0 
25mm) 
R 
@ 
MMC 
AT 


Al 
004 
.008 
0.10 
0.20 
SEATING 
PLANE. 


8 
.012 
.020 
0.30 
0.51 
2 
PIN 
NUMBERS 
SHOWN 
FOR 


C 
.005 
.008 
013 
0.20 
REFERENCE 
ONLY. 
NUMBERS 
MAY 
0 
400 
.41"- 
1.1 
10."'4 
NOT 
BE 
MARKED 
ON 
PACKAGE 


E 
.205 
.214 
5.21 
5.44 
3. 
A 
VISUAL 
INOEX 
FEATURE 
MUST 
8E 
e 
.044 
.055 
1.12 
1.40 
LOCATED 
WITHIN 
THE 
CROSS- 
H 
.300 
.324 
7.62 
8.23 
HATCHED 
AREA. 
L 
.012 
.036 
0.30 
0.91 


N 
16 
16 
5 
4. 
L 
IS 
THE 
LENGTH 
OF 
TERMINAL 


S 
.020 
.031 
0.51 
0.79 
FOR 
SOLDERING 
TO 
A 
SU8STRATE. 


I 
5. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


I 
POSITIONS. 
PACKAGE 
NUMBER' 
ZZ258 
REV. 
C 


JEDEC 
NUMBER: 
NONE 


Package 
Number 
285 
- 
18-lead 
sOle 
•. 
1150 Wide 


~D~ 


~~ 


16 
9 
f1 


fl"$1 
010 
(25)@18@1 
t 
LL 
INDEX 
~ 
E 
H 


AREA 
'tJ 
tJ tJ tJ tJ tJ Hr 
L 


DETAIL" 
A" 


1 
8 


~~~E~\j~ 
~ 
U U U U u u1rnf+ 
II h 
:~5. 


C~eDEQ~ 


SEATING 
~ 
~ -H- 
'= 
4 
, 


PLANE 
~ 


SEE 
DETAIL "K 


8 
101004 
(10) 
1 


1"$1010 
(25)@lcIA@18®1 


INCHES 
MILLIIlAETERS " 
INCHES 
hAlLLlllAETERS 1 


NOTES, 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
01" 
l.lIN. 
MAX. 
toliN. 
MAX. ~ 0'" 
toliN. 
MAX. 
toliN. 
LOCATED 
WITHIN 
THE 
CROSS- 
"AX. 
1. 
DIMEN510NING 
AND 
TOLERANCING 
A 
.0532 
.0688 
1..35 
1.75 
PER 
ANSI 
YI4.5M-1982. 
HATCHED 
AREA . 


Al 
004 
.0098 
0.10 
0.25 
2. 
DIMENSION 
D 
DOES 
NOT 
INCLUDE 
5. 
L 
IS 
THE 
LENGTH 
OF 
TERMINAL 


8 
.01.3 
.020 
0.33 
0.51 
7 
MOLD 
FLASH. 
PROTRUSIONS 
OR 
FOR 
SOLDERING 
TO 
A 
SUBSTRATE 


C 
.0075 
.0098 
0.19 
0.25 
GATE 
8URRS. 
MOLD 
FLASH . 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


D 
.3859 
.3937 
9.80 
10.00 
2 
PROTRUSIONS 
AND 
GATE 
BURRS 
POSITIONS. 


SHALL 
NOT 
EXCEED 
.006 
IN. 
7 
THE 
LEAD 
WIDTH 
B. 
AS 
E 
.1497 
.1574 
3.80 
4.00 
3 
(0.15 
mm) 
PER 
SlOE. 
MEASURED 
.014 
IN. 
(0.36 
mm) 
OR 


e 
050 
BASIC 
127 
BASIC 
3. 
DIMENSION 
E 
DOES 
NOT 
INCLUDE 
GREATER 
A80VE 
THE 
SEATING 
PLANE. 


H 
.2284 
.244 
5.80 
6.20 
INTER-LEAD 
FLASH 
OR 
SHALL 
NOT 
EXCEED 
A 
MAXIMUM 
h 
.0099 
.0196 
0.25 
4 
PROTRUSIONS. 
INTER-lEAD 
FLASH 
VALUE 
OF 
.024 
IN. 
(061 
mm) 


L 
.016 
.050 
0.40 
1.27 
5 
AND 
PROTRUSIONS 
SHALL 
NOT 
8. 
LEAD 
TO 
LEAD 
COPLANARlTl 


N 
16 
16 
6 
EXCEED 
.010 
IN. 
(0.25 
mm) 
SHALL 
BE 
LESS 
THAN 
.004 
IN. 


<X 
o· 
8' 
0' 
8' 
PER 
SIDE. 
(0.10 
mm) 
FROM 
SEATING 
PLANE. 


4. 
THE 
CHAMFER 
ON 
THE 
800Y 
IS 
PACKAGE 
NUMBER: 
ZZ265 
REV.: 
0 
OPTIONAL. 
IF 
IT 
IS 
NOT 
PRESENT, 
JEDEC 
NUMBER: 
MS-012-AC 


lunn-'mo 
Burr-Brown Ie Data BookElEI 


-r 


INDEX 
AND 
TERMINAL 
NO.1 
10 AREA 


DATUM 
0 
-"\. 


CENTER 
PLANE 
'\J 


1--0"1 
~ 
f-- 


_~ 
..lll 
...;.Jf-c 


KB-loooQ,l)lc 
"-85)10 
S 
(18PL) 


INCHES 
MILUt.lETERS 
~ 


INCHES 
MILLIMETERS 


N 
NOTES: 
0'" 
0'" 
¥ 
MIN. 
MAX. 
MIN. 
MAX 
MIN. 
MAX. 
IolIN. 
MAX 
1 
DIMENSIONS 
ARE 
MIL-STD-1835 
A 
.200 
5.08 
1000 
-- 
.015 
-- 
0.38 
COMPLIANT 
(REF 
GDIP-P 
188. 
0-6). 


b 
.014 
.026 
0.36 
0.66 
bbb 
- 
.030 
-- 
0.76 


b2 
.045 
.065 
1.14 
1.65 
ccc 
-- 
.010 
0.25 


C 
.008 
.018 
0.20 
0.46 


0 
-- 
.960 
-- 
24.38 


E 
.220 
.310 
5.59 
7.87 
. 
.100 
BASIC 
2.54 
BASIC 


.A 
.300 
BASIC 
7.62 
BASIC 
150 
BASIC 
3.81 
BASIC 


L 
.125 
.200 
3.18 
508 


N 
18 
18 


0 
.015 
.070 
0.38 
1.78 


Sl 
.005 
0131 


C< 
an' 
105" 
90· 
I IDS" 


Package 
Number 
280 
- 
24-Pln 
PI•• tlc 


J~';I- '11~~ J; H~' 
~~ ~ 
~, ---J-l 
~f 
-l 
" 
J~, 
J-lb 
1----0 
II 
~ 
I I 
1----0-----1 
-II-P 
A 


•• 
j 
1. '~Ho 


1 


"-- 
p;" 
, 


BOTTOM 
VIEW 
TOP 
VIEW 
I 
0 
N-ll-"-J 
~O[N01ES 
PIN 
1 


m. 


INCHES 
MILLIMETERS 
~ 0'. 


INCHES 
MILLIMETERS 
~ 


NOTES: 


"'" 
MAX. 
l.lIN. 
"AX. 
"". 
woe 
"'" 
MAX. 
-- 


A 
2.504 
2.505 
63.61 
63.63 
0 
1.297 
1.303 
32.94 
33.10 


B 
0.678 
0.684 
17.22 
17.38 
P 
0.024 
0.026 
0.61 
0.67 


C 
1. 0 
unf 
33.1 
n17 
Q 
0.024 
0.026 
0.61 
0.67 
0 
0.020 
0.027 
0.52 
0.68 


0.199 
0.206 
5.06 
5.22 
F 
0.197 
0.203 
5.00 
5.16 


G 
1.299 
1.306 
33.00 
33.16 


H 
0.200 
0.206 
5.07 
5.23 


I 
.151 
0.1.':;4 
.84 
; 01 
J 
0.151 
0.154 
3.845 
3.915 


K 
1997 
1 
4 
L 
0.253 
0.259 
6.42 
6.58 
~ 
0.697 
0.70 
17.70 
17.86 
PACKAGE 
NU~BER: 
22269 
REV.: 
A 


N 
0.197 
0.203 
5.00 
5.16 
JEDEC 
NU~BER: 
None 


BU,n·'m- 
IElE!( 
Burr-Brown Ie Data Book 


II 


Package 
Number 
311 - 
4-lead 
SOT 
223 
~l 


E rt--t--1t~ 
~mL, 
L-p&--, 
c9:' 
f-:: 
~"f-b i 
"'t- 
-fC 


L~ 
J ",T 


INCHES 
t.4ILLlMETERS 
1 


INCHES 
t.4ILLlIo4ETERS 
N 
NOTES, 


0'" 
0'" 
9 


"'N 
""". 


t.4IN. 
WI' 
MIN. 
WI'. 
"IN 
WI'. , 
1. 
N 
!S 
THE 
NUMBER 
OF 
TERMINAL 
AI 
.0008 
.0t"l4 
om 
0.10 
0< 
W 
MAX, 
10' 
MAX 
POSITIONS. 
A2 
.060 
n07 
1.50 
1.70 
0<1 
10' 
16' 
10' 
16' 


B 
.116 
.124 
2.95 
3.15 
0<2 
10' 
16' 
10' 
16' 
b 
no< 
.033 
n« 
0.73 
C 
010 
014 
025 
0.35 


0 
248 
.264 
6.30 
6.70 


E 
264 
.287 
670 
7.30 


E1 
130 
.146 
).30 
3.70 
. 
.0905 
NOM 
2.30 
NOM . 
• 1 
.181 
NOM. 
4.60 
NOM . 
o,? 
UIN 
0.30 
MIN. 


N 
4 
4 
, 
5 
,0 ~_,I 
.041 
0.85 
1.05 
PACKACE 
NUMBER' 
ZZ311 
REV 
B 
t 
4 
.051 
1.10 
1.30 
JEOEC 
NUMBER· 
NONE 


Package 
Number 
312 
- 
58-Pin 
Plastic 
Quad 


81;-1r- ,/,7 
" 
-l r- 
Al 
1 
;- 
Ie 
10 
IITT 


I 
= 
1 
1 2 
1 
t 
D 
+ 
(SO.) 
--+-- 
PIN! 
-- 
-- 
- 


Dl 
(SO.) 
I 


8 
/18 
I 


~ 


I 


26 
I 
t 
I 


27 
I\P1N 
43 
~=:j~~ 
I 


135 


0<" 


INCHES 
MILLlt.lETERS 
1 
0<" 


INCHES 
MIWM[TERS 
~ 


NOTES: 


MIN. 
WIX. 
l.lIN. 
"AX 
,,"N. 
WIX. 
,,"N. 
"AX. 
-- 


A 
.167 
.177 
4.24 
4.50 
1. 
DIMENSIONING 
AND 
TOLERANC1NG 


A' 
.'00 
. 110 
2.54 
2.79 
PER 
ANSI 
Y14.5M-1982 
. 


B 
.016 
.020 
0.41 
0.51 
2 . 
DIMENSION 
01 
DOES 
NOT 


Bl 
.026 
.032 
0.66 
0.81 
INCLUDE 
MOLD 
PROTRUSION. 


C 
.020 
.025 
0.51 
0.64 
ALLOWABLE 
MOLD 
PROTRUSION 


0 
.985 
995 
25.02 
25.27 
1$ .254mm/ 
.010 
INCH. 


01 
.950 
.95B 
2413 
24.33 
2 
3. 
CONTROLLING 
DIMENSION, 
INCH 
. 
.050 
BASIC 
1.27 
BASIC 


N 
68 
6B 


PACKAGE 
NUMBER: 
Z2312 
REV' 
B 
JEOEC 
NUMBER 
NONE 


iiRR-B~r 
Burr-Brown Ie Data BookElEI 


Package 
Number 
312-1 
- 
68-Pln 
Pla,tlc 
Quad 


P,N 
B!;-!r- ,/" 
61 
-I r- A1 
I 


10 
n 


t 


./"" 
Ie 
, 
I 
= 


I 
12 
I , 
-+- 


D 
--+-- 


e-- 


(SQ.) 


PI~/ 
r- 
- 


D1 
(SO.) 
I 


B 
118 
I 
J 


I 


r--- 5 -----i 
, 
) 
I 
26 


27 
T\ 
4l 
~t=~ 


I 


P'N 
Il5 


0'" 


INCHES 
MILLIMETERS 


Y 
0'" 


INCHES 
MILLIMETERS 
1 


NOTES 


MIN. 
MAX 
"'N 
WJ<. 
"'N 
"AX 
"'N 
MAX. 
-- 


A 
'67 
.177 
4.24 
4.50 
, 
DIMENSIONING 
AND 
TOLERANCING 


Al 
100 
.110 
254 
2.79 
PER 
ANSI 
Y14.5M-1982 


8 
.016 
.020 
0.41 
0.51 
2. 
DIMENSION 
D, 
DOES 
NOT 
8' 
.026 
.032 
0.66 
0.81 
INCLUDE 
MOLD 
PROTRUSION 
. 


C 
.020 
.025 
0.51 
0.64 
ALLOWABLE 
MOLD 
PROTRUSION 


0 
985 
995 
25.02 
25.27 
IS 
.254mm/ 
.010 
INCH. 


0' 
.950 
.958 
24.13 
24.33 
2 
3 
CONTROLLING 
DIMENSION: 
INCH 
. 
050 
BAStC 
1.27 
BASIC 
N 
68 
68 


S 
.618 
.628 
15.70 
15.95 


PACKAGE 
NUMBER 
Z2312 
1 
REV 
8 


JEOEC 
NUMBER: 
NONE 


Package 
Number 
315 
- 
TO-220, 
5-Lead 


bLrr~3~ 
F1'7}- 


~ 
) 


~ t 


~ 


E 
T 
• 


I 


E-PIN J 
T 
""=-.P 


C11 
H----~ 


~~ 
0= 
Qbh 


D~ 
flF 


0'" 


INCHES 
MilLIMETERS 
1 


INCHES 
MILLIMETERS 
1 


NOTES, 


",. 
MAX 
"'N 
M4X 
"'" 
",. 
MAX 
",. 
MAX. 
-- 


A 
160 
.190 
4.06 
4.83 
0( 
3· 
T 
3" 
T 


b 
.025 
.040 
0.63 
1.02 
C, 
014 
.022 
0.36 
0.56 


D 
560 
.590 
14.22 
14.99 


E 
.l85 
.415 
9.78 
10.54 
. 
062 
.072 
1.57 
1.8J 
., 
.263 
.273 
6.68 
6.93 
.3 
.030 
.040 
0.76 
1.02 


F 
045 
.055 
1.14 
1.40 


HI 
.234 
.258 
5.94 
6.55 


Jl 
.090 
.115 
2.29 
2.92 


.P 
146 
.'56 
37' 
3.96 


0 
.103 
.113 
2.62 
2.87 
PAC"GE 
NU"BER, 
In,5 
REV 
8 


L 
.540 
.560 
13.72 
14.22 
JEDEC 
NUMBER, 
NONE 


BURR.S§j_ 
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Package Number 321 - 5-Pin Transparent Pla.tic 
SIP 


~ffiJr 
& 
~Eill -- 


, 
P t'7 
~g(0DlOOE 
sr- , 


+ 
t-1-L TTl 
1 -; 


I 


~~":~'¥CC~~f<I 
' 
~ 


SURFACE 
~ 
A 
'- I- 
::J _\; \ -'.,-+ 
~'"'1~~I I~ 
, 


PLANE 
I 
I; 
t 


01 
I-- 
--- !II~ 
---H-c 


81 


8- 
-- 


1%1.01 
(25)@ITIA210®l 


INCHES 
MIWUETERS 


¥ 


INCHES 
MILLIMETeRS ~ 


NOTES, 
~" 
MIN, 
MA.X. 
MIN. 
MA.X. 
01" 
I.lIN. 
"AX 
I.AIN. 
MAX. 
1. 
CONTROLLING 
DIMENSION 
INCH 
5. 
N 
IS 
THE 
MAXIMUM 
NUMBER 
OF 


A 
-- 
360 
-- 
9.14 
3 
R 
.036 
.056 
0.89 
1.42 
IN 
CASE 
OF 
CONFLICT 
BETWEEN 
TERMINAL 
POSITIONS 


A1 
.070 
1.78 
-- 
3 
S 
.036 
.043 
0.91 
1.09 
THE 
ENGLISH 
AND 
METRIC 
6. 
CENTER 
OF 
PHOTOOIODE 
MUST 


A2 
.120 
.135 
3.05 
3.43 
T 
5S 
8S 
5S 
8S 


DIMENSIONS. 
THE 
INCH 
BE 
WITHIN 
.01 


M 
OF 
CENTER 
OF 
DIMENSIONS 
CONTROL. 


8 
.014 
.022 
0.35 
0.56 
PHOTOQIODE 
AREA. 


81 
2. 
DIMENSIONING 
AND 
TOlERANCING 
In. 
DIMENSIONS 
REFERENCED 
.040 
.050 
1.02 
1.27 
PER 
ANSI 
Y14.5M-1982. 
C 
.008 
.012 
0.20 
0.30 
3. 
DIMENSIONS 
A, 
A 1, 
AND 
L ARE 
CORRELATE 
TO A 
PHOTODIODE 


0 
.360 
390 
9.14 
9.91 
4 
MEASURED 
WITH 
THE 
PACKAGE 


SIZE 
.090 
X 
090 
INCH 


D1 
.005 
- 
0.13 
- 
SEATED 
IN 
JEDEC 
SEATING 
8. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 


E1 
.238 
.275 
6.05 
6.99 
4 
PLANE 
GAUGE 
GS-3. 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 


.075 
BASIC 
1.91 
BASIC 
4 . 
D AND 
E I 
OIMENSIONS 
FOR 
HATCHED 
AREA 
. 
PLASTIC 
PACKAGES 
DO 
NOT 


F 
.015 
.035 
0.38 
0.89 
INCLUDE 
MOLD 
FLASH 
OR 


L 
.140 
.180 
3.56 
4.57 
3 
PROTRUSIONS. 
MOLD 
FLASH 


N 
5 
5 
5 
OR 
PROTRUSIONS 
SHALL 
NOT 
PACKAGE 
NUMBER' 
ZZ321 
REV.' 
E 


P 
.086 
.112 
2.18 
.84 
EXCEED 
.010 
INCH 
(0.25mm) 
JEDEC 
NUMBER' 
NONE 


-ffi- 
& 


_ 
P 
I-- 
~ 
PHOTOOIOOE 
t 
II> 
,/ 
AREA 


R 
~~l--(JTl 


S~;;~ ~-~'!! 
t t 


01 
I-- 
-!II -- 


81 


8~~ 


1%1.01O(0.25)@IT 
IA21 D ®I 


~" 


INCH(S 
MilliMETERS 
¥ 
"ON 
"AX 
MIN. 
"AX. 


A 
-- 
.360 
-- 
9.14 
3 
A1 
.070 
1.78 
3 


A2 
.120 
.135 
3.05 
3.43 


8 
.014 
.022 
0.35 
0.56 
81 
.040 
.050 
1.02 
1.27 


C 
.008 
.012 
0.20 
0.30 


0 
.360 
.390 
9.14 
9.91 
4 
01 
.005 
0.13 
-- 
E1 
.238 
.275 
6.05 
6.99 
4 
. 
.075 
BASIC 
1.91 
BASIC 


F 
.015 
.035 
0.38 
0.89 
L 
.140 
.180 
3.56 
4.57 
3 


N 
5 
5 
5 
P 
.1D2 
.128 
2.59 
3.25 


C.54 


NIllIlA(T[RS 
~ 


MtN 
MAX. 
t 


0.91 
1.42 


0.91 
1,09 


5S 
8S 


NOTES, 


1. 
CONTROLLING 
DIMENSION: 
INCH. 


IN 
CASE 
OF 
CONFLICT 
BETWEEN 


THE 
ENGLISH 
AND 
METRIC 


DIMENSIONS, 
THE 
INCH 
DII<AENSIONS CONTROL. 


2. 
DnAENSIONINC 
AND 
TOlERANCINC 


PER 
ANSI 
Y14.5M-1982. 
3. 
DIMENSIONS 
A. 
A 1. 
AND 
l 
ARE 
MEASURED 
'N1TH THE 
PACKAGE 
SEATED 
IN 
JEDEC 
SEATING 
PLANE 
GAUGE 
GS-,3 


of. 
D AND 
El 
DIMENSIONS FOR 


PLASTIC 
PACKAGES 
DO 
NOT 
INCLUDE 
MOLD 
FLASH 
OR 


PROTRUSIONS. 
MOLD 
FLASH 
OR 
PROTRUSIONS 
SHALL 
NOT 


EXCEED 
.010 
INCH 
(0.25mm). 


0'" 


INCHES 


MIN. 
"AX. 


R 
.036 
.056 


S 
.036 
.043 


T 
5S 
8$ 


S 
N 
IS 
THE 
MAXIMUM 
NUMBER 
OF 
TERMINAL 
POSITIONS 


6. 
CENTER 
OF 
PHOTO DIODE 
MUST 
BE 
WITHIN 
.010" 
OF 
CENTER 
Of 
PHOTOOIOOE 
AREA. 


/}:, 
DIMENSIONS 
REFERENCED 
CORRELATE 
TO A 
PHOTODIODE 
SIZE 
.090 
X 
.090 
INCH. 


B 
A VISUAL 
INDEX 
FEATURE 
MUST 
8E 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


IURR-~. 
Burr-Brown Ie Data BookEa& 


~ 


WITH 
LEAD 
L 
FINISH 


c 
~~~~(b)l-- 


INDEX~ 
1 
AREA 


~: 
()~) 


'-~SEE 


DETAil 
~A" 


~" 


INCHES 
I.4ILUMETERS 
~ 01" 
MIN. 
MAX. 
t.4IN. 
MAX, 


A 
.053 
.069 
1.35 
175 


Al 
004 
010 
0.10 
0.25 
A2 
.055 
.0'. 
1.40 
1.'0 


b 
(\(\" 
0" 
n?o 
0.1.0 3. 


C 
.007 
.n10 
n.19 
0." 
7 
0 
.1" 
'.7 
4.7A 
5.nn 
2 
?? 
244 
5.80 
6.20 


El 
.149 
,157 
3.78 
4.00 
2 
, 
.025 
BASIC 
.635 
BASIC 


L 
,016 
.050 
0.40 
1.27 
4 


N 
'6 
16 
5 


0< 
O· 
8' 
0' 
8' 


" 
NOTES: 


f ,. 
DIMENSIONING 
AND 
TOLERANCINC 
PER ANSI 
Y145M-1982 
2. 
0 
AND 
E1 DIMENSIONS 
DO 
NOT INCLUDE 
MOLD 
FLASH 
OR 
PROTRuSIONS. 
BUT DO 
INCLUDE 
MOLD 
t.4ISMATCH AND 
ARE 
l.AEASURED AT DATUM PLANE ~ 
MOLD 
PARTING 
LINE 
MOLD FlASH 
OR 
PROTRUSION 
SHALL 
NOT 
EXCEED 
.008 
INCH 


(O.20mm) 
PER 
SIDE. 


3. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 
DAM BAR 
PROTRUSION/INTRUSION. 
ALLOWABLE 
OAMBAR 
PROTRUSION 
SHAll 
BE .005 
INCH (O.13mm) 
TOTAL 
lN 
EXCESS 
or 
b 
DIMENSION 
AT 
MAXIMUM 
MATERIAL 
CONDITION. 


OAMBAR 
INTRUSION 
SHALL 
NOT 
REDUCE 
DIMENSION 
b 
BY 
MORE 
THAN 
,003 
INCH 
(O,07mm) 
AT 
LEAST 
MATERIAL 
CONDITION. 
4 
DIMENSION 
L 
TO 
BE 
DETERMINED 
AT 
SEATINC 
PLANE-DATUl.4 
Me 


5. 
"N" 
IS 
THE 
NUMBER 
OF 


TERMINAL 
POSITIONS . 
6. 
A 
VISUAL 
INDEX 
FEATuRE 
MUST 
BE 
LOCATED 
WITHIN 
THE 


CROSSHATCHED 
AREA. 
7. 
DIMENSIONS 
bAND 
c 
APPLY 
TO 
THE 
FLAT 
SECTION 
OF 
THE 
LEAD 
BETWEEN 
004 
AND 
.010 
INCH 
FROM 
THE 
LEAD 
TIP. 


PACKAGE 
NUMBER; 
22322 
REV.: 
B 
JEDEC 
NUMBER: 
MO-137-AB 
WITH 
THE 
EXCEPTION 
OF 
DIM. 
D. 
El. 


Package 
Number 
323 
- 
T0220, 
5-L •• 
d ZIP 


~;;-1 


H' -, 
----1 
I:=Q 
11 


e1 
1 
/ <i?~ 
i 


eJ 
LE-PIN 
L ¢' J 
I!M- 
ell 
P~ 


<t 


1 Lf~ 
1--q 


I 
(5X) L:¢ 
N 


'~ 
LI" 
\ 
j 
I 
L1 


I 


I 
o ---.L-I 
ITF 


INCHES 
~ILLIMETERS 
N 
INCHES 
MILUMETERS 
~ 


NOTES. 
0'" 
UIN. 
MAX 
UIN. 
MAX 
~ ~" 
UIN. 
MAX 
UIN. 
MAX. 
-- 


A 
160 
.190 
4.06 
4.83 
M 
400 
.420 
10.16 
10.67 
b 
,025 
.040 
0.63 
1.02 
N 
.314 
.326 
7.98 
8,28 
Cl 
.014 
.022 
0.36 
0.56 
0 
.160 
.170 
4.06 
4.32 
D 
.560 
.590 
14.22 14.99 
P 
.250 
.270 
6.35 
6.86 
E 
385 
4.15 
9.78 
10.54 
, 
057 
077 
1.57 
1.83 
,1 
263 
.273 
6.68 
6.93 
,3 
030 
.040 
076 
1.02 


F 
045 
.055 
1.14 
1.40 


Hl 
234 
258 
594 
655 
0J 
146 
.156 
3.71 
396 


0 
103 
.113 
2.62 
2.87 


L 
.525 
.545 
1 
.33 
13.84 
PACKAGE 
NUMBER: 
ZZ323 
REV .. 
C 
0( 
J' 
7 
3· 
7 
JEDEC 
NUMBER. 
NONE 


i1"-8~. 
EiE( 
Burr-Brown Ie Data Book 


II 


Package 
Number 
324 
- 
28·Lead 
Pla,tlc 
SSOP 


~R;R~ 
~p 


GAUGE T 
0< 
+-0 


PLANE 
s:~ 
SEATING t 
.~ 


PlANE 


~(b)~ 


L 
- 
I--i~ 
E 
- 


L1 


SECTION 
A-A 
DETAIL 
"I>:' 


INDEX 
AREA 
I~ ~!~o~~ 
Wli C 
A (SJIB 
5 
(0/2 
X 
EI/2) 


~o~~Mo~JlQ)lBl 
T !=,", '''", 


- 
~I 
(-)~) 


" ..-/'\ 


= 
004 
bc~L%1006~lct~IBCS)1 
~ 


"'" , 


SEE 
DETAIL 
~A~ ~ 


INCHES 
MILLIMETERS 
9 


INCHES 
MilLIMETERS 


N 
NOTES, 


~" 
0'" 
~ -- 
DAMBAR 
INTRUSION 
SHALL 
NOT 


t.llN. 
•••• X. 
MIN. 
"AX 
, 
t.lIN. 
•••• X 
MIN. 
MAX 
1. 
DIMENSIONING 
ANO 
TOLERANCING 
REDUCE 
DIMENSION 
b 
BY 
MORE 
A 
-- 
.079 
- 
200 
PER 
ANSI 
Y14.5-1982 
THAN 
.003 
INCH 
AT 
LEAST 


Al 
.002 
0.05 
2. 
D AND 
E 1 
DIMENSIONS 
DO 
MATERIAL 
COND1TI0N. 


A2 
.065 
.073 
1.65 
1.85 
NOT 
INCLUDE 
MOLD 
FLASH 
OR 
4. 
DIMENSION 
L 
TO 
BE 
DETERMINED 


PROTRUSIONS, 
BUT 
DO 
INCLUDE 
AT 
SEATING 
PlANE-DATUM 
C. 


b 
.009 
015 
0.22 
0.38 
MOLD 
MISMATCH 
AND 
ARE 
5. 
N 
IS 
THE 
NUMBER 
OF 
c 
004 
.010 
0.09 
025 
7 
MEASURED 
AT 
DATUM 
PlANE BG 
TERMINAL 
POSITIONS. 
0 
.390 
.413 
9.90 
10.50 
2 
MOLD 
PARTING 
LINE. 


6 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
E 
.291 
.323 
7.40 
8.20 
MOLD 
FlASH 
OR 
PROTRUSION 
SHALL 
NOT 
EXCEED 
.008 
INCH 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
El 
.196 
.220 
5.00 
5.60 
2 
PER 
SIDE. 
HATCHED 
AREA 


e 
.0256 
BASIC 
0.65 
BASIC 
3. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 
7. 
SECTION 
A-A 
DIMENSIONS 
APPLY 


L 
.022 
.037 
0.55 
0.95 
4 
DAMBAR 
PROTRUSION/INTRUSION. 
TO 
THE 
FLAT 
SECTION 
OF 
THE 
LEAD 
L1 
.049 
REF 
1.25 
REF 
ALLOWABLE 
DAMBAR 
PROTRUSION 
BETWEEN 
.004 
AND 
0 10 
INCH 


N 
28 
28 
5 
SHALL 
BE 
.005 
INCH 
TOTAl 
IN 
FROM 
THE 
LEAD 
TIP. 


e 
O· 
8" 
(J 
I 
8" 
EXCESS 
OF 
b 
DIMENSION 
AT 
PACKAGE 
NUMBER. 
22324 
REV 
C 


I 
MAX1MUt.l 
MATERIAL 
CONDITION 
JEDEC 
NUMBER: 
MO 
150 


INCH{S 


MIN. 
UAX 


A 
170 
183 
A1 
000 
.004 


b 
026 
.037 


C2 
.045 
.055 


c 
.014 
.026 


D 
310 
350 


E 
385 
.410 


1 
297 
.303 
E2 
.296 
304 
F.1 
7';:] 
300 
.067 
REF 
L 
.595 I 
.605 
II 
.096 
I 
. 104 


L2 .0585 .0625 


~~~ r 


L2 


TTI~t 
m 
"- 
L 
~ 
E-PIN 
L~~~ 
L 
__ 
e 


~fu[[[1jj 


MILLIMETERS 
9 
DIM 
INCHES 
MILLlI.lETERS 
Q 


MIN. 
MAX 
t 
MIN. 
MAX 
MIN 
MAX 
t 


4.32 
4.65 
3 
0.00 
0.10 
L4 


0.66 
0.94 
2.5 
N 
1.14 
1 40 
R 


0.36 
0.66 
2 


7.87 
8.89 
9.78 10.41 
7.54 
770 
7.52 
7.72 
640 
7.62 


1.70 
REF 
15.11 
15.37 
2.44 
2.64 
1.485 
1.587 


064 
142 
1.63 


187 
455 
4.75 


5 
019 
0.43 
0.48 


1. 
DIMENSIONING 
AND 
TOLERANCING 
PER 
ANSI 
Y14, 
5M-1982. 


6 
2. 
DIMENSION 
bAND" 
APPLY 
TO 


THE 
PLATED 
LEAD 


5. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 
DAM BAR 
PROTRUSION. 
ALLOWABLE 
DAM BAR 
PROTRUSION 
SHALL 
NOT 
CAUSE 
THE 
LEAD 
WIDTH 
TO 
EXCEED 
THE 
MAXIMUM" 
b" 
BY 
MORE 
THAN 


.003"' 


4. 
STAND-OFF 
HEIGHT 
IS 
MEASURED 
I="ROM LEAD 
TIP 
WITH 
REI="ERENCE 


TO 
DATUM 
-B- 


6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAl 


POSITIONS 


7. 
CROSSHATCH 
INDICATES 
EXPOSED 


METAL 
SURFACE. 


PACKAGE 
NUMBER: 
ZZ325 


JEDEC 
NUMBER: 
MO 
169 
WITH 
THE 
EXCEPTION 
OF 
DIM. 
D.L.L 1.L2 


BURR-B~. 


Burr-Brown Ie Data Book IElEI 


Package 
Number 
326 
- 
38-Lead 
Plastic 
ZIP 


I • 
A 
-I 
f--c--i 
J;, 
.[ffifJ~ T~ 


B1 
1 


~f 
F 
.1 
~ 
G 


~-c 


- 
I 
M 


J 


INCHES 
MILLIMETERS 
N 
INCHES 
MILLIMETERS 
N 
NOTES, 
D'" 
MIN. 
"AX 
"'N 
MAX. 
~ D'" 
MIN. 
MAX. 
MIN. 
"AX. 
~ -- 


A 
2.220 
2.246 56.J9 
57.05 


B 
0.418 
0.428 
10.62 10.87 
C 
74 
I R?fi 
0 
0.050 TYPICA 
1.27 TYPICAL 
, 019010700 
4.83 15.08 
, 1.500 TYPiCAl 
38.10 TYPICAL 


G 
0.18310.193 
4.65 
4.90 
H 0.100 TYPICAl 
2.54 TYPICAL 


J 
0.100 TYPIC4.1 '.54 
TYPICA 


K 
pc, 
TYPICAl 
lR 
TYPI 
A 


l 
0.016 
n n?o 
OAl 
10.51 
••• 10.008 
0.01 
0.20 10.30 
" 
InnRnl 
2.03 1 - 
PACKAGE 
NUMBER: 
ZZ326 
REV.: 
B 
1 
JEDEC 
NUMBER: 
NONE 


Package 
Number 
327 
- 
T0220. 
7-Lead 
ZIP 


'Ti~;1·Ii 
~il(JJ 


o 
)6 J 
I 
M 
- 
t C1t 
[--p- 


N 
I:::) 
I 
~$ 
-. 
~\ 
\ 
0 
,-1 
11 
I 
-o-!-i 
TI, 


0>" 
INCHES 
MILLI •.••ETERS 
¥ "'" 


INCHES 
MILLI •.••ETERS 
¥ 
NOTES· 
"" 
MAX. 
"IN 
"AX 
[ 
"" 
MAX 
"IN 
"AX 
[ -- 


A 
169 
185 
4.29 
4.70 
0 
.155 
195 
3.94 
4.95 


b 
.026 
.036 
0.66 
0.91 
P 
243 
.25\ 
6.17 
638 
C1 
016 
.022 
0.41 
0.56 


0 
.560 
590 
14.22 14.99 


E 
390 
.410 
9.91 
10.41 
, 
0 
045 
.055 
1.14 
1.40 
03 
.014 
024 
036 
0.61 
, 
.045 
.055 
1.14 
1.40 
H1 
.235 
.258 
5.97 
6.55 
0J 
.147 
.155 
3.73 
3.94 
0 
.103 
.11J 
2.62 
2.87 


L 
.503 
.571 
12.78 14.50 


... 
.395 
.453 
10.03 11.51 
PACKAGE 
NUMBER 
ZZJ27 
1REV., 
A 
" 
135 
.165 
343 
4 19 
JEDEC 
NUt.lBER. 
NONE 
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Package Number 328 - 7-Lead DO PAK 
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-E2- 
r L2 
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r--EJi 
ill 


~ -~ 
t 
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EG~. 


-J~ 
n 


-b 


~~~~~~~ 


I f$J olO@lBIA@lc@1 
11 


R-=, 
L 
__ 
e 
0·-3· -J- . 


A t1i1i1i1I1D 
T 


INCHES 
MlLUMElERS 
~ 01" 


INCHES 
MILUMETERS 
~ 


NOTES, 


DI" 
"ON 
MAX 
UIN. 
UA,X. 
"'N 
"AX 
"'N 
"', 
-- 


A 
l3 
.056 
.064 
142 
1.63 
1. 
DIMENSIONING 
AND 
TOLERANCING 
5. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 


.170 
.183 
4.32 
4.65 
PER 
ANSI 
Y14, 
5M-1982. 
DAM BAR 
PROTRUSION. 
ALLOWABLE 


Al 
.DOC 
.012 
0.00 
.305 
• 
.179 
187 
4.55 
4.75 
DAM BAR 
PROTRUSION 
SHALL 
NOT 
b 
.022 
.034 
0.57 
086 
2.5 
N 
7 
7 
6 
2. 
DIMENSION 
bAND 
c 
APPLY 
TO 
THE 
CAUSE 
THE 
LEAD 
WIDTH 
TO 
EXCEED 


C2 
.045 
.055 
1.14 
1.40 
R 
.017 
.019 
0.43 
0.48 
PLATED 
LEAD. 
THE 
MAXIMUM 
M b" 
BY 
MORE 
THAN 
c 
.014 
.026 
0.36 
0.66 
2 
.003" 
0 
.330 
.370 
8.38 
9.40 
3. 
LEADS 
ARE 
NOT 
ALLOWED 
ABOVE 


E 
.385 
.410 
9.78 
10.41 
THE 
DATUM 
-B-. 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


El 
.297 
.303 
7.54 
7.70 
POSITIONS. 
•. 
STAND-OFF 
HEIGHT 
IS 
MEASURED 


E2 
.296 
.304 
7.52 
7.72 
FROM 
LEAD 
TIP 
WITH 
REFERENCE 
7 . 
CROSSHATCH 
INDICATES 
EXPOSED 


E3 
.252 
.300 
6.40 
7.62 
TO 
DATUM 
-B-. 
METAL 
SURFACE. 


e 
.050 
REF 
1 27 
REF 


L 
.595 
.605 
15.11 
15.37 
PACKAGE 
NUMBER: 
2Z328 
REV 
B 


11 
.096 
.104 
2.44 
2.64 
JED[C 
NUMBER: 
MO 
169 


L2 
.0585 
.0625 
1.485 
1.587 
WITH 
THE 
EXCEPTION 
OF 
DIM. 
L. 
L 1, 
L2 


Package 
Number 
328 
- 
44-Pln 
PLCC 
E;..l 
r 
V 


PIN 
1 J 
B 
N 


IDENTIFIER 
ill 


p~;J 


~~ 


INCH(S 
MllLlt.lETERS 
~ 


INCHES 
MJlUt.lEfERS 
~ 
NOTES: 


01" 
UIN. 
"" 
"'N 
"-AX 
[ 
01" 
"ON. 
"". 


UIN. 
....., , 


A 
.650 
656 
16.51 
16.66 
1. 
LEADS 
IN 
TRUE 
POSITION 
WITHIN 


B 
.650 
.656 
,. 
1 
16.6 
~TO~~A\9N~5p~)Nr 
@ 
MMC 


Ic 
.180 
4.57 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
0 
01. 
.022 
036 
0.56 
REFERENCE 
ONLY. 
NUMBERS 
MAY 
E 
600 
620 
1524 
15.75 
NOT 
BE 
MARKED 
ON 
PACKAGE. 


F 
07. 
.032 
0.61 
0.81 


G 
.050 
AC:;IC 
1.27 
BASIC 


K 
.Q70 -- 
0.51 -- 
M 
.685 
695 
17.40 
17.65 


N 
.G85 
.G95 
1765 


P 
.100 
110 
2.54 
2.79 


PACKAGE 
NUMBER: 
22329 
REV 
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JEOEC 
NUMBER; 
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5-L.ead 
SOT -23~tr·~~ 
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lAl 
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INCHES 
MILLIMETERS 
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NOTES, 


m" 
"'N 
Io4AX. 
MIN, 
MAX. 
m" 
Io4IN. 
MAX. 
"'N 
MAX 


A 
.035 
057 
0.90 
1.45 
& 
FOOT 
LENGTH 
MEASURED 
AT 


Al 
INTERCEPT 
POINT 
BETWEEN 
000 
.006 
0.00 
0.15 
DATUM 
A AND 
LEAD 
SURFACE. 


A2 
035 
as' 
O.Qn 
1.30 


b 
0'0 
020 
0.25 
0.50 
2. 
PACKAGE 
OUTlINE 
EXCLUSIVE 


c 
.003 
.008 
0.08 
0.20 
OF 
MOLD 
FLASH 
AND 
METAL 
BURR 


Cl 
007 
BASIC 
020 
BASIC 
3. 
PACKAGE 
OUTLINE 
INCLUSIVE 
0 
.110 
118 
2.80 
3.00 
OF 
SOLDER 
PLATING . 
E 
102 
.118 
2.60 
3.00 
El 
059 
069 
1.50 
1.75 
4 
N 
IS 
THE 
MAXIMUM 
QUANTITY 
OF 
, 
.OJ7 
REF 
0.95 
REF 
LEAD 
POSITIONS 


" 


.075 
REF 
1.90 
REF 


L 
01 • 
.022 
0.J5 
0.55 
1 


N 
5 
5 
• 
PACKAGE 
NUMBER 
ZZ331 
REV 
C 
c< 
rr 
1()" 
()" 
,rr 
JEDEC 
NUMBER: 
NONE 
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NOTES, 


0'" 
"'" 


MAX. 
"'" 


MAX. 
DI" 
MIN. 
MAX 
WIN. 
".. 


A 
035 
.057 
0.90 
1.45 
& 
FOOT 
LENGTH 
MEASURED 
AT 
INTERCEPT 
POINT 
BETWEEN 
Al 
000 
006 
000 
0.15 
DATUM 
A 
AND 
LEAD 
SURFACE 
A2 
.035 
.051 
0.90 
1.30 


b 
010 
.020 
0.25 
0.50 
2. 
PACKAGE 
OUTLINE 
EXCLUSIVE 


C 
.003 
.008 
008 
020 
OF 
MOLD 
FLASH 
AND 
METAL 
BURR. 


Cl 
.007 
BASIC 
0.20 
BASIC 
3 
PACKAGE 
OUTLINE 
INCLUSIVE 


0 
.110 
.118 
2.80 
3.00 
OF 
SOLDER 
PLATING 


[ 
102 
118 
260 
3.00 
4 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
[1 
.059 
.069 
~.1.:7S 
LOCATED 
WITHIN 
THE 
CROSS- 
e 
.037 
REF 
0.95 
REF 
HATCHED 
AREA 
el 
.075 
REF 
1.90 
REF 


L 
01. 
022 
0.35 
0.55 
1 
5. 
N 
IS 
THE 
MAXIMUM 
QUANTITY 
OF 


N 
6 
6 
5 


LEAD 
POSITIONS 
PACKAGE 
NUMBER' 
ZZ332 
REV .. 
C 
c< 
rr 
10' 
O' 
1()" 
JEOEc 
NUtJ8ER 
NONE 
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DETAIL 
.•:~ 
5- 1-- 
b 1%1.007 
i!&lclA 


SEATING 
PLANE 
SEE 


B($)lo($j 


INCHES 
MILLIMElERS ~ 


INCHES 
MILUtr.4ElERS ~ 


NOTES, 
4. 
THE 
CHAMFER 
ON 
THE 
BODY 
15 
01" 
D!" 
-- 
OPTIONAL 
IF 
IT 
IS 
NOT 
PRESENT. 


"'" 
"AX 
t.lIN. 
"AX 
"'N 
"AX 
"'N 
"AX 
1. 
DIMENSIONING 
AND 
TOlERANCING 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 
A 
.095 
110 
2.41 
279 
PER 
ANSI 
Y14.5M-1982 
lOCATED 
WITHIN 
THE 
CROSS- 


A' 
.008 
.016 
020 
0.41 
2. 
DIMENSION 
D DOES 
NOT 
INCLUDE 
HATCHED 
AREA 


A2 
.OB8 
092 
2.24 
2.34 
MOLD 
FLASH, 
PROTRUSIONS 
OR 
5. 
l 
IS 
THE 
lENGTH 
OF 
THE 
TERMINAL 


b 
.008 
.0135 
0.20 
0.34 
8 
GATE 
BURRS. 
MOLD 
FLASH. 
FOR 
SOLDERING 
TO A 
SUBSTRATE 


PROTRUSIONS 
OR 
GATE 
BURRS 
6. 
N 
IS 
THE 
MAXIMUM 
NUMBER 
e 
.005 
.0lD 
013 
0.25 
8 
SHAll 
NOT 
EXCEED 
.006 
INCH 
OF 
TERMINAL 
POSITIONS 
0 
6?0 
630 
15.75 
16.00 
2 
(0.15mm) 
PER 
SIDE. 
7. 
TERMINAL 
NUMBERS 
ARE 
SHOWN 


E 
.395 
420 
10.03 
10.67 
3. 
DIMENSION 
E 1 
DOES 
NOT 
FOR 
REFERENCE 
ONLY 
, 
?9' 
?99 
7.39 
7.'9 , 
INCLUDE 
INTERLEAO 
FLASH 
OR 
8. 
SECTION 
A-A 
DIMENSIONS 
APPLY 
. 
.025 
BASIC 
0.635 
BASIC 
PROTRUSION. 
INTERlEAO 
FLASH 
TO 
THE 
FLAT 
SECTION 
OF 
THE 
LEAD 


l 
.0201 
.040 
0.51 
1.02 
5 
OR 
PROTRUSION 
SHALL 
NOT 
BETWEEN 
.005- 
AND 
.010" 
FROM 


h 
.0151 
.025 
0,38 
0.64 . 
EXCEED 
.015 
INCH 
(0.3Bmm) 
LEAD 
TIP 


N 
48 
48 
6.7 
PER 
SIDE. 
PACKAGE 
NUMBER: 
ZZ333 
REV 
B 


S 
.0231 
.027 
058 
0.69 
JEDEC 
NUMBER: 
MO 
118 
AA 
~ 
Q' 
8' 
O' 
8' 
WITH 
THE 
EXCEPTION 
OF 
DIM 
S 
&. 
A'2. 


PaCkage 
Number 
334 
- 
20-Lead 
SSOP 


&1iii~i;i;i1 
Ed 1- 
F1Jr2 
NX 
R 
R, 
GAUGE 
PLANE 
~ 
r-A 
a 


SEA~~ Jr 
PLANE 
A 


0'0 
_ 
L1 
l& 
~WITH 
lEAD 
L- 
FINISH 
~~-15 
E 


DETAil 
~A" 
e 


~~ 


BASE-./ 


'"!.!~~!!!~ b'"",e,,<;),," 


METAL 
(bk 


SECTION 
A-A 6. 


~Ll 


- 


SEATING 
EB-.-( 
()L) 
J_~::=IA 
PLANE 
:JJ 


~I 
0041c ~JiL 
f t 
f = 
-A 


SEE 
DETAIL 
"A" 
------ 


Lib 
"$1 006 
@lcIA(S)IB(SJ1 


INCHES 
••••ILLItr.4ElERS ~ 
INCHES 
••••ILLIMETERS 1 


NOTES' 
A 
MAXIMUM 
MATE"'Al 
CONUI 
ION 


01" 
"'N 
"" 


t.lIN. .... 
01" 
MIN. 
....". 
"'N 
MAX 
~ENSIONING 
AND 
TOLERANCING 
DAMBAR 
INTRUSION 
SHALL 
NOT 
REDUCE 
DIMENSION 
b 8Y 
MORE 
A 
-- 
.079 
-- 
2.00 
PER 
ANSI 
Y14.5M-'982. 
THAN 
.003 
INCH 
(O,07mm) 
AT 
., 
M? 
OOS 
-- 
6" D" 
AND" 
[1" 
DIMENSIONS 
DO 
lEAST 
MATERIAL 
CONDITION. 


A2 
065 
073 
, 65 
1.85 
NOT 
INCLUDE 
MOLD 
FLASH 
OR 
&TO 
8E 
DETERMINED 
AT 
SEATING 


000 
.0" 
° ?? 
t"l"\R 
3.7 
PROTRUSIONS. 
BUT 
DO 
INCLUDE 
PLANE-DATUM 
"c, 
, 
004 
o,n 
o no 
o.?' 
7 
MOLD 
MISMATCH 
AND 
ARE 
&" N" 
IS 
THE 
NUMBER 
OF 


MEASURED 
AT 
DATUM 
PLANE EEG 
TERMINAL 
POSITIONS. 
D 
272 
.295 
6.90 
7.50 
2 
&::,A 
VISIJAL 
INDEX 
FEATURE 
C 
?o\ 
'7' 
740 
" ?o 
MOLD 
PARTING 
LINE. 
MUST 


I" 
.'97 
.220 
5.00 
560 
2 
MOLD 
FLASH 
OR 
PROTRUSION 
BE 
lOCATED 
WITHIN 
THE 


SHAll 
NOT 
EXCEED 
.008 
INCH 
& ~~~i~H~~CE~~~O:~PPLY 
TO 
THE 
. 
O?" 
"A",r 
0 
"."r 
(0.20mm) 
PER 
SIDE. 
l 
.022 
.n'7 
n." 
n., 
4 
&DIMENSION 
b 
DOES 
NOT 
INClUOE 
FLAT 
SECTION 
OF 
THE 
lEAO 


l' 
.049 
RCF 
, 25 
REF 
DAM BAR 
PROTRUSION/INTRUSION. 
BETwEEN 
.004 
AND 
.010 
INCH 


N 
70 
20 
5 
ALLOWABLE 
DAM BAR 
PROTRUSION 
FROM 
THE 
LEAD 
TIP. 


a 
O' 
8' 
O' 
8' 
SHAll 
BE 
.005 
INCH 
(0.13mm) 
PACKAGE 
NUMBER 
ZZ334 
REV.: 
A 
R\ 
.004 
-- 
0.09 
TOTAL 
IN 
EXCESS 
OF 
b 
DIMENSION 
JEOEC 
NUMBER: 
MO 
150 
AE 


BURR-BROWNe 


Burr-Brown Ie Data Book IE:lE:lI 


Package 
Number 
334-1 
- 
20-Lead 
SSOP 
t;!;~1r 
Et-4 


L~t 


0, 
~ 


DETAIL 
"AN 


1 


~oQQIJ.QIJ~-H:t 
CL~I 
('iL") 
, 


'-~ 


b~~ 
A' 
SEE 
DETAIL 
"A' 
~ 


INCH[S 
t.lILUM[T[RS 
1 0'" 


INCH[S 
l,lILUM[TERS 
1 


NOTES· 


0'" 
"'N 
""". 
"'N 
.•" 
"'N 
""". 
IolIN. 
MAX. 
-- 


A 
-- 
.079 
-- 
2.00 


Al 
.002 
005 


A2 
.065 
073 
1.65 
1.85 


b 
.009 
.015 
0.22 
0.38 
C 
004 
.010 
0.09 
0.25 


D 
272 
295 
6.90 
7.50 


E 
91 
.3?3 
7.40 
A.70 


El 
. \96 
.22D 
500 
5.60 


e 
n?56 
8A<:;11 06' 
ASIC 


L 
.018 
D37 
0.45 
0.95 


L1 
.047 
.D55 
1.20 
1.40 


N 
20 
20 


e 
rr 
8" 
rr 
8" 
PACKAGE 
NUMBER- 
Z2334 
1 
REV 
A 
JEDEC 
NUMBER: 
NONE 


Package 
Number 
336 
• 
Custom 
Module 


[ 
n Q~ 
oj WLHJ-i~~~~ 
~E 
K-j 1== c-fT 


I· 


A 
·1 


0000 
00000 
T 


B 


0000 
000 1 


INCHES 
MILLIMETERS 
N 


INCHES 
tr.4ILLlI.AET£RS 1 


NOTES: 
0'" 
"'N 
""". 


IolIN. 
MAX 
~ 0'" 
"'N 
MAX. 
"'N 
MAX 
-- 


A 
1.506 
1.512 
38.24 
38,40 
e 
0.806 
0.812 
20.46 
20.62 


C 
1056' 
'574 
14.4 
14.58 


D 
o lD3 
D.l09 
262 
278 


E 
10103 
0.109 
?6? 
.78 
, 101 
", " 
4" 
G 
a 6 
BASIC 
1524 
BAStC 


H 
01 
BASIC 
54 
RAS'C 
J 
0.025 
TYP 
0.64 
TYP 


K 
In 1n1 
,07 
57 
7' 


PACKAGE 
NUMBER, 
ZZ335 
I REV., 
A 


JEDEC 
NUI.4BER: 
NONE 


BURR.Bm- 
IE:"$£ 
Burr-Brown Ie Data Book 


II 


INCHES 
MILlIt.1ET(RS 
1 


INCHES 
MILlIt.1ETERS 
1 


NOTES: 


0'" 
0'" 
-- 
WIN. 
l'AX. 
IolIN. 
l'AX. 
t.llN. 
l'AX. 
IolIN. 
MAX. 


A 
.169 
.185 
4.29 
4.70 


b 
.026 
.036 
0.66 
0.91 


Cl 
.016 
.022 
0.41 
0.56 
D 
.560 
.590 
14.22 14.99 


E 
.390 
.410 
9.91 
10.41 


0 
.045 
.055 
1. 14 
1.40 
03 
.014 
.024 
0.36 
061 


F 
.045 
.055 
1.14 
1.40 


HI 
.235 
.258 
5.97 
6.55 
0J 
.147 
.155 
3.73 
3.94 
a 
.103 
.113 
2.62 
2.87 


L 
.540 
.560 
13.72 
14.22 
0 
.090 
.115 
2.29 
2.92 


Package 
Number 
331 
- 


l 
\ 
I 


~D~ 


I 
El-L 


1-1004(10)®1 


CO=L~~ 


BASE 
t1JJ:JlJJ:Jj~ 
:~~,~~ 
I 
1 


PLANE 
---lb~ 


Hlfl.004(.10)@IB@IA®I 
Al 


NOTES, 


1. 
ALL 
DIMENSIONS 
ARE 
IN 
INCHES 


(ANGLES 
IN 
DEGREES), 
UNLESS 


OTHERWISE 
SPECIF't(D 
2. 
DIMENSION 
0 
DOES 
NOT 
INCLUDE 
MOLD 
FLASH, 
PROTRUSIONS 
OR 
GATE 
BURRS. 
MOLD 
FlASH. 


PROTRUSIONS 
OR 
GATE 
BURRS 
SHAll 
NOT 
EXCEED 
.006 
IN 


(0.15 
mm) 
PER 
SIDE. 
3. 
DIMENSION 
E1 
DOES 
NOT 
INCLUDE 


INTERLEAD 
FLASH 
OR 
PROTRUSION 


INTERLEAD 
FLASH 
OR 
PROTRuSION 
SHALL NOT EXCEED .010 
IN. 
(0.25 mm) 
PER 
SIDE. 


4. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 
DAM BAR 
PROTRUSION. 
ALLOWABLE 
DAM BAR 
PROTRUSION 
SHALL 
8E 


t.AllllM(TERS 


IolIN. 
1.4AX. 


0.81 
1.10 
0.05 
0.15 
0.76 
0.97 


0.28 
0.38 
4 


0,13 
0.23 


2.90 
3.10 
.8 
4.90 
REF 


2.90 
3.10 
.8 


0.65 
BASIC 


0,45 
65 


94 
R F 
8 
0,08 
0.23 


A 
.032 
.043 
A1 
.002 
.006 


A2 
.030 
038 
b 
.011 
.015 


.005 
,009 
o 
.114 
.122 


E 
.193 
REF 


E1 
.114 
.122 


.0256 
BASIC 


L 
.0175 
.0255 
1 
0 
7 
R F 
N 
8 
R 
.OOJ .009 


cLe:Oc:=:=(~==-~(5=:::;-~'\ 
T 
',-__/\. SEE 


DETAIL 
"A" 


004 
IN 
(0.10 
mm) 
TOTAL 
IN 


EXCESS 
OF 
THE 
b 
DIMENSION 
AT 
MAXIMUM 
MATERIAL 
CONDITiON. 
NO 
INTRUSION 
IS ALLOWED. 
DAMBAR 
CANNOT 
BE 
LOCATED 
ON 
THE 
LOWER 
RADIUS 
OF 
THE 
FOOT 


5. 
TERMINAL 
NUMBERS 
ARE 
SHOWN 
FOR 
REFERENCE 
ONLY 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


POSITIONS. 


7. 
DATUMS EEl AND EE 
TO 
BE 
DETERMINED 
AT 
DATuM 
PLANE W 


8. 
DIMENSIONS 
0 
AND 
E 1 ARE 
TO 


BE 
DETERUINEO 
AT 
DATuM 
PLANE BI;l. 


9 
A VISUAL 
INDEX 
FEATURE 
MUST 
BE 


LOCATED 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA 


PACKAGE 
NUMBER; 
ZZ337 
REV.: 
JEDEC 
NUMBER: 
NONE 


Burr-Brown Ie Data Book r.1i'i¥if 


Package 
Numbe' 
338 
- 
24-Lead 
asop, 
.209 
Wide 


It:iiiii;ii:i 


GAUGE 
~ 


{2 
NX 
R 
R1 


PLANE 
r-A 
c< 


~I 


SEATING 


~ 


PLANE 


[QIQ 
~WITH 
LEAD 
- L1 
L 
FINISH 
-- 
El 
E 
c 


~ 
b,oo. "" '"OJ, ill 


DETAIL 
"A" 
~~ 
BASE 


~~~~~~ 
~~~~~'~2 


METAL 
(b) 


INDEX 
SECTION 
A-A 


AREA 


~~~ 
-L1 


SEATING 
~( 
nl) 
j_ 
J?D=DoDoDoDoDoO~1A2 
A 
PLANE 
JJ 


~ 
JLb 
L: ' 


~ 


'~~ 
5EE 


1"$"1.006@1cIA®ls®1 


INCHES 
r.4llLlt.lETEFlS 
~ 


INCHES 
MilLIMETERS 
~ 


NOTES, 


DAM BAR 
INTRUSION 
SHALL 
NOT 
0'" 
0'" 
-- 


"'N 
MAX. 
MIN. 
MAX. 
",N 
"AX 
"N 
"AX 
1. 
DIMENSIONING 
AND 
10LERANCING 
REDUCE 
DIMENSION 
b 
BY 
MORE 
A 
-- 
.079 
- 
2.00 
PER 
ANSI 
Y14.5M-1982 
THAN 
.003 
INCH 
(O.07mm) 
AT 


A1 
.002 
0.05 
2. 
0 
AND 
E 1 
DIMENSIONS 
DO 
LEAST 
MATERIAL 
CONDITION. 


A2 
065 
073 
1.65 
1.85 
NOT 
INCLUDE 
MOLD 
FLASH 
OR 
4. 
DIMENSION 
L 
TO 
8E 
DETERMINED 
b 
009 
.015 
0.22 
0.38 
'.7 
PROTRUSIONS. 
BUT 
DO 
INCLUDE 
AT 
SEATING 
PLANE-DATUM 
"c" 


c 
.004 
.010 
0.09 
0.25 
7 
MOLD 
MISMATCH 
AND 
ARE 
S. 
N 
IS THE 
NUMBER 
Of 
TERMINAL 


0 
311 
335 
7.90 
8.50 
2 
MEASURED 
AT 
DATUM 
PLANE 
~ 
POSITIONS. 


MOLD 
PARTING 
LINE. 
6. 
A VISUAL 
INDEX 
FEATURE 
MUST 
E 
.291 
323 
7.40 
8.20 
MOLD 
fLASH 
OR 
PROTRUSION 
BE 
LOCATED 
WITHIN 
THE 
E1 
.197 
.220 
5.00 
5.60 
2 
SHALL 
NOT 
EXCEED 
.008 
INCH 
CROSSHATCHED 
AREA. 
e 
.0256 
BASIC 
0.65 
BASIC 
(0.20mm) 
PER 
SIDE. 


7. 
SECTION 
A-A 
DIMENSIONS 
APPLY 
3. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 
L 
.022 
037 
0.55 
0.95 
4 
DAMBAR 
PROTRUSION/INTRUSION. 
TO 
THE 
FLAT 
SECTION 
OF 
THE 
lEAD 
L1 
.049 
REF 
1.25 
REF 
ALLOWABLE 
DAMBAR 
PROTRUSION 
BETWEEN 
.004 
AND 
01 0 
INCH 


N 
24 
24 
5 
SHALL 
BE 
005 
INCH 
lO l.3mm) 
FROM 
THE 
lEAD 
TIP. 


0( 
O· 
8· 
O· 
8' 
TOTAL 
IN 
EXCESS 
OF 
b 
DIMENSION 
PACKAGE 
NUMBER: 
22338 
REV.· 
A 


R1 
.004 
- 
0.09 
-- 
AT 
MAXIMUM 
MATERIAL 
CONDITION. 
JEDEC 
NUMBER; 
MO 
150 
AG 


Package 
Number 
33a 
- 
3-Lead 
DO 
PAK 
~~=Jr 
~ ~i~ 


l2 
-j 
C2 


UJ~t 


~ 


l 1 
I 
"- 
E-PIN 
~~~t 
C~~\io~o"',.".",•• lE I- 
+ 


,AI-C 
11 


R 
~ 
L 
_e 
<r-s -l.- 


A EDiJiIj 
T 


INCHES 
MilLIMETERS 
~ 


INCHES 
t.lllliMETERS 
N 
NOTES, 
0'" 
MIN. 
MAX. 
"'N 


MAX. 
0'" 
t.lIN. 
I 
MAX. 
MIN. 
MAX. 
1 -- 


A 
1. 
DIMENSIONING 
AND 
TOLERANCING 
6. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 
.170 
.163 
4.32 
4.65 
L3 
.0561 
.064 
1.42 
1.63 
PER 
ANSI 
Y14.5M-1982 
. 
POSITIONS. 
A1 
.000 
.004 
0.00 
0.10 
L4 
179 
167 
455 
4.75 
2. 
DIMENSION 
bAND 
c 
APPLY 
TO 
7. 
CROSSHATCH 
INDICATES 
EXPOSED 
b 
.049 
.051 
1.25 
1.30 
1,!> 
N 
3 
3 
6 
THE 
PLATED 
LEAD. 
I\AETAl 
SURFACE 


C2 
.045 
.055 
1.14 
lAO 
R 
017 
.019 
0.43 
OA8 
c 
.014 
.026 
0.36 
0.66 
2 
3. 
lEADS 
ARE 
NOT 
ALLOWED 
ABOVE 
0 
THE 
DATUM 
-B-. 


.329 
.333 
8.36 
8.46 


E 
.385 
.410 
9.78 
10.41 
4. 
STAND-OFF 
HEIGHT 
IS 
MEASURED 


E1 
.297 
303 
754 
7.70 
FROM 
LEAD 
TIP 
\'nTH 
REFERENCE 
TO 
DATUM 
-B- 
. 


E2 
.296 
.304 
7.52 
7.72 


E3 
.252 
.300 
6.40 
7.62 
5. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 
DAI'oABAR PROTRUSION. 
ALLOWABLE 
e 
.100 
REF 
2.54 
REF 
DAMBAR 
PROTRUSION 
SHALL 
NOT 
L 
.595 
.605 
15.11 
15.37 
CAUSE 
THE 
LEAD 
WIDTH 
TO 
EXCEED 
PACKAGE 
NUMBER. 
ZZ339 
REV.: 
B 
11 
.096 
.104 
244 
2.64 
THE 
MAXIMUM 
wbw BY 
MORE 
THAN 
JEOEC 
NUMBER: 
"0 
169 


L2 
.0585 
.0625 
1.485 
1.587 
.OOJ". 
WITH 
THE 
EXCEPTION 
OF 
DIM. 
b.D,L.L l,L2 


(Eim- Burr-Brown Ie Data Book 


a 


Package 
Number 
340 
- 
48-Lead 
LQFP. 
1.4mm 
Thick 
~(sa £ 


--LQJ&£ 


D~ 


q2 
2 
"'" 
0 
-'I 
w 
2 
-'~ 
--j 
0- , 
~Rl 


I 


H 
S 
~ 


GAGE 
~LANE 
L- 
--l--- 


---.1 
~ 


I.00H.25)1 
-~& 
~, 
T i 
qO 
& 
r4'-1' 
q' 
(L1)j 
A- 
~Jr~! t 
4X 
" 


--l 


N/4 
Tips 
4X&&. 
SECTION 
A-A 


000 
C 
A-B 
0 
& '''& 


bbb 
H 
A- 
D 


(N-4)X 


A~nnnn~L 
E£d~~I~G 
I 1002(005*;': 
IL <>~ 


1$~ddMlcl 
A aes) pes)l 
b 


INCHES 
IoIILllMETERS 
" 
INCHES 
IoIILllMETERS 
" 
NOTES, 
SHALl 
NOT 
CAUSE 
TH( 
LEAD 
WIDTH 
TO 


0'" 
Y 
0'" 
~ 


1. 
All 
DIMENSIONING 
AND 
TOlER,A.NCING 
EXCEED 
THE 
t.lAXIMUM 
b 
DIM. 
BY 
MORE 
THAN 


t.lIN. 
MAX. 
t.lIN. 
MAX. 
t.lIN. 
MAX. 
t.lIN. 
MAX. 
CONFORMS 
TO 
ANSI 
Y\45M-1982 
.003 
in.(O.OBmm). 
DAMBAR 
CAN 
NOT 
BE 
A 
-- 
.063 
1.60 
.008 
NOM. 
0.20 
NOM 
. 
&. THE 
TOP 
PACKAGE 
800'1' 
SIZE 
MAY 
BE 
LOCATED 
ON 
THE 
LowER 
RAQIUS 
OR 
THE 
AI 
.002 
.006 
0.05 
0.15 10bbb 
.008 
NOM. 
0.20 
NO •.••. 
SMALLER 
THAN 
THE Bonol.l 
PACKAG[ 
800'1' 
FOOT. 
t.AINIt.AUU 
SPACE 
BETWEEN 
PROTRUSION 


A2 
053 
.057 
1.3< 
1.45 
"'C 
003 
NOM. 
0.08 
NO •.••. 
'E 
BY 
AS 
MUCH 
AS 
006 
10,(0. 
15m",) 
AND 
AN 
AOJAC[Nl 
LEAD 
IS 
00.3 
in.(0.07mm) 


b 
007 
.011 
0.17 
0.27 
7. 
ddd 
.003 
NOM. 
0.08 
NOM 
. 
OATUMS~AND 
GQ;] TO 
BE 
f"OR 
.016 
in.(O 
4tnm) 
AND 
020 
in.(D 
5mm) 


C 
004 
.008 
0.09 
0.20 , 0<0 
0- 
J" 
0- 
J" 


TERMINED 
AT 
DATUM 
PLANE 
~ 
PITCH 
PACKAGES 
to 
BE 
DETER"'"EO 
AT 
SW'"G 
PLANE 
~ 
~ 
EXACT 
SHAPE 
OF 
EACH 
CORNER 
IS 
0 
.354 
BASiC 
9.00 
BASIC 
4 
0<1 
O' 
O' 
PTIONAL. 


01 
.276 
BAStC 
7.00 
BASIC 
2.5 
0( 
2 
1\' 
13' 
11' 
13' 


DIMENSION 
01 
DOES 
NOT 
INCLUDE 
MOLD 
, D1I.lENSION 
b 
ANO 
C 
APPLY 
TO 
THE 
FLAT 


OTRUSION. 
ALLOWABLE 
PROTRUSION 
IS 
. 
.020 
BASIC 
0.50 
BASIC 
0<3 
11' 
13' 
1\' 
13' 
.001 
in,(0.25mm) 
PER 
SIDE. 
01 
IS 
THE 
SECTION 
OF 
LEAD 
BETWEEN 
004 
in (0 
10mm) 


L 
.0181.030 
0.45 
0.75 
MAXIMUM 
PlASTIC 
BODy 
SIZE 
DIMENSION 
AND 
,002 
in.(0.25mm) 
FROM 
THE 
lEAD 
TIP 


Ll 
.039 
REF 
1.00 
REF 
INCLUDING 
MOLD 
MISMATCH 
8. 
Al 
1$ 
DEFINED 
AS 
THE 
DISTANCE 
FROM 


N 
48 
48 
~ 
DETAILS 
OF 
PIN 
1 
IDENTifiER 
ARE 
THE 
SEATING 
PLANE 
TO 
THE 
LOWEST 
POINT 


110NAl 
BUT 
MUST 
BE 
LOCATED 
WrTHIN 
Of" 
THE 
PACKAGE 
BOQY. 


RI 
.0031 
0.08 
THE 
ZONE 
INDICATED 
11. 
CONTROLLING 
DIMENSION 
IS 
MILUIo4ETER. 


R2 
.0031 
.008 
0.08 
0.20 
7. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 
DAMBAR 
PACKACE 
NUMBER: 
ZZ340 
REV.: 
B 


S 
.0081 
-- 
0.20 
-- 
PROTRUSION 
ALLOWABLE 
DAMBAR 
PROTRUSION 
JEDEC 
NUMBER: 
MS 
026 
BBC 


Pack.". 
Number 
341 
- 
28-Le.d 
SOle. 
.330 Wide 
rr.:"~:"~ 


N 
&q 
28 
15 


'HH 
HRR 
! 


~m~ 
I 
E 
H 


INDEX 
-// 
~ l 


DETAIL 
"A" 


AREA 
~~~~~~~~~~~~~~ 
I 
14 


~ 
/,"-, 


~~~i 


Jd 


I 
ilL'\ 
I 
"" - -:::z SEE 
DETAIL 
N A" 


INCHES 
MILLIMETERS 
N 
INCHES 
MilliMETERS 
~ 


NOTES, 
0'" 
t.lIN. 
MAX. 
MIN. 
MAX ! 
DI" 


MIN. 
MAX 
t.lIN. 
"AX 
-- 


I" 
'00 
I 
LEADS 
IN 
TRUE 
POSITION 


AI 
.000 
.OOB 
0.00 
0.20 
WITHIN 
.010" 
(0.25 
mm) 
@ 
MM( 


A2 
.096 
. lOB 
2.45 
2.75 
AT 
SEATING 
PLANE. 


B 
.012 
.020 
0.30 
0.50 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 
0 
.709 
.132 
18.00 
18.60 
REFERENCE 
ONLY. 
NUMBERS 
E 
323 
.339 
8.20 
8.60 
MAY 
NOT 
BE 
MARKED 
ON 
. 
.050 
TYPICAl 
1.27 
TYPICAL 
PACKAGE . 


H 
.449 
.480 1140112.20 
3 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
L 
039 
BASIC 
1.00 
BASIC 
BE 
lOCATED 
WITHIN 
THE 
CROSS- 
N 
28 
28 
4 
HATCHED 
AREA 
0< 
O' 
10' 
0- 
W 
I 
4 
N 
IS 
THE 
NUMBER 
OF 
TER~INAL 


I 
POSITIONS. 
PACKAGE 
NUMBER· 
Z20341 
REV.' 
A 


I 
JED[C 
NUMBER; 
NONE 


BURR·BROWN. 


Burr-Brown Ie Data Book IElE" 


......... 
6765 
63 
61 
$9 
$7555352 
tt:6 
6. 62 loSt! S6;.~to 
. 
. . 


J 
49.' 


0'" 


INCHES 
MILLIMETERS 
Y 
o'M 
INCHES 
MILlIM[TERS 
NOTES 


"'N "" 
"A'. 


A 
095 
120 
2413 
3.048 
1. 
LEADS 
IN 
TRUE 
POSlTION 
WITHIN 
.010" 
(0.25 
mm) 
@ 
MMC 
A1 
.045 
.055 
1.143 
1.397 
AT 
SEATING 
PlANE. 


B 
016 
020 
406 
.508 
B2 
045 
055 
'.143 
1.397 
2. 
PIN 
NUMBERS 
SHOWN 
FOR 


D 
1.087 
1.10927.61028.169 
REFERENCE 
ONLY 
NUMBERS 


L 
.162 
198 
4.115 
5.029 
MAY 
NOT 
BE 
MARKED 
ON 
- 


PACKAGE. 


N 
4 
!!!. 


R 
1 
, 
40 
,C 
3. 
A 
VISUAL 
IND[X 
F[ATURE 
MUST 
5 
100 
BASIC 
2540 
BASIC 
BE 
LOCATED 
WITHIN 
THE 
CROS$- 
ca 


HATCHED 
AREA 
0 


4 
N 
IS 
THE 
NUMBER 
Of 
TERMINAL 
C 
POSITIONS. 
PACKAGE 
NUMBER 
Z2342 
REV 
ca 


JEDEC 
NUMBER: 
UNKNOWN 
.c:0 
CD 


Package 
Number 
343 
- 
8e-Lead 
Lee 
:E- 


-INDEX 
en 
C 
AiSO 
)- 
AREA 


67 
i=fl 


e" 
" 
68L 


z 


~ 
.-10 
a: 
~J 


c 
w 


e" 


~F(50)~Lm 
< 
~ 
o (so.) 
K 
0 
-l 
~ 
I 
1111111111111II II II II IImrrrrtrTb Lc 


0'" 
INCHES 
MILLIMETERS ~ 0'" 


INCHES 
MILLIMETERS 
NOTES, 


"'N 
MAX. 
MIN. 
MA;t 
,. 
LEADS 
IN 
TRuE 
POSITION 
WITHIN 


A 
.945 
.965 
4.003 
24.511 
Dl0" 
(0 25mm) 
R 
AT 
MMC 


C 
.076 
094 
1.934 
23BB 
AT 
SEATING 
PLANE. 


0 
841 
859 
21361 
21 B19 
, 
.755 
785 
19.177 
19939 
PIN 
NUMBER 
'SHOWN 
FOR 


H 
BOO 
BASIC 
20320 
BASIC 


REFERENCE 
ONL ,. 


J 
.027 
.033 
.6B6 
.B3B 
N 
IS 
THE 
NUMBEP 
OF 
TERMINAL 
• 
.045 
BASIC 
1.143 
BASIC 
ROSITIONS 
. 


L 
050 
BASIC 
1 270 
BASIC 
4 
,l, VISUAL 
INDEX 
FEATURE 
MUST 
N 
68 
6B 
BE 
LOCATE.D 
WITHIN 
THE 
CROSS- 


HATCHED 
AREA. 


PACKAGE 
NUMBER 
ZZ343 
REV 


J£DEe 
NUMBER, 
UNKNOWN 


BURR· BROWNe 
113131 
Burr-Brown Ie Data Book 
C.65 


Paekage 
Number 
3 •• 
~ 1.-Le.d 
Custom 
Module 


I" 
A 
" I 
r------ 
C -----I 
l 
8 
J 
J 


-J EW~J~JIU-tJQ-P 
JtGJJ-i 
I--- 
L ----j 


... . - - .1..... 
--, 
'-. 
-- 
L1 


'--- 
OR 


m" 


INCHES 
M1LUt.4ETERS 
9 
D'" 


INCHES 
MILUt.4ETERS 
~ 


NOTES: 


"'N 
"AX 
"'N 


t.tAX. 
[ 
"'N 


t.tAX. 
"'" 
"''' 


-- 


A 
1.58 
40.00 
R 
.24 
600 
1. 
ALL 
DIMENSIONS 
ARE 
TYPICAL. 


8 
87 
°2.00 
2. 
N 
IS 
THE 
NUMBER 
OF 
TERMINAL 


c 
"9 
".60 
POSITIONS. 


0 
1° 
?54 


E 
.14 
3.49 


F 
0" 
0" 
G 
011 
o. 
".0 
15 
4 


K 
." 
3. 
1 


70 
00 . 


.44 
11. 


N 
14 
14 
PACKAGE 
NUMBER; 
Z2.144 
REV 
A 
P 
4 
6 
JEDEC 
NUMBER 
NONE 


I_ 
A 
" 
1 


111I1I1nI~IIIIIIIII,IJ 


E 
~ 
C:---3 ~ 
--.jf-- G 


A 
2.998 
J.010 
76.15 
76.45 


R 
094 
1 nn6 


C 
.3" 
.350 
A.30 
.90 
o 
.09 
.106 
° 
5 
.7 


E 
.146 
.158 
.3.71 
4. 
1 


F 
1.69 
1.707 
43.004 


G019 
m 
I04A 
0' 


I-l 
.16 
175 
4.15 
4.4 


J 
.1?n 
1 Fir 
n'i 
4 


K 
.009 
.011 
07) 
L 
.014 
.00. 
035 
o. 


N 
20 
20 
1 


r·R-~. 
Burr-Brown Ie Data BookEiS 


=fTi 


El 
E 
'=U 


NOTES, 


1. 
DIMENSIONING 
AND 
TOLERANCING 
PER ANSI 
Y14.5M-1982 


2. 
DIMENSION 
0 
DOES 
NOT 
INCLUDE 


MOLD 
FLASH, 
PROTRUSIONS 
OR 
GATE 
BURRS. 
MOLD 
FLASH, 
PROTRUSIONS 
OR 
GATE 
BURRS 
SHALL 
NOT 
EXCEED 
.006 
INCH 


(0 
15mm) 
PER SIDE 


3. 
DIMENSION 
E 1 
DOES 
NOT 


INCLUDE 
INTERLEAD 
FLASH 
OR 
PROTRUSION. 
INTERlEAD 
FLASH 
OR 
PROTRUSION 
SHALL 
NOT 


EXCEED 
.015 
INCH 
(O.38mm) 
PER 
SIDE. 


INCHES 
MILLIMETERS 
~" 


INCHES 
t.4ILlIMETERS 
0'" 
IllIN. 
MAX. 
MIN. 
"AX 
MAX 
"'" 


MAX. 


A 
.095 
.110 
2.41 
2.79 


Al 
.008 
.016 
0.20 
0.41 


A2 
.088 
.092 
2.24 
2.34 
b 
.008 
.0135 
0.20 
0.34 


.00 
.0lD 
0.13 
0.25 
.720 
730 
18.29 
18.54 


.3 
.4 
10.0 
10.67 
.291 
.299 
7.39 
7.59 
J 


0 
SI 
63 
A I 


.04 
.51 
1.0 
.015 
.025 
0.38 
0.64 . 


56 
56 
.., 


.023 
.027 
0.58 
0.69 
8' 
0' 
!r 


Package 
Number 
348 
- 
8-Lead 
SOT-23 


0'" 


INCHES 
M1LLIr.4(TERS 
mM 


INCHES 
MILLIMETERS 


A 
.0 
.057 
0.90 
1.45 


Al 
.000 
.006 
0.00 
0.15 


A2 
.035 
.051 
1.30 
b 
011 
.01 
0.28 
.45 


C 
.004 
.008 
0.09 
0.20 


.10 
.118 
.60 
3.00 


059 
.069 
1. 
0 
1 75 


.0 
5 
REF 
0.65 R r 


.077 
REF 
1.95 
REF 


.a04 
.024 
0.10 
0.60 
8 
8 


0( 
O' 
10' 
O' 
10' 


NOTES, 


1. 
CONTROLLING 
DIMENSIONS 
ARE 


IN 
MILLIMETERS. 


ffi 
FOOT 
LENGTH 
MEASURED 
REFERENCE 
TO 
FLAT 
FOOT 
SURFACE 


PARALLEL 
TO 
DATUM 
-A- 


PACKAGE 
OUTlINE 
EXCLUSIVE 
OF 
MOLD 
FLASH, 
METAL 
BURR 
& 


DAMBAR 
PROTRUSION/INTRUSION. 


4. 
PACKAGE 
OUTUNE 
INCLUSIVE 
OF 
SOLDER 
PLATING 


5. 
N 
IS 
THE 
MAXIMUM 
OUANTlT) 
OF 


LEAD 
POSITIONS. 


BURR-am- 
'E3if 
Burr-Brown Ie Data Book 


4. 
THE 
CHA~FER 
ON 
THE 
BODY 
IS 
OPTIONAL. 
IF 
IT IS NOT 
PRESENT. 


A 
VISUAL 
INDEx 
FEATURE 
MUST 
BE 


LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA 
5. 
L 
1$ THE 
LENGTH 
OF 
THE 
TERMINAL 
FOR 
SOLDERING 
TO A 
SUBSTRATE. 


6. 
N 
IS THE 
MAXIMUM 
NUMBER 
OF 
TERMINAL 
POSITIONS 


7. 
TERMINAL 
NUMBERS 
ARE 
SHOWN 


FOR 
REFERENCE 
ONLY. 
8. 
SECTION 
A-A 
DIMENSIONS 
APPLY 


TO THE FLAT SECTION OF THE lEAD 
BETWEEN 
.005" 
AND 
.010 


M 
FROM 


LEAD 
TIP. 


PACKAGE 
NUMBER: 
Z2.346 
REV.: 


6. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
BE 
LOCATED 
WITHIN 
THE 
CROSS- 
HATCHED 
AREA. 


PACKAGE 
NUMBER- 
ZZ348 
REV, 


JEDEC 
NUMBER: 
NONE 


ElAJ 
REF.NUMBER: 
SC-7-4 
6-lLAO 
VERSION 


Package 
Number 
348 
- 
20~Lead .. 150 
OSOP' 


~~t 
l~r-A 
q 
ffi&& 


I&R R R R R 


D 


RRR R R~ 
r 
SEATING 
J ~ 
PLANE 
A 


~ 
E& 


1I 
L 
j~ l 


DETAIL" 
A' 
~WITH 


£::, 
.+-- 
PLATING 


INDEX 
I ~ ~ 
T---; 


AREA 
I 
1-¥I.oJO@cIB®I 
BASE- 
~ 
(b) I- 


~ElAL 


,w"' j~dht 


SECTION 
A-A 


~FB=JdJ( 
()~) 


P~ 
-~='004IcUL 
Al 
'-A 


SEE 
DETAIL 
"A" 
--...:::. 


&"*1.007@1c 
1A ®I 


INCHES 
•••\lu ••••ETERS . 
INCHES 
MILU•••ETERS ~ 


NOTES, 
&.TO 
BE 
DETERMINED 
AT 
PLANE EiB 
~" ",. 
"AX 
WIN. 
"AX 
~ ~" "N 
MAX. 
WIN. 
"AX 
1. 
DIMENSIONING 
AND 
TOLERANCING 
'&OIMENSION 
b 
DOES 
NOT 
INCLUDE 
CONFORM 
TO ANSI 
Y14.5M-1982. 
A 
.053 
069 
1.35 
1.75 
~DATUM 
PLANE EB3 
COINCIDENT 
WITH 
DAM BAR 
PROTRUSION/INTRUSION 


Al 
.D04 
DID 
0.10 
0.25 
BOTTOM 
OF 
LEAD. 
WHERE 
LEAD 
EXITS 
ALLOWABLE 
DA~mAR 
PROTRUSION 


A2 
059 
1 50 
&~8D~E 
DETERMINED 
AT 
SEATING 


SHALL 
BE 
.004" 
(0.10mm) 
TOTAL 


b 
.00B 
.012 
0.20 
0.31 
7 
IN 
EXCESS 
OF 
b 
DIMENSION 
AT 
, 
.010 
0.15 
025 


PLANE~. 
MAXIMUM 
MATERIAL 
CONDITION 
.006 
&DATUMS 
~ 
AND 
~BE 
DAM BAR 
INTRUSION 
SHALL 
NOT 
0 
.337 
.344 
8.56 
8.74 
5.6 
REDucE 
DIMENSION 
b 
BY 
MORE 


E 
.228 
.244 
5.79 
6.20 
3 
&g~~~~16~DD 
A6o~TUN6T-~CLUDE 
MOLD 
THAN 
.002 
,. 
(0.05mm) 
AT 


LEAST 
MATERIAL 
CONDITION 
EI 
150 
157 
3.81 
3.99 
5.6 
PROTRUSIONS 
OR 
GATE 
BURRS. 
MOLD 
&'DETAILS 
OF 
PIN 
1 
IDENTlF'lI~:R ARE 
. 
025 
BASIC 
0.64 
BASIC 
PROTRUSIONS 
AND 
GATE 
BURRS 
SHALL 


NOT 
EXCEED 
.006" 
(0.15mm) 
PER 
SIDE. 
OPTIONAL 
BuT 
MUST 
BE 
LOCATED 


L 
016 
050 
0.411127 
WITHIN 
THE 
ZONE 
INDICATED 


1I 
.010 
BASIC 
025 
BASIC 


OI~ENStON 
El 
DOES 
NOT 
INCLUDE 
&.N 
1$ THE 
MAXIMU~ 
NUMBER' 
OF 
INTERLEAO 
MOLD 
PROTRUSIONS. 


N 
20 
20 
INTER LEAD 
MOLD 
PROTRUSIONS 
LEADS. 


c< 
0' 
B' 
0' 
I 
8· 
SHALL 
NOT 
EXCEED 
.010" 
PACKAGE 
NUMBER: 
ZZ,349 
REV 
A 
(O.25mm) 
PER 
SIDE 
JEDEC 
NU~BER 
MO 
137 
AD 


Package 
Number 
360 
- 
24-Lead 
TS80P 
.. 236 
Wide 


If....'1"" ·:~=tT 


-'~" 
" 
PLANE 
--==+ 


5 
LL 
'I 
U 


DETAIL" 
A' 
WITH 


-- 
e- 
El 
E 


~PLA"NG 
~...~.~ 
~ 
L 
/3l 
BASE--'" 
bl 


1 H H H H:.tC~~I"*IOIO 
I@I 


METAL 
(b) 


INDEX 
AREA 
SECTION 
A 
A 


eJ~t*i 


, - 
10 
~: 
( 


( 


A2 
A 


- - - - -- 


..::::::.0.10 
-l 


D;T:I~ 


A 


Al 
SEE 


N(H(S 
~ILUMETERS ~ 


INCHES 
~ILUMETERS ~ 


NOTES, 
TOTAL 
IN 
EXCESS 
OF 
b 
DIMENSION 


0'" 
",. 
MAX 
",. 
•••••x. 
~" 
t.lIN. 
•••••x 
t.lIN. 
"AX 
AT 
MAXIMUM 
MATERIAL 
CONDITiON 
. 
1. 
MILLIMETERS 
SHALL 
BE 


A 
041 
.057 
1.05 
1.45 
S 
DID 
REF 
0.25 
REF. 
CONTROlliNG 
UNITS. 
DA~,1BAR 
JNTRUSION 
SHALL 
NOT 


AI 
0.05 
0.15 
c< 
n· 
In· 
REDUCE 
DIMENSION 
b 
BY 
MORE 
002 
006 
O· 
10· 
2 
o 
",0 
E I 
DIMENSIONS 
00 
THAN 
o07mm 
(003 
INCH) 
AT 
A2 
045 
TYP 
1.15 
TVP 
NOT 
INCLUDE 
~OLD 
FLASH 
OR 
LEAST 
MATERIAL 
CONDITION. 


h 
.on7 
.OJ? 
0.19 
• n.30 
J.' 
PROTRUSIONS, 
BUT 
DOES 
INCLUDE 
4 
b, 
bl. 
c, 
AND 
cl 
DIMENSIONS 


bl 
007 
010 
019 
025 


_ 


MOLD 
MISMATCH 
AND 
ARE 
APPLY 
TO 
THE 
FLAT 
SECTION 
, 
.004 
008 
0.09 
0.20 
4 
MEASURED 
AT 
DATUM 
PLANE. 
OF 
THE 
LEAD 
BETWEEN 
0 
10mm 


,I 
00_ 
006 
0.09 
0.16 
4 
MOLD 
PARTING 
LINE. 
(.004 
INCH) 
AND 
0.25mm 
MOLD 
FLASH 
OR 
PROTRUSION 
0 
303 
.323 
7.70 
B.20 
2 
SHALL 
NOT 
EXCEED 
0.20mm 


(010 
INCH) 
FROM 
THE 
LEAD 
TIPS 


E 
.291 
307 
740 
7,80 
(ODB 
INCH) 
PER 
SIDE. 
5. 
N 
IS 
THE 
NUMBER 
OF 
LEADS 


[1 
- 
.236 
6.00 
2 
3. 
DIMENSION 
b 
DOES 
NOT 
INCLUDE 


6. 
A 
VISUAL 
INDEX 
FEATURE 
MUST 
. 
.026 
BASIC 
0.65 
BASIC 
BE 
LOCATED 
WITHIN 
THE 


L 
.0121.028 
0.30 
0.70 


DAM BAR 
PROTRUSION/INTRUSION 
. 
CROSSHATCHED 
AREA. 
ALLOWABLE 
DAM BAR 
PROTRUSION 
N 
24 
24 
5 
SHALL 
BE 
0.13mm 
(005 
INCH) 
PACKAGE 
NUMBER' 
22.350 
REV: 
A 


R 
.004 
0.09 
JEDEC 
NUMBER 
NONE 


BURR-SRg_ 
Burr-Brown Ie Data Book rE3B 


INCHES 
~ILUt.4ETtRS 
f 


INCHES 
I,lILUt.4(TERS 
NOTES: 
SHAlL 
NOT CAUSE THE LEAD WIDTH TO 


0'" 
MAX. 
MIN. 
IAAX. 
0'" 
IAAX. 
MAX. 
1. ALL DIIIlENSIQNINGAND TOlERANCINC 
EXCEED THE MAXIMUM b DIM 
BY MORE THAN 


CONFORMSTO ANSI "145M-1ge2 
.00:5 in.(008mm) 
OAMBAR CAN NOT BE 


A 
.047 
1.20 
.008 
NOM . 
0,20 
NOM. 
~ 
THE TOP PACKAGE BODY SIZE MAY BE 
LOCATEDON THE LOWER R,A,DluSOR THE 


Al 
002 
.006 
0,05 
0.15 
10 
bbb 
.008 
NOM. 
0.20 
NOM. 
l.IALLER THAN THE BonOM 
PACKAGE BODY 
mOT. 
MINII.4UMSPACE BETWEENPROTRUSION 


A2 
.037 
041 
1.05 
.003 
NOM 
0.08 
NOM. 
SIZE BY AS MUCH AS .006 
in (0.15mm) . 
AND AN ADJACENT LEAD IS .003 
in.(0.07mm) 
11::. OATUMS~AND~TO 
BE 
FOR .016 
in (0 4mm) 
AND 020 
in,(O 5mm) 


b 
.007 
.011 
0.17 
02779 
ddd 
.003 
NQ'-4 
0.08 
NOM . 


£C~X:~K~~( 
OF EACH CORNER IS OPTIONAL. 
O. 
.008 
0.0 
O. 
0 
9 
0<0 
0' 
7 
0' 
7 


DETERMINEDAT DATUM PLANE~ 
. 


.276 
BASIC 
7.00 
BASIC • 
0<1 
0" 
0" 
20 BE DETERMINEDAT SEATINCPLANEm 
9 
DIMENSION bAND 
C APPLY TO THE FLAT 


01 
.197 
BASIC 
5.00 
BASIC 
25 
0( 2 '" 


lS 
". 
lS 
5 DIMENSION 01 
DOES NOT INCLUDE MOLD 
S[CTION OF LEAD BETWEEN 004 in.(0.10mm) 


PROTRUSION 
AlLOWABLE PROTRUSION IS 


~D 
~~I~ 
j~(~~2~:1 
~=~MDI~~~~~R~: 
020 
BASIC 
0-50 
BASIC 
0<3 
,,' 
13' 
'" 


lS 
.001 
,n.(O.25mm) 
PER SlOE 
01 
IS THE 


L 
.030 
0.45 
0.75 
MAXIMUM PLASTIC BODY SIZE DIMENSIQN 
THE SEATING PlANE 
TO THE LOwEST POINT 


L1 
9 
R F 
1.00 
R F 
~LUOING 
MOLD MISMATCH 
OF THE PACKAGE BODy 


6 
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